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TO Whom It May Concem; 

OSIIAM brand lamps (fluorescent, tungsten halogen, high pressure sodium, low pressure 
sodium, melal halide, mcrcui7, photo optic, incandescent, etc.), maiiufactured by 
OSRAM, GMBH or OSRAM Sylvania Inc., are exempted from the requirements ofthe 
OSHA Hazard Communications Standard (29 CFR 1910.1200) because they arc 
"articles," 

Tlie law exempts articles which it defines as follows: 

" 'Article' means a manufactured item other tlian a fluid or particle; which 
is formed to a specific shape or design during manufacture; which has end 
use function(s) dependent in whole or in part upon its shape or design 
during end use; and which docs not release morc than very small 

. quaniiiies, e.^., minute or trace amounts of a hazardous chemical, and does 
not pose a physical hazard or health risk to employees." 

Most states and local regulations also contain similar exemptions for such articles. 

MSD's (Material Safety Data Sheets) are, therefore, not requircd. 

'1 hank you for your interest in OSRAM Sylvania Inc. lighting products. 

Your truly. 

Product Safely F-nginccring 

I'XI'.I'MT.DOC 

CJSnAM SYLVANIA INC. P.O.Box 275 WoslHeld, IN 4S074 Telephone (317)867.6000 



Bedienungsanleitung fiir XenonlamperiXBO 

Bel Jeder Handhabung der Lampe bitte unbedingt auch die Geratebedlenungsanleltung 
beachteni 
Lampe mit SchutzhOlle in das GehSuse einsetzen. Auf zuldssige Brennlage der Lampe 
achten. Beim Einsetzen und AnschlieBen durfen keine unzulassigen KrSfte auf die Lampe 
ijbertragen werden. Auf festeri Sitz der Stromanschlijsse ist zu achten. Alle flexiblen 
Zuleitungen mussen zugentlastet sein. 
Zum Abnehmen der Schutzhulle von der Lampe Schutzmaske aufsetzen und Handschuhe 
init Stulpen anziehen! 
Falls der Quarzkorper der Lampe versehentlich beruhrt wurde, soil dieser sofort mit 
Alkohol und anschlieUend mit destilliertem Wasser gereinigt werden. Hlerbei Schutzmaske 
und Handschuhe tragen. Um Kratzer an der Oberflache des Ouaf^glsskorpers zu ver
meiden, zum Relnigen moglichst keinen Lappen, sondern saubere Watte oder Papiertuch 
verwenden. 
Belm Einbau der Lampen XBO 700W/HS, XBO 700W/HSC, XBO 1000W/HS, XBO 1000W/ 
HSC, XBO 1600W/HS und XBO 1600W/HSC muB darauf geachtet werden, daB die bei-
gefijgte Distanzscheibe iJber den kathodenseitlgen Gewindestlft geschoben wird. Die Ent-
fernung der eng tolerlerten Distanzscheibe (nach Erreichen der halben mittleren Lebens-
dauer) eriaubt es, die Lampe um genau 180° gedreht einzubauen (siehe Abschnitt 4, War
tung der Lampe). Beim Einschrauben der Lampen in die kathodenseitige Fassung dient die 
Schutzhulle als Werkzeug. Sie besitzt zu diesem Zweck 2 Aussparungen, in die 2 seitlich 
am Kathodensockel befindliche Metallstifte eingrelfen. 
Nach dem Einsetzen der Lampe und AnschlieBen der Stromzufuhrungen priifen, ob in Achs-
richtung genijgend Spiel vorhanden ist. Um mechanische Krafteinwirkung auf dje Lampe 
zu vermeiden, muB sie sich bei ErwSrmung im Betrieb ungehindert ausdehnen konnen. 

Vor der ersten Inbetriebnahme einer Lampe sollte die Polaritat der Anschlijsse gepruft 
werden, um Falschpolung zu vermeiden. 
Das Gehause muB beim Zunden und wahrend des Betriebes der Lampe geschlossen 
bleiben. Sofern zur Lampe ein Hilfsspiegel verwendet wird, muB dieser sorgfaltig zum 
Lichtbogen justiert werden (bitte Bedienungsanleitung zum Gerat beachten). 
Der Lampenstrom dieser Lampen kann innerhalb eines (in der folgenden Tabelle bezifferten) 
Bereiches gesteuert werden, ohne daB sich dabei das Spektrum der Strahlung andert. 
Die in der Tabelle angegebenen Maximalwerte der Stromstarken durfen nicht iiber
schritten werden. 
Bei Lampen, deren Betrieb forcierte Luftkijhiung erfordert (vgl. Tabelle), ist darauf zu 
achten, daB die Kijhiluftgeschwindigkeit ausreichend hoch ist. In vielen Fallen ist deshalb 
neben dem im Gerat eingebauten Gebiase noch eine zusatzliche Entliiftung durch eInen 
Exhauster unbedingt erforderllch. Bei kelner Lampe - ob konvektionsgekiihit oder forclert 
gekiihlt - darf die Sockeltemperatur iiber 230° C liegen. 
ber Auftrieb des Lichtbogens durch die konvektive Gasstrdmung innerhalb des Entladungs-
gefaBes ist bei einer Reihe von Typen fiir waagerechte Brennlage (siehe Tabelle) unbedingt 

-durch ein geeignet dimensioniertes.Magnetfeld zu kompensleren. 
Aus Griinden der Betrlebssicherheit wird empfohlen, Lampen spStestens auszuwechseln, 
wenn die listenmaBige mittlere Lebensdauer um ca. 25 % Qberschrltten ist. 

Hauptschalter dffnen. Das Gehause darf fruhestens 10 Minuten nach Abschalten der 
Lampe geoffnet werden. Bei forclert gekiihiten Lampen sollte das Gebiase nach Ab
schalten der Lampe mindestens noch 5 Minuten weiter arbeiten. 

Hierzu bitte die Bedienungsanleitung zum Gerat beachten. 
Bel alien Arbeiten am gedffneten Lampenhaus zuerst Schutzhulle um die Lampe iegen. 
Hlerbei Geslchts- und Handschutz tragen. Kontaktfiachen der Lampe und der AnschluB-
teile regelmaBig auf Sauberkeit prufen, gegebenenfalls reinlgen. Auftretende Stromiiber-
gangswiderstande k6nnen zum Verschmoren der Sockel und damit zum vorzeitigen Ausfall 
der Lampe fiihren. Ist im GerSt ein Hilfsspiegel vorhanden, soil dieser nach AbschluB 
der Wartungsarbeiten wieder sorgfaltig zum Lichtbogen justiert werden. Eventuelle, nach 
mehreren Betriebsstunden auftretende Staubablagerungen auf dem EntladungsgefSB sind 
mit einem weichen Haarpinsel zu entfernen. 

Da die Xenonlampe bei waagerechter Brennlage einseitig (oben) schwarzt, ist die Lampe 
nach Erreichen der Halfte der mittleren Lebensdauer um 180° zu drehen. Den Lampen 
XBO 700W/HS, XBO 700W/HSC, XBO 1000 W/HS, XBO lOOOW/HSC, XBO 1600 W/HS 
und XBO 1600W/HSC liegt hlerfur eine Distanzscheibe bei. Diese Distanzscheibe Ist nach 
der Halfte der mittleren Lebensdauer vom kathodenseitlgen Gewindestlft zu entfernen; 
Wiedereinschrauben bringt die Lampe dann in eine um 180° gedrehte Lage. 

SchutzhOlle um die abgekOhite Lampe Iegen. Oabel sind die in Punkt 1 beschriebenen 
SchutzmaBnahmen zu beachten. 

Ausgebrannte Lampen kOnnen entweder in Schutzhiille und Originalverpackung an 
OSRAM GmbH Berlin • Miinchen zurOckgegeben oder wie folgt vernichtet werden: Lampe 
ohne Schutzhiille in ein groBes, dickes Tuch (z. B. neues trockenes Scheuertuch) einwickein, 
auf eine harte Unterlage Iegen und mit einem Hammer zerschlagen. SchutzmaBnahmen 
sind dabei zu beachten. 
Mechanisch zerstorte Lampen gesondert - also nicht in der Schutzhiille - verpacken. 

Fiir die Gewahrleistung gelten die Lieferbedingungen der OSRAM GmbH Berlin • Miinchen. 
Bitte beachten: Eine GewShr fiir die Lampe kann nur bei Verwendung der von 
OSRAM GmbH Berlin • Miinchen zugelassenen oder als geeignet erklarten Gleichrichter 
und Ziindgerate iibernommen werden. 
Zur einwandfreien Beurteilung der Gewahrleistungsanspriiche bitten wir, die beigefiigte 
Begleitkarte vollstandig ausgefiillt zusammen mit der beanstandeten Lampe an ihren 
Lieferanten zur Weiterleitung an den HersteUer zuriickzusenden. Eine Gewahr fiir XBO-
Lampen wird nicht iibernommen, wenn sie durch unsachgemaBe Behandlung, insbesondere 
Nichtbeachtung dieser Bedienungsanleitung oder durch Beschadigung beim Transport 
unbrauchbar werden. 

O S R A M Gesellschaft mit beschrankter Haftung 
Berlin • MUnchen 

1. Einsetzen der Lampe 

XBO 700W/HS, 700W/HSC 
XBO 1000 W/HS. lOOOW/HSC 
XBO 1600 W/HS, 1600W/HSC 

2. Betrieb der Lampe 

XBO 150W/S, 150W/GS 
XBO 500 W/H. 2000 W/H 
XBO 3000 W/H >_-
XBO 1000 W/HTP, 2000 W/HTP 
XBO 3000W/HTP. 4000W/HTP 

3. AusBchahan der Lampe 

4. Wartung der Lampe 

waagerechte Brennlage 

5. Ausbau der Lampe 

6. Ausgebrannte Lampen 

7. Gewahrleistung 

483 191 0576 



Lampe 

Kurzbezelchnung 

XBO 7 5 W / 1 . . . / 2 

XBO 150 W / 1 

XBO 150 W/S») 

XBO 1 5 0 W / G S 

XBO 250 W 

XBO 450W. . . /2 

XBO 450 W / 1 

XBO 500 W / H 

XBO 700 W / H S 

XBO 700 W / H S C 

XBO 900 W 

XBO 1000 W / H S 

XBO lOOOW/HSC 

XBO 1000 W / H T P 

XBO 1600W 

XBO 1600 W / H S 

XBO 1600 W / H S C 

XBO 2000 W / H 

XBO 2000 W / H T P 

XBO 2500 W 

XBO 2500 W / H S 

XBO 3000 W / H 

XBO 3000 W/HTP 

XBO 4000 W / H S 

XBO 4000 W/HTP 

XBO 4200 W 

Mittlere 

Lebensdauer 

horlz. vert. 

Std. 

400 

— 
800 

1000 

— 

800 

2000 

1500 

— 

1500 

2000 

— 

1500 

2000 

2000 

— 
1200 

1200 

1200 

800 

900 

— 

Std. 

400 

1200 

1000 

1200 

1200 

2000 

800 

2000 

1500 

2000 

1500 

2000 

2000 

1500 

2000 

2000 

1500 

1500 

1500 

1500 

— 
1200 

500 

Brennspannung 

(MIttelwert) 

V 

14 

20 

20 

17,5 

14 

18 

18,5 

18 

19 

20 

20 

22 

25 

22 

29 

29 

30 

28 

30 

30 

30 

31 

30 

Betrlebsstrom 

(Nennwert) 

A 

5.4 

7,5 

7,5 

8,5 

18 

25 

25 

28 

37 

45 

50 

45 

65 

65 

70 

70 

83 

90 

100 

100 

135 

130 

140 

Strom-

Steuerberalch 

far stabiles 

Brennen') 

A 

— 

— 
— 
— 
— 

17... 30 

17... 30 

17... 30 

30... 45 

30... 53 

30.. . 55 

30.. . 55 

45... 75 

45... 70 

50... 85 

50... 85 

60.. . 95 

70...100 

60...110 

60... 110 

80... 150 

100... 140 

60...160 

Zulassige 

Brennstellung 

-

8 100 

8 15 

8 15 p 15 

8 15 p 15 

8 15 

a 30 

8 100 

8 30 /p 30 

8 20 /p 20 

8 30 

8 20 /p 20 

8 30 /p 30 

8 30 

8 20 /p 20 

8 30 /p 30 

8 30 /p 30 

8 30 

8 3 0 / p 20 

8 30 /p 30 

8 30 /p 30 

8 20 /p 20 

8 20 /p 20 

8 15 

• 

Forcierte 
LuftkOhlung 
erforderllch 

_ 

nein 

nein 

]a 

nein 

nein 

nein 

nein 

Ja 

|a 

nein 

Ja 

nein 2) 

nein 

Ja 

nein 

neln=) 

nein 

Ja 

nein 

nein=) 

Ja 

Ja'-') 

Ja 

Bel 

waagerechter 

Brennlage 

Magnetfetd 

erforderllch 

-

nein 

— 
Ja 

Ja 

— 
— 
nein 

Ja 

nein 

— 

nein 

Ja 

— 

nein 

Ja 
Ja 

— 
nein 

Ja 

Ja 

nein 

Ja 

— 

' ) Bel Stromstarken unterhsib des Steuerberelchs Ist die Ziindung nicht ausreichend sicher und die Bogenstabllltat elngeschrAnkt, bei Strom
starken oberhalb des Steuerberelchs Ist die Betrlebssicherheit nicht mehr gewShrlelstet. 

1 Um Kontsktschwierlgkeltsn zu vermeiden, wird empfohlen, bei den Lampen In HTP-AusfOhrung die Sockel forclert zu kuhlen. 
*> Anstella forclerter LuftkOhlung kann bei senkrechter Brennstellung ein KOhlflDgel am Anodensockel treten. 

Schaltsklzze fQr XBO-Glelchstromiampen 

ni-
1^;. 

LH2O-

Betrleb mit 
Gleichrichter 

-®-

Betrleb mit 
Gleichstrom 
und Wlderstand 

KZt. 

PhMp 
220 V~ 

>^s| Us 

KR 

Mp - + 

Bild 1 : Prinzlpschaltblld for XBO-Lampen mit Oder ohne 

ZQndelektrode, 

A = Strommesser 

B = Sicherung 6 A trSge 
Cl = Erdungskondensator 

2500 pF Induktionsarm 
Cz = Kopplungskondensator 

2500 pF Induktionsarm 
G = Gleichrichter 
K = Kurzzeltschalter 
L = Lampe XBO 

LH = HochspannungsanschluO 

Mp = Mittelpunktielter 

Ph = Phasenlelter 

R = Vorschaltwlderstand 

S = Schalter 

T = Drjcktaste 
U N = Netzspannung 220 V ~ 
Uv — Lampenversorgungs-

spannung 

Z = Zundgerat 
ZL = Zijndleltung 

T C , 

in 
ZL 

Betrieb 
mit 
Glelch-

I richter 

6 6 
220V' 

%G 

S 
Bild 2 : Schaltung fOr XBO 75 W/1 mit ZOndgerat 

for Drelelektroden-Lampen. 

Belspleie fOr 
Brennsteliungen 

C U zulassig 

^ nicht zulassig 

s 15 a30 

s30 p30 



Instructions for Use of Xenon Lamps XBO 

When handling the lamp, please follow the instruction for operation of the equipmenti 

Insert lamp with protective cover in the lamp housing. Pay attention to the permissible 
burning position of the lamp. When inserting and connecting the lamp, no twisting or 
bending forces should be transferred to the lamp body. Make sure of a good fit of the 
current connectors. All flexible leads must be run with traction relief. 

Before taking the protective cover off the lamp, put on a protective mask and leather 
gauntlets. 

If the quartz body of the lamp was accidently touched, clean It with alcohol and then with 
distilled water. Please wear protective mask and gauntlets when doing this job. Do not use 
cleaning rags but cotton wool or kleenex tissue to avoid damages to the surface of the 
quartz envelope. 

When installing lamps XBO 700 W/HS, XBO 700 W/HSC, XBO 1000 W/HS, XBO 1000W/ 
HSC, XBO 1600 W/HS, and XBO 1600 W/HSC, the attached flat washer is to be fitted upon 
the threaded pin on the cathode side. Removal of the closefltting flat washer (after half the 
average lamp life) will allow a rotation of the lamp by exactly 180° (see also section 4. 
Maintenance of Lamp). When screwing the lamps into their cathode-side support, the 
protective cover may be used as a tool. For this purpose, the protective cover is provided 
with two recesses which are catching the two metal pins on the side of the cathode base. 

After having inserted the lamp and connected the current leads, please check if there is 
enough play in direction of lamp axis. To avoid mechanical stresses, the lamp must be able 
to freely expand when warming-up during operation. 

Before initial operation, polarity of the electric connection should be checked so as to 
avoid reversed polarity. 

The lamp housing must be closed during ignition and operation of lamp. When an auxiliary 
mirror is used, it should be focussed correctly against the luminous arc (please observe 
instruction for operation of the equipment). 

The current of these lamps may be varied within a certain range (as stated in the table) 
without causing a change in the spectrum of the radiation. The maximum current values as 
stated in the table should never be exceeded. 

When operating lamps with forced cooling, care should be taken that the velocity of the 
cooling air stream is high enough. Therefore, In many cases an exhauster ventilation will be 
necessary in addition to the blower installed in the device. The base temperature should 
never exceed 230° C (regardless of operation with convection or forced cooling). 

When running" these lamps in horizontal position, the deflection of the luminous arc caused 
by the convective gas stream within the discharge vessel should be compensated for by 
an appropriately dimensioned magnetic field. 

For reasons of safety, it is strongly recommended to replace the lamps at the latest after 
the average life stated in the catalog has been exceeded by 25 %. 

Open main switch. Do not open lamp house until at least 10 minutes after switching-off 
the lamp. At operation with forced cooling, the blower should be kept running for at least 
5 minutes after switching-off the lamp. 

Please follow the instruction for operation of the equipment. 

When working on the equipment while the lamp house Is open, fit the protective cover 
around the lamp, and wear protective mask and gauntlets. Check the contact surfaces of 
lamp and connecting parts for cleanness at regular intervals. If need be, clean them. Contact 
resistances may lead to scorching of the bases and consequently to a premature failure 
of the lamp. If an auxiliary mirror is used, it should be carefully refocussed after the 
maintenance work is finished. Dust accumulating on the discharge vessel after several 
operating hours should be removed with a soft hair-brush. 

Since at horizontal burning position the Xenon lamp will blacken on one side (upper part), 
it is to be rotated by 180 after half the average life. A flat washer is attached to lamps 
XBO 700W/HS, XBO 700W/HSC, XBO 1000W/HS, XBO lOOOW/HSC, XBO 1600W/HS. 
and XBO 1600 W/HSC which Is to be removed from the threaded pin on the cathode side 
after half the average life. Re-screwing will result In a rotation of the lamp through 180°. 

Fit the protective cover around the cooled-off lamp and follow the safety precautions as 
described under item 1. 

Burnt-out lamps may either be returned to the lamp manufacturer in their protective cover 
and original package or be destroyed as follows: Wrap lamp without protective cover in a 
large, thick, cloth (e.g. a new dry scrubbing cloth), put it on a hard underlay and smash it 
with a hammer. The safety precautions must be observed. 

Mechanically destroyed lamps should be packed separately, i.e. not in the protective cover. 

The warranty is covered by our Terms of Delivery. 

Please note: The lamps are covered by a warranty only when the auxiliary equipment used 
meets the specifications established by the lamp manufacturer. 

In the event of claims, please complete in detail the questionnaire accompanying each lamp 
and return it together with the rejected lamp to your supplier who will pass it on to the lamp 
manufacturer. No liability is accepted for XBO lamps which became unuseable due to In
expert handling, particularly non-observance of these instructions, or due to damage during 
transport. 

I . Installation of Lamp 

XBO 700 W/HS. 700 W/HSC 
XBO 1000W/HS, lOOOW/HSC 
XBO 1600 W/HS, 1600 W/HSC 

2. Operation of Lamp 

XBO 150W/S, 150'W/GS 
XBO 500 W/H. 2000 W/H 
XBO 3000 W/H 
XBO" 1000 W/HTP, 2000 W/HTP 
XBO 3000 W/HTP, 4000 W/HTP 

3. Switchlng-off the Lamp 

4. Maintenance of Lamp 

horizontal burning position 

5. Removal of Lamp 

6. Burnt-out Lamps 

7. Warranty 

Printed In Germany 



Lamp 
Averege 

life 

horlz. veft. 

Ordering abbreviation hrs. 

XBO 75 W/1.../2 j 400 

XBO 150 W/1 

XBO 150W/S') 800 

XBO 150 W/GS 1000 

XBO 250 W 

XBO 450 W.../2 

XBO 450 W/1 800 

XBO 500 W/H 2000 

hre. 

XBO 700 W/HS 
XBO 700 W/HSC 

XBO 900 W 

XBO 1000 W/HS 
XBO lOOOW/HSC 

XBO 1000 W/HTP 

XBO 1600 W 

XBO 1600 W/HS 
XBO 1600 W/HSC 

XBO 2000 W/H 

XBO 2000 W/HTB 

XBO 2500 W 

XBO 2500 W/HS 

XBO 3000 W/H 

XBO 3000 W/HTP 

XBO 4000 W/HS 

XBO 4000 W/HTP 

XBO 4200 W 

1500 

1500 

2000 

1500 

2000 

2O0O 

1200 

1200 

1200 

800 

900 

Operating 

voltage 
(average value) 

Operating 

current 
(rated value) 

I 400 
! 1200 

! 1000 

1200 

1200 

2000 

800 

2000 

1500 

2000 

1500 

2000 j 

2000 ! 

1500 

2000 

2000 

1500 

1500 

1500 

1500 

1200 

500 

amps 

14 

20 

20 

17,5 

14 

18 

18,5 

18 

19 

20 

20 

22 

25 

22 

29 

29 

30 

28 

30 

30 

30 

31 

30 

5,4 

7.5 

7,5 

8,5 

18 

25 

25 

28 

37 

45 

50 

45 

65 

65 

70 

70 

83 

90 

100 

100 

135 

130 

140 

Current control 
range for 

stable 
operat ion ' ) 

amps 

17. 

17. 

17. 

30. 

30.. 

30. 

30 

30 

30 

45 

53 

55 

30.,. 55 

45... 75 

45... 70 

50... 85 

50... 85 

60... 95 

70... 100 

60...110 

60 ...110 

80. 

100. 

60. 

150 

,140 

,160 

Permissible 
burning 
position 

Forced air 
cooling 
required 

8 100 

s 15 

8 15/p 15 

8 15/p 15 

8 15 

8 30 

8 100 

8 30/p 30 

s 20/p 20 

8 30 

8 20/p 20 

8 30/p 30 

8 30 

8 20/p 20 

8 30/p 30 

s 20/p 30 

a 30 

8 30/p 20 

e 30/p 30 

8 30/p 30 

8 20/p 20 

s 20/p 20 

s 15 

no 

no 

yes 

no 

no 

no 

no 

yes 

yes 

no 

yes 

no=) 

no 

yes 

no 

no 2) 

no 

yes 

no 

no=) 

yes 

yes -) 

yes 

Magnetic field 
required at 
horizontal 
operation 

yes 

yes 

no 

yes 

no 

no 

yes 

no 

yes 

yes 

no 

yes 

yes 

no 

yes 

' ) Currents below the current control range wil l result in erratic lamp starting, and in a certain arc instabil i ty; with currenta above the current 
control range, reliable operation can no longer be warranted. 

*) To avoid contact resistances, It is recommended to apply forced cooling to the bases of H I P lamps, 
' ) At vertical operation, cooling fins on the anode baae may be applied instead of forced cooling. 

'Xl *— ^ 4 o -

L 

til 
-®-

Wiring Diagram for XBO lamps (DC operation) 

operation Operation on DC 
with rectifier | with resistor 

K: 

PhMp 
220V AC 

ZL 

^M 
Mp 3 AC 

Fig. 1 : XBO lamps with or without ignition electrode. 

A = Ammeter 
B = Slow blow fuse 6 amps 

Cl = Grounding capacitor 
2500 pfd non-inductive 

C2 = Coupling capacitor 
2500 pfd non-inductive 

G = Rectifier 
K = Short-time switch 
L = Lamp XBO 

LH =: High voltage terminal 

Mp = Neutral lead 
Ph = Phase lead 
R = Series resistor 
S = Switch 
T — Push-button 

U N = Mains voltage 220 V AC 
Uv = Lamp supply voltage 

Z = Ignition device 
ZL = ignit ion lead 

=i=c, n 
ZL 

Operation Operation 
with on DC 
rectifier , with resistor ' 

. R 
iG 

S 
220 V AC/DC ' Uf j ' U y 

Fig. 2 : XBO 75 W/1 with Ignition device for 
3-electrode lamps. 

Examples for 
burning positions 

CZ] permiaslble 

^ 2 not permissible 



Istruzioni per I'uso delle lampade alio xeno XBO 

Per qualsiasi operazione suiia lampada, occorre in ogni easo osservare anche le Istruzioni 
per I'uso della lanternal 

La lampada deve essere installata munita della sua custodia dl protezione. Fare attenzlone 
alia poslzione di funzlonamento ammessa. Durante Tinstallazione e il collegamento non 
deve essere trasmesso alia lampada alcuno sforzo anomalo. 
Fare attenzlone che i morsettl di alimentazione siano ben serrati. Tutti i conduttori flesslblli 
devono essere laschi. 
Prima di togliere ia custodia di protezione indossare una maschera dl protezione e guanti 
spessil 
Se 11 bulbo della lampada dovesse inawertitamente sporcarsi, pulirlo subito con alcole e 
successivamente con acqua distillata. Anche In questo easo indossare maschera e guanti. 
Per evitare di rigare la superficie del bulbo di quarzo, non usare strofinacci per la pulizia, 
ma ovatta pulita o fazzoletti di carta. 

Fare attenzlone che sulla spina filettata dal lato del catodo dell lampade XBO 700 W/HS, 
XBO 700W/HSC, XBO 1000W/HS. XBO lOOOW/HSC. XBO 1600W/HS e XBO 1600W/ 
HSC sia montato I'apposito distanziatore, 
Togliendo ll distanziatore, costruito con ristrette tolleranze (operazione da eseguire quando 
la lampada ha raggiunto la meta della vita media) la lampada sl trovera ruotata di 180° 
(v. punto 4). Per awitare la lampada al portalampada dell'attacco negativo serve come 
attrezzo la stessa custodia di protezione, Essa porta, per questo scopo, 2 incavi nel quail 
sono inseriti 1 due spinotti lateral! che si trovano sull'attacco negativo, 
Dopo aver installato la lampada e averla collegata ai eavi di alimentazione, verificare se 
c'e un gioco sufficiente in senso assiale. Per evitare che si verifichino sforzi meccanlcl 
sulla lampada, occorre che essa possa dilatarsi liberamente durante il funzlonamento. 

Prima di mettere in funzione la lampada per la prima volta, controllare la polarita dei 
collegamenti, per evitare inversioni di polarita. 

La lanterna all'accensione della lampada e durante 11 funzlonamento deve restare chlusa. 
Se si Impiega uno specchio ausiliario, questo deve essere accuratamente registrato sull'arco 
luminoso (osservare le istruzioni per I'uso degli apparecchi). 
La corrente di queste lampade puo essere regolata entro un certo campo di valori (preclsati 
in tabella), senza che vari lo spettro della radiazione emessa, i valori massimi di corrente 
indicati in tabella non devono essere assolutamente superati. 

Per le lampade per cui e prescritta la ventilazione forzata (v, tabella), occorre controllare 
che la velocita dell'aria dl raffreddamento sia sufficiente. In moIti casi infatti non e sufficiente 
il ventilatore Incorporato nell'apparecchio, ma occorre anche un aspiratore. Per nessuna 
lampada comunque — sia con ventilazione naturale che con ventilazione forzata— la tempe
ratura degli attacchi deve superare 1 230 °C, 

II sollevamento dell'arco dovuto alia corrente convettiva del gas all'interno del tubo di scarica 
che si verifica in alcune lampade per funzlonamento orizzontale (v. tabella) deve essere 
assolutamente compensate con un magnete opportunamente dimensionato. 

Ai fini della sicurezza di funzlonamento si consiglia di cambiare la lampada al piu tardi 
quando ha superato del 25 % la sua durata nominale. 

Aprire I'lnterruttore principale. La lanterna non deve essere aperta prima che siano 
trascorsi 10 minuti dallo spegnimento della lampada. Nel easo di ventilazione forzata, 11 
ventilatore deve essere lasclato in funzione per almeno 5 minuti dopo lo spegnimento. 

Osservare anzitutto le istruzioni per I'uso della lanterna. 

Per quaiunque operazione a lanterna aperta, montare anzitutto la custodia di protezione suiia 
lampada, dopo aver Indossato maschera e guanti. Controllare periodicamente la pulizia delle 
superficl di eontatto della lampada e di tutti I collegamenti, eventualmente pulirli. L'aumento 
di resistenza di eontatto che si verifica se tali superficl non sono perfettamente pulite pu6 
portare all'lneollatura degli attacchi e di conseguenza al premature disservizio della lampada. 
Se I'apparecehio 6 munito di specchio ausiliario, questo, dopo le operazioni di manutenzione, 
deve essere di nuovo aggiustato accuratamente sull'arco luminoso. Gli eventuali deposit! 
di polvere che si formano dopo molte ore di funzlonamento devono essere rimossi con un 
pennello di setola morbido. 

Poiche le lampade per funzlonamento orizzontale si anneriscono da una sola parte (sopra), 
a meta della vita devono essere ruotate di 180°. 

Sulle lampade XBO 700W/HS, XBO 700W/HSC, XBO 1000W/HS, XBO lOOOW/HSC, 
XBO 1600 W/HS e XBO 1600 W/HSC 6 montato alio scope un apposito distanziatore. 
Questo distanziatore, montato sulla spina filettata dal lato del catodo. deve essere tolto 
quando la lampada ha raggiunto la metdi della vita media; riawitando la lampada questa 
risultera ruotata di 180°. 

Montare sulla lampada fredda la custodia di protezione. Osservare le misure di sicurezza di 
cui al punto 1. 

Le lampade fuori servizio possono essere rese, con la custodia di protezione e nell'lmballo 
originale, alia OSRAM GmbH Berlin • Miinchen, oppure possono essere distrutte come 
segue: avvolgere la lampada in un panno robusto e spesso (p. es, uno strofinaccio nuovo 
e asciutto), appoggiaria su una superficie dura e frantumaria con un martello, Osservare 
le misure di sicurezza. 

Per la valldlta della garanzia valgono le condizioni della OSRAM GmbH Berlin • Miinchen, 
Attenzlone: la garanzia delle lampade puo essere riconoseiuta solo se si impiegano 
raddrizzatori e accenditor! approvati o dichiarat! idonei dalla OSRAM GmbH Berlin • Miinchen, 

Per un fondato giudizio riguardo il diritto alia garanzia e indispensabile rimandare al fornitore. 
per I'inoltro alia ditta fabbricante, insieme alia lampada ritenuta difettosa, la scheda di 
funzlonamento che accompagna ogni lampada debitamente compilata In ogni sua voce, 
Nessuna garanzia puo essere riconoseiuta per le lampade XBO se rese inservibili per 
incauto maneggiamento, e soprattutto per la mancata osservanza di queste istruzioni per 
I'uso o per danneggiamenti subite duranti 11 trasporto. 

1. Installazione della lampada 

XBO 700 W/HS. 700 W/HSC 
XBO 1000W/HS. lOOOW/HSC 
XBO 1600 W/HS, 1600 W/HSC 

2. Funzlonamento della lampada 

XBO 150W/S. 150. W/GS 
XBO 500 W/H, 2000 W/H 
XBO 3000 W/H 
XBO 1000 W/HTP. 2000 W/HTP 
XB(J"3000 W/HTP, 4000 W/HTP 

3. DIsinserzlone della lampada 

4. Manutenzione della lampada 

Funzlonamento orizzontale 

5. Smontaggio della lampada 

6. Lampada esaurita 

7. Garanzia 

Stampato In Germanla 



Lampada 

Sigia ' 

XBO 75W/1. „ /2 

XBO 150 W/1 

XBO 150 W/S') 

XBO 150 W/GS 

XBO 250 W 

XBO 450W..,/2 

XBO 450 W/1 

XBO 500 W/H 

XBO 700 W/HS 
XBO 700 W/HSC 

XBO 900 W 

XBO 1000 W/HS 
XBO 1000 W/HSC 

XBO 1000 W/HTP 

XBO 1600 W 

XBO 1600 W/HS 
XBO 1600 W/HSC 

XBO 2000 W/H 

XBO 2000 W/HTP 

XBO 2500 W 

XBO 2500 W/HS 

XBO 3000 W/H 

XBO 3000 W/HTP 

XBO 4000 W/HS 

XBO 4000 W/HTP 

XBO 4200 W 

<) Con corrente el di sot 

Vita media 

orizz. 

h 

400 

800 

1000 

— 
— 
800 

2000 

1500 

— 

1500 

2000 

— 

1500 

2000 

2000 

— 
1200 

1200 

1200 

800 

900 

— 

0 del c 

vert . 

h 

400 

1200 

1000 

1200 

1200 

2000 

800 

2000 

1500 

2000 

1500 

2000 

2000 

1500 

2000 

2000 

1500 

1500 

1500 

1500 

— 
1200 

500 

impo dl 

Tenslone dl 
funzlonamento 
(valore medio) 

V 

14 

20 

20 

17.5 

14 

18 

18,5 

18 

19 

20 

20 

22 

25 

22 

29 

29 

30 

28 

30 

30 

30 

31 

30 

regolazione I'ec 

Corrente dl 
funzlonamento 
(valore medio) 

A 

5,4 

7.5 

7.5 

8,5 

18 

25 

25 

28 

37 

45 

50 

45 

65 

65 

70 

70 

83 

90 

100 

100 

135 

130 

140 

censione non 6 i 

Campo dl 

regolazione 
della corrente 
per funzlona

mento stabi le') 

A 

— 
— 
— 
— 
— 

17... 30 

17... 30 

17„. 30 

30... 45 

30.,. 53 

30.., 55 

30„. 55 

45... 75 

45... 70 

50,., 85 

50.,, 85 

60... 95 

70...100 

60„.110 

60...110 

80... 150 

100.,, 140 

60,.. 160 

ufficientemente 

Poslzione dl 
funzlonamento 

ammesea 

-

8 100 

8 15 

8 15/p 15 

8 15/p 15 

8 15 

8 30 

s 100 

8 30/p 30 

8 20/p 20 

8 30 

s 20/p 20 

s 30/p 30 

8 30 

8 20/p 20 

8 30/p 30 

s 30/p 30 

s 30 

s 30/p 20 

8 30/p 30 

8 30/p 30 

8 20/p 20 

s 20/p 20 

p 15 

NecesBltA dl 
ventilazione 

forzata 

-

no 

no 

si 

no 

no 

no 

no 

si 

si 

n o 

s i 

n o 2) 

n o 

Si 

no 

no=) 

no 

Si 

n o 

n o 2) 

si 

s i = ) 

SI 

NecaasI t i dl un 
magneta per 

funzlonamento 
orizzontale 

-

no 

— 
si 

si 

— 
— 
no 

sl 

no 

— 

no 

sl 

— 

no 

SI 

81 

— 
no 

si 

sl 

no 

si 

— 

sicura e si riduce ia stability d'arco, con corrente 
superiore al campo di regolazione non 6 piu asslcurata la sicurezza dl funzlonamento. 

^ Per evitare difflcoltd dl eontatto, consigllamo per le lampade del tipo HTP la ventilazione forzata degli attacchi. 
' ) Al luogo di un reffreddamento forzato pud easere appllcato un zoccolo all 'anodo alta poslzione dl accenslone vert icale. 

Schemi dl Inserzione per lampade XBO a corrente continua 

L 
— <g) 30-

LHSO-

- ^ 

Funzlona
mento con 
raddrlzzatore 

^ii 
PhMp 

220 V " 

Z L 

Funzlonamento 
a corrente con
tinue e con 
resistore 

F i g . 1 : 

Mp 3~ I - -I-

Uv 

Schema dl Inserzione per lampade XBO con o aenza 
elettrodo ausilario. 

A = Amperometro 
B = Protezione da 6 A 

Cl = Condensatore di terra da 2500 pF 
a bassa induzione 

C2 = Condensatore di accoppiamento 
da 2500 pF a bassa induzione 

G = Raddrlzzatore 
K = Interruttore a tempo breve 
L = Lampada XBO 

Lit = Collegamento ad alta tenslone 

Funziona-
(nento a cor
rente continue 
e con resistore 

220 V 

Fig, 2 : Schema dl Inserzione per XBO 75 W/1 con 
accendltore per lampade a tre elettrodl. 

Poslzione dl 
funzlonamento 

•:ijlK 

ammessa 

non ammessa 

Mp =a Neutro 
Ph = Fase 

R B Allmentatore resistivo 
S = Interruttore 
T = Pulsante 

U N = Tenslone dl rete 220 V alternate 
Uv = Tenslone di alimentazione 

2 = Accenditore 
ZL =s Conduttore dl accenslone 

B 3 0 p 3 0 I 100 



Instructions de service pour les lampes XBO au xenon 
Pour tout maniement de la lampe, ne pas oublier de respecter strietement les instructions de 
service pour les appareiisi 
Placer la lampe munle de son enveloppe proteetrice dans le boitier. Respecter la position 
de fonctionnement admissible de la lampe. Lors de la mise en place et du raceordement 
de la lampe, veiller k ce qu'aucune force non admissible ne s'exerce sur la lampe. Veiller 
a la bonne fixation des raccords de courant. Tous les conducteurs flexibles doivent etre 
d6pourvus de toute tension mecanique. 
Pour enlever I'enveioppe proteetrice de la lampe, mettre un masque protecteur et des gants 
i ravers! 
Si, par megarde, le corps de quartz de la lahipe a ete touch6, celui-ci doit etre immediate
ment nettoye avec de I'alcool, puis avec de I'eau distill6e. Porter un masque protecteur et des 
gants lors de cette operation. Pour eviter de rayer la surface du corps de quartz, ne pas 
utiliser de chiffon pour le nettoyage. mais de la ouate ou des serviettes en papier propres. 
Pour le montage des lampes XBO 700 W/HS, XBO 700 W/HSC, XBO 1000 W/HS, XBO 
lOOOW/HSC, XBO 1600 W/HS et XBO 1600 W/HSC. veiller absolument a ce que le disque 
d'ecartement joint a chaque lampe soit bien repoussS au-dessus de la cheville fllet^e 
du c6te cathode. Le fait d'enlever ce disque d'ecartement a tolerance etroite (apres de
passement de la moiti6 de la dur6e de vie moyenne), permet de monter la lampe apres 
lui avoir fait subir une rotation de 180° (cf. section 4, Entretien de la Lampe). L'enveloppe 
proteetrice sert d'outil pour le vissage des lampes dans la douille cathodique. Cette 
enveloppe est munie a cette fin de 2 eneoches dans lesquelles p6netrent 2 broches metalli
ques se trouvant sur le cote du culot cathodique. 

Apres la mise en place de la lampe et le raceordement des amenees de courant, verifier 
s'il y a assez de jeu en direction de I'axe, Afin d'eviter qu'une force mecanique ne s'exerce 
sur la lampe, cette derni6re doit pouvoir se dilater librement lors de I'eehauffement qui se 
produit durant le fonctionnement. 
Avant la premiere mise en service d'une lampe, verifier la polarite des raccordements afin 
d'eviter une fausse polarlt6. 
Le boitier doit rester ferme au cours de I'amorcage et pendant le fonctionnement de la 
lampe. Au cas oij on utilise un miroir auxiliaire avec la lampe, celui-ci dolt etre soigneuse-
ment ajuste k Tare eiectrique. (Prifere de respecter les Instructions de service de l'appareil), 
Le courant de lampe de ces lampes peut etre regie au sein d'une plage (evalu6a dans le 
tableau ci-dessous), sans que le spectre de la radiation ne soit modifie de ce fait, Les 
intensltes de courant maximum mentionnees dans ce tableau ne doivent pas etre depassees. 
Pour les lampes dont le fonctionnement n6cessite un refroidissement force par air (cf, 
tableau), il convient de veiller a ce que la vitesse de I'air froid soit suffisamment eievee. 
C'est la raison pour laquelle, dans de nombreux cas, il est absolument necessaire de prevoir, 
en plus du ventilateur incorpore a l'appareil, une aeration d'appoint assuree par un ex-
hausteur. Pour aucune des lampes, qu'elle doit refroidie par convection ou par force, la 
temperature du culot ne doit depasser 230° C. 
Pour une serie de types k position de fonctionnement horizontale (cf, tableau), il est ab
solument necessaire de compenser, au moyen d'un champ magnetique aux dimensions 
adequates, la deviation de I'arc entrainee par le courant de gaz convectif, qui se produit 
a I'interieur du recipient de dec^arge. 
Pour des raisons de seeurite de fonctionnement, il est reeommande d'eehanger les lampes 
au plus tard apres une dur6e de fonctionnement d6passant d'environ 25 % la duree de vie 
moyenne mentionnee dans nos listes. 
Ouvrir I'lnterrupteur principal. Le boitier ne doit etre ouvert au plus tot que 10 minutes 
apres deconnexion de la lampe. Dans le cas des lampes a refroidissement force, le venti
lateur doit eontinuer a fonctionner 5 minutes au moins apres deconnexion de la lampe, 
Priere d'observer les Instructions de service de l'appareil. 
Pour tous les travaux effectues sur ie boitier ouvert, mettre d'abord i'enveioppe proteetrice 
sur la lampe. Porter le masque protecteur et les gants. Controler regulierement la proprete 
des surfaces de contact de la lampe et de toutes les pieces de raceordement, les nettoyer 
le cas echeant. D'eventueUes resistances de transition de courant peuvent conduire a une 
soudure du culot et de ee fait a une mise hors de fonctionnement prematuree de la lampe. 
Sl l'appareil est muni d'un miroir auxiliaire, ajuster soigneusement ce dernier a I'arc, une 
fois termines les travaux d'entretien, Enlever, a I'aide d'un pinceau a polls tres doux, les 
depots de poussiere qui pourraient eventuellement se produire sur le recipient de decharge, 
aprfes plusieurs heures de service. 
Etant donne que la lampe ou xenon a position horizontale noircit d'un cote (en haut), 11 est 
necessaire de tourner la lampe de 180°, une fois atteinte la moitie de la duree de vie 
moyenne, Un disque d'ecartement est joint a cette fin aux lampes XBO 700 W/HS, XBO 
700 W/HSC, XBO 1000 W/HS, XBO 1000 W/HSC, XBO 1600 W/HS et XBO 1600 W/HSC. 
Apres depassement de la moitie de la duree de vie moyenne, il convient d'enlever ce 
disque d'ecartement de la cheville filetee du cote cathode; un nouveau vissage place alors 
la lampe dans une position ehangee de 180°. 
Placer I'enveioppe proteetrice sur la lampe refroidie. Observer pour ce faire les mesures 
de seeurite mentionnees sous le point 1. 
Les lampes brulees peuvent etre soit renvoyees a OSRAM GmbH Berlin • Miinchen, munies 
de leur enveloppe proteetrice et plac6es dans I'emballage d'origine, soit detruites de la 
facon suivante: envelopper la lampe non munie de son enveloppe proteetrice dans un grand 
morceau d'etoffe epaisse (par exemple une serpilliere neuve et seche), la placer sur un 
appui dur et la briser a I'aide d'un marteau. Observer pour ce faire les mesures de seeurite. 
Les lampes detruites de fagon mecanique doivent etre emballees separement; ne pas les 
placer dans I'enveioppe proteetrice, 

Seules les conditions de livraison OSRAM GmbH Berlin • Miinchen sont valables pour I'appli-
eation de la garantie. 
Attention! Une garantie ne peut etre assuree pour la lampe qu'en cas d'Utilisation de 
redresseurs ou de dispositifs d'amorgage admis et reeonnus adequats par OSRAM GmbH 
Berlin • Miinchen, 
En vue de I'appreciation du bien-fonde de la reclamation, priere de remplir entierement la 
fiche d'aeeompagnement ci-jointe et de la retourner, accompagnee de la lampe faisant 
Vo'D')e't 6e la reclamation, au fournisseur qui fera suivre au fabricant, Une garantie ne pourra 
pas etre assuree pour les lampes XBO, si celles-ci sont devenues inutilisables a la suite 
d'une manipulation inadequate, et plus particulierement non conforme aux presentes instruc
tions de service ou a la suite de deteriorations survenues durant le transport. 

1. Mise en place de la lampe 

XBO 700 W/HS, 700 W/HSC 
XBO 1000W/HS. lOOOW/HSC 
XBO 1600 W/HS, 1600 W/HSC 

2. Fonctionnement de la lampe 

XBO 150W/S, 150 W/GS 
XBO 500 W/H. 2000 W/H 
XBO 3000 W/H 
XBO 1000 W/HTP, 2000 W/HTP 
XBO 3000 W/HTP. 4000 W/HTP 

3. Mise hors de circuit de la lampe 

4. Entretien de la lampe 

position de fonctionnement 
horizontale 

5. Demontage de ia lampe 

6. Lampes brOlees 

7. Garantie 

Imp, en Allemagne. 
Rheinsberg. Berlin 10 



Lampe 

XBO 

XBO 

XBO 

XBO 

XBO 

XBO 

XBO 

XBO 

XBO 
XBO 

/2 

Rdf6rence 

75 W/1 

150 W/1 

150W/S') 

150 W/GS 

250 W 

450 W.../2 

450 W/1 

500 W/H 

700 W/HS 
700 W/HSC 

XBO 900 W 

XBO 1000 W/HS 
XBO lOOOW/HSC 

XBO 1000 W/HTP 

XBO 1600 W 

XBO 1600 W/HS 
XBO 1600 W/HSC 

XBO 2000 W/H 

XBO 2000 W/HTP 

XBO 2500 W 

XBO 2500 W/HS 

XBO 3000 W/H 

XBO 3000 W/HTP 

XBO 4000 W/HS 

XBO 4000 W/HTP 

XBO 4200 W 

Dur6e de vie 
moyenne 

horlz. 

Heures 

400 

— 
800 

1000 

— 
— 
800 

2000 

1500 

— 

1500 

2000 

— 

1500 

2000 

2000 

— 
1200 

1200 

1200 

800 

900 

— 

vert. 

Heures 

400 

1200 

1000 

1200 

1200 

2000 

800 

2000 

1500 

2000 

1500 

2000 

2000 

1500 

2000 

2000 

1500 

1500 

1500 

1500 

— 

1200 

500 

Tension de 
fonctionnement 

(valeur 
moyenne) 

14 

20 

20 

17.5 

14 

18 

18,5 

18 

19 

20 

20 

22 

25 

22 

29 

29 

30 

28 

30 

30 

30 

31 

30 

Courant de 
service (valeur 

nominale) 

5.4 

7,5 

7,5 

8.5 

18 

Plage de r i g l age 

de courant pour 
Incandescence 

stable •) 

Position de 
fonctionnement 

admisaible 

Refroidissement 
forcS par air 

necessaire 

Pour 
une position de 
fonctionnement 

horizontale 
champ magne

tique necessaire 

8 100 

8 15 

8 15/p 15 

8 15/p 15 

8 15 

non 

non 

oui 

non 

non 

25 

25 

28 

37 

45 

50 

45 

65 

65 

70 

70 

83 

90 

100 

100 

135 

130 

140 

17. 

17, 

17. 

30, 

30, 

30„ 

30.. 

45. 

45, 

50, 

50.. 

60. 

70. 

60, 

60, 

80. 

100. 

60. 

. 30 

. 30 

, 30 

. 45 

, 53 

. 55 

. 55 

. 75 

, 70 

. 85 

. 85 

. 95 

.100 

.110 

,110 

,150 

,140 

.160 

8 30 

s 100 

s 30/p 30 

8 20/p 20 

8 30 

8 20/p 20 

8 30/p 30 

8 30 

8 20/p 20 

8 30/p 30 

8 30/p 30 

8 30 

8 30/p 20 

8 30/p 30 

8 30/p 30 

s 20/p 20 

s 20/p 20 

8 15 

non 

non 

oui 

oui 

non 

oui 

non -) 

non 

oui 

non 

non ') 

non 

oui 

non 

non ̂ ) 

oui 

oui 2) 

oui 

oui 

oui 

non 

oui 

oui 

non 

oui 

oui 

non 

oui 

oui 

non 

oui 

Pour dea Intenaitea de courant Inferleures d la plage de reglage. I'amorgage n'est pas assez sur et la stablllte de I'arc s'en trouve reduite; 
pour des Intenaltea de courant superieures b ta plage de reglage, la seeurite de service n'est plus garantie. 
Pour eviter lea difficultea de contact, II est reeommande de proceder au refroidissement force des culots des lampes de type HTP. 
Au lieu d'un fefroldissement A air force, II est possible pour le fonctionnement en position verticale d'util isler sur le culAt da I'anode des 
allettes de refroidissement. 

Schema des connexions des lampes XBO pour courant continu 

+ W •'°' 
L L H 2 O -

Service sur 
Service avec courant continu 
redresseur i avec resistance 

-®-

Service sur 
courant continu 
avec resistance 

K : 

el 

^ii 
Ph Mp 
220 V~ 

GJ 

> ^ 

jr« 

> ^ s 

Mp 3 - - + 
Uv 

Fig. 1 : Schema des connexiona de prIncIpe dee lampea XBO 
aveo ou eana electrode d'amor^age. 

Fig, 2 : Connexion de XBO 75 W/1 avec dispositlf 
d'amor^age pour lampes b trois electrodes. 

Exempies de 
positions de 
fonctionnement 

C H admissible 

^ 3 non admissible 

A = Ampferemfetre 
B = Fusible 6 A Inerte 

C I = Condensateur de mise 
a la terre 2500 pF 
e faible induction 

C2 = Condensateur de 
couplage 2500 pF 
e faible Induction 

G = Redresseur 
K = Commutateur e temps 

court 
L = Lampe XBO 

LH = Raceordement 
de haute tension 

Mp = Conducteur median 
Ph = Conducteur de phase 
R c3 Resistance addltlonnelle 
S = Interrupteur 

T = Bouton-poussoir 
U N = Tension du reseau 220 V -
Uv = Tension d'alimentation 

de la lampe 
2 = Disposit l f d'amor^age 

ZL = Circuit d'allumage 

s 15 S 3 0 

s 15 p 15 820 p 2 0 s 30 p2Q 

s30 p30 8 100 



I 

Instrucciones para el empleo de las lamparas de Xenon XBO 
Al utilizar'la Idmpara. es indispensable tener en cuenta las Instrucciones de servicio de los 
aparatos respectivos. 
Montar la Idmpara en la linterna con la envoltura protectora. Tener en cuenta la posicidn 
de encendido admisible de la lampara. Al montar y conectar la lampara no se deben trans-
mitir a esta fuerzas inadmisibles. Cuidese de que las connexiones a la red de corriente esten bien 
sentadas. Todos los cables de alimentacibn flexibles no deben de estar en tension en el ajuste. 
(Antes de separar de la lampara la envoltura protectora. ponerse una mascara de protecci6n 
asi como unos guantes de cuero con guarnicionesi 
En el easo de que por descuido se haya tocado el cuerpo de cuarzo de la lampara antes 
de ponerse en servicio. debe limpiarse este con alcohol y por ultimo con agua destilada. 
Para esta operacion se deben tener puestos. la mascara de protecel6n asi como los 
guantes de cuero. A ser posible, no utilizar trapos para la limpieza, sino guatas o panuelos 
de papel limpios para evitar que la superficie del cuerpo de cuarzo de la lampara sea 
dafiada por raspaduras. 
Al montar las lamparas XBO 700 W/HS, XBO 700 W/HSC, XBO 1000 W/HS, XBO 1000W/ 
HSC, XBO 1600 W/HS y XBO 1600 W/HSC se tiene que poner atencion que la arandela 
distaneiadora adjunta se deslice sobre la varilla roscada en el lado del catodo. La distan
cia de la arandela distaneiadora con tolerancias muy estrechas (despues de llegar a la 
mitad de la duraeion promedia de vida) permite instalar la lampara girada a exacta
mente 180°. (V6ase parrafo 4, conservacion de la lampara). Al enroscar la lampara en el 
portalamparas del lado catbdieo. la envoltura protectora se puede usar como una herra
mlenta. Para este fin esta provista de 2 escotaduras, en la cual encajan dos clavijas de 
metal situadas lateralmente en el casquillo del catodo. 
Despues de haber colocado y conectado la lampara con los cables de alimentacion de 
corriente, comprobar si hay suficiente juego en la direccidn del eje. Para evitar Influencias 
de fuerzas mecanicas sobre la lampara, esta debe de poder dilatarse sin Impedimentos al 
calentarse durante el servicio, 
Previamente a la primera puesta en servicio de una lampara se debe de reviser la polaridad 
de las conexiones a la red para evitar una polaridad equivocada. 
La caja tiene que permanecer cerrada durante el encendido y servicio de la lampara, Al 
utilizarse para la lampara un espejo auxiliar, este debe de ajustarse cuidadosamente al 
arco voltaico.(v6ase las instrucciones de servicio de los aparatos respectivos). 
La corriente de alimentacion de estas lamparas puede ser regulada dentro de una zona 
(indicada en la siguiente table), sin que cambie la posicion espectral de la radiaeion. Los 
valores maximos de intensidad de corriente Indlcados en la tabIa no deben de sobrepasarse. 
En lamparas donde hace falta para el funeionamlento una refrigeraeion de aire forzado 
(comparese table), se debe considerar que la velocidad del aire de refrigeraeion sea 
suficientemente alta, Por eso, en muchos cases es necesario una ventilacion adicienal por 
medio de un exhauster, ademas del ventilader instalade en el aparato. En ninguna lampara 
— de. refrigeraeion cenveneional e forzada — debe de estar la temperatura del casquillo 
sobre 230° C, 
El empuje del arco voltaico a causa de la corriente de gas convectiva dentro del deposite 
de desearga se debe de compensar para ciertos tipos de posicion de encendido horizontal 
(vease table) per medio de un adecuade campo magnetico dimensienado, 
Por motives de seguridad de servicio se recomienda cambiar las lamparas a mas tardar 
cuando la duraeidn de vida media indicada en las listas se haya sobrepasade apreximada-
mente en un 25 %. 
Abrir el conmutador principal. No abrir la linterna antes de que hayan transeurrido 
10 minutes despues de haber deseeneetado la lampara. En lamparas con enfriamiento 
forzado. el ventilader debe de seguir funcionando por lo menos 5 minutes desde la des-
eenexidn de la lampara. 
Rogamos observar las instrucciones para el empleo del aparato respective. 
Para todos los trabajos que se efectuen con la linterna abierta, colocar primero la envoltura 
de proteccibn alrededor de la lampara. Para ello deben de tenerse puestos les guantes y la 
mascara de proteecidn. Controlar regularmente la limpieza de las superficies de contacte 
de la lampara asi come de los elementos de contacte y en case necesario limpiar los 
mismes, Resistencias de pase de corriente que puedan aparecer pueden condueir a un 
chamuscado de los casquillos y con ello a un deterioro premature de la lampara, Cuando 
exista un espejo auxiliar, este debe ajustarse al arco cui(Jadosamente despues de terminer 
los trabajos de conservacion y mantenimiento de la lampara. 
Sl despues de varias horas de servicio aparecieran depesiciones de polvo en el recipiente 
de desearga, se deberan de quitar con un pineel de pelo fine. 
Ya que la lampara Xenon se ennegrece unilateralmente (parte superior) en poslcibn de 
servicio horizontal, se debe de dar la vuelta a 180° al. llegar a la mitad de la duracibn 
promedia de vida de la lampara. En las lamparas XBO 700 W/HS, XBO 700 W/HSC, XBO 
1000W/HS, XBO lOOOW/HSC, XBO 1600W/HS y XBO 1600W/HSC hay adjunte una 
arandela distaneiadora. Esta arandela distaneiadora se debe de quitar de la varilla roscada 
del lade del catodo despues de la mitad de la duracibn promedia de vida. Al volver a 
enroscaria la lampara se encuentra en una situacibn girada a 180°. 
Colocar alrededor de la lampara enfriada la envoltura de preteccibn. Para elle observense 
las medldas de preteccibn descritas mas arriba en el parrafo 1. 
Las lamparas fundidas o quemadas se pueden o bien devolver a OSRAM GmbH Berlin • 
Munchen en la envoltura protectora y en su embalaje original e ser destruidas de la 
siguiente manera: Envuelvase la lampara sin la envoltura protectora en un pane fuerte y 
gruese (por ejempio en trapo de limpieza nuevo y seco), celoearia en una superficie dura 
y romperla a golpes con un martille. Para ello observense las medldas de seguridad arriba 
indicadas baje 2. 
Lamparas destruidas mecanicamente se deben embalar per separado, es decir sin la 
envoltura protectora. 
Respecto a la garantia rigen las normas de entrega de la casa OSRAM GmbH Berlin • 
Miinc;hen. Pbngase atencibn, en que sblo eoncedemos una garantia para la lampara, cuando 
se utilicen rectificadores y dispositivos de encendido en les cuales sean respetados los 
dates de servicio fijados per la casa OSRAM GmbH Berlin • Miinchen. 
Para la tramitaeibn correeta de /as exigencies de garantia, rogamos que se llene comple
tamente la ficha adjunta y se envie, juntamente con la lampara motive de la reclamacibn, 
a 6u distribuidor. para que bste nos la reexpida. La garantia para las lamparas XBO no 
tendra efecto, si estas hubiesen side dafiadas per trato Inadecuado y en especial por la 
ne observaeibn de estas Instrucciones de servicio o si durante el transporte fueran averiadas 
de tal manera que quedaran inutilizables. 

1. InstalacMn de la Itopara 

XBO 700 W/HS, 700 W/HSC 
XBO 1000W/HS, lOOOW/HSC 
XBO 1600 W/HS, 1600 W/HSC 

2. Servicio de la limpara 

XBO 150W/S. 150 W/GS 
XBO 500 W/H. 2000 W/H 
XBO 3000 W/H 
XBO 1000 W/HTP.-2000 W/HTP 
XBO 3000 W/HTP, 4000 W/HTP 

3. De8Conexl6n de la Umpara 

4. Conservacldn de la Mmpara 

Posiclbn de encendido horizontal 

5. Desmonta|e da la limpara 

8. Limparas fundidas quemadas 

7. Garantia 

Impreso en Alemanla 



Tipo de lampara 

Designecldn abrevlada 

XBO 75 W/1.../2 

XBO 150 W/1 

XBO 150W/S=) 

XBO 150 W/GS 

XBO 250 W 

XBO 450W.../2 

XBO 450 W/1 

XBO 500 W/H 

XBO 700 W/HS 
XBO 700 W/HSC 

XBO 900 W 

XBO 1000 W/HS 
XBO lOOOW/HSC 

XBO 1000 W/HTP 

XBO 1600 W 

XBO 1600 W/HS 

XBO 1600 W/HSC 

XBO 2000 W/H 

XBO 2000 W/HTP 

XBO 2500 W 

XBO 2500 W/HS 

XBO 3000 W/H 

XBO 3000 W/HTP 

XBO 4000 W/HS 

XBO 4000 W/HTP 

XBO 4200 W 

Duracl6n 
media 

horlz. 1 vert. 

Horas 

400 

— 
800 

1000 

— 
— 
800 

2000 

1500 

— 

1500 

2000 

1500 

2000 

2000 

— 
1200 

1200 

1200 

800 

900 

— 

Horas 

400 

1200 

1000 

1200 

1200 

2000 

800 

2000 

1500 

2000 

1500 

2000 

2000 

1500 

2000 

2000 

1500 

1500 

1500 

1500 

— 
1200 

500 

Tensien de 
Ignleldn (velor 

medio) 

V 

14 

20 

20 

17,5 

14 

18 

18,5 

18 

19 

20 

20 

22 

25 

22 

29 

29 

30 

28 

30 

30 

30 

31 

30 

Intensidad de 
aervlcio (valor 

nominal) 

A 

5,4 

7,5 

7,5 

8,5 

18 

25 

25 

28 

37 

45 

50 

45 

65 

65 

70 

70 

83 

90 

100 

100 

135 

130 

140 

Intensidad del 
campo de 

varlacidn para 
Ignlcibn 
eatable >) 

A 

— 
— 
— 
— 
— 

17... 30 

17.., 30 

17„. 30 

30„. 45 

30.,. 53 

30,.. 55 

30... 55 

45... 75 

45... 70 

50... 85 

50... 85 

60... 95 

70,.. 100 

60...110 

60,..110 

80.„150 

100...140 

60 ...160 

Poslcl6n de 
servicio 
admisible 

-

8 100 

s 15 

s 15/p 15 

8 15/p 15 

8 15 

s 30 

8 100 

8 30/p 30 

8 20/p 20 

s 30 

8 20/p 20 

s 30/p 30 

s 30 

8 20/p 20 

8 30/p 30 

8 30/p 30 

8 30 

8 30/p 20 

8 30/p 30 

8 30/p 30 

8 20/p 20 

8 20/p 20 

8 15 

Enfriamiento 
forzado 

necesario 

-

no 

no 

si 

no 

no 

no 

no 

si 

sl 

ne 

si 

no 2) 

no 

si 

no 

no 2) 

no 

sl 

no 

no 2) 

si 

8l=) 

Si 

En poslcien de 
servicio 

horizontal es 
necesario un 

campo 
magnetico 

ne 

— 
8i 

si 

— 
— 
no 

si 

no 

no 

si 

— 

no 

si 

si 

ne 

si 

si 

no 

si 

— 

' ) Con Intensldades por debajo del campo de varlacien, la Ignicldn no sere lo suficientemente segura y la estsbllldad del arco ae reduce, con 
Intensldades por encima del campo de variacl6n no este garantlzada mAs la seguridad de servicio, 

' ) Para evitar dificultades de contacto, ae recomienda en las lemparaa con ejecucien HTP refrlgerar loa casquillos forzadamente, 
' } En posicidn de operacl6n vertical ae pueden usar alas de refrlgerecldn en la base del anodo, en vez de enfriamiento forzado de eire. 

Esquema de conexiones para l i s lamparas XBO para corriente continua 

. /Xl I — ^ 4 0 -

L 

"1 
f—r® 3 o 

LH20-

• ® -

B\\ 

^ii 
PhMp 
220 V " 

Servicio con 
rectificador 

Servicio con 
corriente continua 

j y reslstencia 

in I 
3 ~ Mp 

X" 

- -I-
Uv 

F i g . l Cuadro de conexiones para l imperaa XBO con 
o sin electrode de ignicl6n. 

A = Amperlmetro 
B = Fusible retardado de 6 A 

Cl = Condensador de puesta a tierra 
2500 pF 

C2 = Condensador de acopio 2500 pF 
dc poca induceien 

G = Rectificador 
K = Conmutador automatico de 

encendido 
L r= Limpara XBO 

LH = Conexi6n de alta tensidn 

=rC, 

Ii 
| t ZL 

Servicio 
con 
rectifi-

1 cador 

6 6 
220V' ' 

tG 

5 
u. 'N 

Fig, 2 : Conexidn para laa lemparaa XBO 75 W.'l con 
diapoaltlvo de encendido para lamparas de tres 
electrodes. 

Eiemplos para 
las distintas 
poslciones de 
encendido 

tm admlalble 

^ no admlalble 

Mp = Conductor neutro 
Ph = Conductor de fase 
R == Reslstencia intercalada 
S = Conmutador 
T = Pulsador 

U N = Tensidn de la red 220 V ~ 
Uv = Tensidn de alimentaeidn de las 

lemparas 

Z = Disposit ivo de encendido 
ZL = Conductor de ignlcidn 

8 30 

s 30 p 20 

s 30 p 30 a 100 



OCT-12-00 THU 0 4 : 3 6 PM 
inySYLVAN/A TrotJuct Calaiog 

FAX NO. P. 02 

Page 1 ofl 

O i),;.i\:t)J p r̂-;o 

Product Number: 69237 
Order XBO 150 W/CR 
Abbreviation: CFR 

Product Information 
Abbrcv. With Packaging 
Info. 
Average Luininance 
(ccl/cm2) 
Avcrtigo Reitcd Life • 
Hori/?ontal (hr) 
Average Rated Life - Vertical 
(hr) 
Dnsc Anode 
fcSnsc C?ithod<2 
Clftss 

XBO150WCROFR 18V 1/CS 1/SKU 

20000 

1200 

3000 

SFC12-4 
SFCX12-4 
C (gas) 

Color Rendering Index (CRI) 98 
Color Tcmpcraturc/CCT(K) 6000 
Current (A) 8.5 
Olamelcr d (mm) 20 
Distance a (mm) 57 
Tamily Brand Name XBO® 
Hoi Restart Yes 
Lamp Finish Clear 
Length 11 (mm) 150 
Length l i max. (MIITI) 150 
Length 12 (mm) 127 
Lentjth 12 max. (mm) 127 
Light Conlr̂ r Lcnqth • LCL - -
(mm) ^ ' 
Luminous Arcii (mm) 0,5 X 1.6 
Luminous riux (Im) 2900 
Luminous Intensity (cd) 290 
Maximum BascTcnipcrature,,--
C (I-) '*•'" 
Nominol Voltage (V) 17,50 
Nominal Wallage (W) 150.00 
Opcrnting Position sl5 pl5 
Type of Currant DC 
Unit EA 
Product Documents 

Document 
Wh Engine r̂l.ng_B!J.liRtiD-:iI3.uidelines for CpjQtcoLS.WJLJlMLlgxiiters : 
'•«^ JJenoh ,5hort Arc La.trps 
Tf*! Englneeri,ng3uJleiin_J5.chnology an_d_AppJ[icjiJ;iji!î B.O..Theatre. 

../~flN0YXRiPS0yNI"liwO'rtJ7,MTQ-=?~template pcai_protluct_<lctails_docuiTieiu&r3_m£ilri-OOOOOOOOOOOOOf>92:iO/I2/00 
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^ Warni.ogs_-.XBO Xenon_Sftort ALC_LajQip5 1 i-

Imago i('\ 
Q^ssLlmagc. (AnP.d&l-LJSFcX 

^ • ' .. • , • • " • j ^ ^ • • • • . • " - . • 
• > , i l m ^ m ^ m ^ m m . • i l , h f , , I i • I , I I 

Footnotes 
* OFRsrbzone Free 
* s (Operating Position) » Vertical, base down 
* p (Operating Position) = Horizontal 
* Magnatic arc stabilization required. 
* Distance from end of base to tip of electrode (cold). 
* With vertical oporating position: anode(+) on top. 
* Measured at rated current, 
» Design wattage. 
* CR=Suitable for Crosfield color scanner. 

,..MlN0YXRIFS0yNrEwOTIj7.Mr0=?^tcmplatepcat_product_delails_document&r3_matnr=0000000000000692 10/12/00 

http://Warni.ogs_-.XBO
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Introduction The purpose ol this documcnl is 10 give as complete an ovcn/lewas possible ol . 
all questions relating to the use and operation of XBO lamps. |l is therefore aimed 
at all operators and users of XBO lamps and at appliance designers, whether 
of operating equipment such as recliliers and igniters or of lamp housings and 
optical systems. 

This brochure deals not &o much with the physical and pholomelric principles on 
which the generation of light in XBO lamps is based, or the pholomelric characler-
isilcs of Ihe generated radiation, but rather wilh the practical requlrcmenls which 
must be met lo operate the lamps reliabty a(\d profilably, \he problems which can 
occur during operalion, and ways of solving these problems. 

Although the remarks which tollow relate mainly to the use of XBO lamps in film 
projecllon (iheir most Important applicaiion from Ihe commercial pomt ol view), 
much of what is said also holds lor other applications such as solar simulation or 
searchlights. The brochure focuses on the high-wattage XBO lamps rated at over 
450 waits which are used in the dominant application, wherever these show 
marked dlMerences from lowcr-watlage XBO lamps this is always pointed out 

This publication is intended as a reference workand therefore has a detailed table 
of contents at the front and an Index at the baok. 

Historical overview XBO lamps are shori-arc discharge lamps based on a steady-slate high-current 
arc discharge in pure xenon gas, and were developed by OSRAM in the fiflies. 
Their dominani applicaiion right from the start was as the light source in commer
cial film projection, where they replacied carbon arc lamps almost overniglii. XBO 
lamps have been especially popular since about 1970 when lamps were success
fully designed which could be operated not only in a vertical burning position, as 
prescribed until that time, but also horizontally This development made it possible 
to Increase the brightness of Ihe theatre screen by about 30% with the same lamp 
wattage. 

Over the past twenty years, reliability ,ind lamp life have been constantly improved 
by continuous development ol lamp components and manufacturing procedures. 
Today, a product range is available from 75 to 10,000 W divided into many wau-
age levels .ind types. 

' In 1984 OSHAM wan awaraei the covetoaoSCAHtiy Ihe Ame'icen Academy olMoUon Picture 
Ad t ana Sfliencft! 'or tfovctojomy and perlecimg xBO lomDS. 
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General 
description 
of XBO lamps 

Xt30 lamps belong to (he family of discharge lamps. In these lamps, light is gcner-
aifid by a discharge arc burning freely in pure xenon gas bclween two electrodes. 
The length ol ihe arc la Ihe same as the distance belwocn the two electrodes and 
IS only a lew miilimninrs, even al high power levels ot several kilowatts. This means 
Ihai Ihe lamps como very clocc lo the ideal of a point source of light, 

Tfie pressure m Ihe discharge vessel is sonie lens ol bars m operation, in order 
boih to achieve Ihe high spatial level of light concentraiion desired and lo obtain a 
slill acceptable operating voltage for Ihc lamp. Operating vollages are mostly m 
the order of 20-30 V, witti extreme values between 15 and 60 V. Ai ihe watiages 
usually used, tins makes these lamps extremely high-current lamps, currents ol up 
lo 160 A being advisable and necessary The current must be provided in the form 
ol woll smoothed direct current by Ihe power supply unit, 

One ot the mam pholometric advanlages of XBO lamps, besides iheir above-mon-
lioncd high brilliance due lo being point sources of light, is ihe daylight quality of 
Ihc light generated. Al 6200 Kon average, noi only do they very closely approach 
the color temperature of the sun; ihe color rendering index - the degree to which 
body colors are reproduced "naturally" - Is only a few points under the ideal value 
ol 100, and this color quality cannoi be changed or affected, and Is always the 
same irrespective of lamp lype. w.?ltago, lamp life and whettier or not dimming Is 
used. 

A number of applications also make use ol ihe fact that ihe lamps can be reigniicd 
at any slate of cooling, and that when started from cold the full light output is avail
able almost immedieieiy 

xHO itiiiip in opc'^il'fii' 
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Lamp design 
Terminology 

Csthodebase Anode base 

3. Scricmafle sknioh olanxoO lump showing ns main componenis 

XBO lamps are double-ended discharge lamps. Fig. 3 is a schennalic drawing 
showing the main componenis: 

The quartiE gisaa lamp bulb is the discharge vessel containing the el0ctrod« 
system and is filled with xenon gaa The bulge extends outwards into the lamp 
shafts or lamp necks. These cylindrical parts are called slaeve lubes In cerlain 
types of lamp 

The lamp's "nose", through which il is filled during manulaclure, is called the 
exhaust lube or exhaust tube tip. It is located either on the bulb or on one of the 
sleeve lubes. 

The discharge arc burns between the two electrodes that project into the dis
charge vessel. Tho electrodes are diametrically opposed with s short gap between 
them, the electrode gap In operation, the electrode gap becomes the arc length. 
The smaller electrode is ihe cathode, the larger the anode. 

In most types of lamp the electrodes are mounted on electrode rods. 

Both elecirodes are hermetically sealed into Ihc discharge vessel. 

The bases are used lo make the external electrical connection and to hold the 
lamp mechanically. One is the cathode base (negative pole), the other Ihe anode 
base (positive pole). 

The ignition wire peisses round the outside of the bulb; depending on the type of 
lamp it either goes from neck to neck or from neck to neck lo a base. 

Bulb XBO lamp bulbs arc always made ol quartz glass. Only quarlz glass can with
stand the high mechanical load caused by the operating pressure of some tens of 
bars and the thermal load at surface temperatures of over 700»C, 

Depending on type and dominani application, a more oval or more round cross 
section is chosen. Tho quartz wall is a few millimeters ihicit Only the best types ol 
quarlz free of striju and bubbles are U3&d in order to give the arc ihe bClt po:ri-
bie imaging quality 

The bulk of the quarts glass is generally doped or coated, invisibly to. the human 
eye, to absorb undesirable UV radiation. XBO lamps wilh bulbs made of pure 
quarlz glass generate ozone m air during oporalion; this is delrimontal to health at 
high concentrations and if intialod over long periods. 
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Electrodes The elecirodes in XBO lamps are always made of tungsten. 

The smaller electrode, the cathode, supplies thecurrcnt i.e, Ihe electrons. The 
best material for performing this task is doped tungsten. The geometry of Ihe 
cathode with ils relatively sharp tip and (in some types) its heat reflective groove 
also facilitales the emission of electrons. This shape also lends iiseir to the forma
tion of a stable and sharply delimited arc base, which is necessary for a high con-
ceniration of generated light immediately in front of the cathode tip and for good 
spatial stability ol the arc rooL 

The anode receives the electrons emitted by the cathode. They penetrate the 
anode at high speed and come to a halt there. The dissipalcd energy is converted 
lo heal This heat must be dissipated, and is mostly radiated away. The anode is 
large and bulky to keep its temperature as low as possible in the interests of long 
lamp life. The surface is often treated to improve ils infran^d radiation characteris
tics: to the human eye it appears either highly polished or pasted grey. 

Besides ils shape, the other cruoiel factors that determine how long ihe anode can 
withstand the bombardment of electrons are the composition and structure ol Ihe 
material. Whereas in the past pure, very high density tungsten was used, today we 
use additives end slrjclly controlled thermal and mechanical prooessfng to give 
the metal an internal structure that produces substantially better anode charaoter-
Istios. The crucial factor.is always how long the front face of the anode keeps Ils 
shape. The process of attrition Is also markedly affected by the special conditions 
under which a lamp is operated. 

Seal The seal, of which every XBO lamp has two, makes Ihe hermetically gaslight con
nection lor the electric current between the outside world and Ihe inside of Ihe 
lamp. 

As is usual lor metals, tungsten has a relatively high ihernnal expansion coefficient. 
Quariz glass by contrast hardly expand at all when healed. For Ihis reason a 
tungsten rod •- the anode rod for example - cannoi be embedded in quartz glass, 
as Ihe tungsten metal would break the quartz glass when it heated up, so certain 
tricks have to be employed to create a seal between glass and metal. 

Tip number 1; 
The current is conducted through the quartz glass by a molybdenum foil (see 
Fig. 4), The foil is only 20mm or so thick (thinner than a hair) and is etched to a 
shnrp cutting edge at both sides. When it heals up, the absolute expansion ol the 
foil across ils thickness is so slight that ihe quartz glass is capable of absorbing 
Ihe force. Across the width, the sharp edges can easily bury.themselvcs in the 
fi'i^rti G's?« wiihoui bre?kinfj M. This foil seal method is used for all low-wattage 
XBO lamps up to about 300 watts, li cannot be used for higher wattages as the 
thin foils are only rated up to about 10 amps. 
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T i p n u m b c r . 2 : 
To increase Ihe current rating o l the foil seal, several foils can b e connected in 
parallel result ing in a m u l t i p l e fo i l sea l .The . prob lems wi lh this are firstly the 
manufaoiur ing process (each foil must be sealed separately] and secondly the 
mechan ica l jo in ing of the foils at ihe electrode and the external electrical connec
t ion. This can result in ugly construct ions that are technical ly difficult to reproduce 
a n d suscept ible to faults. 

Tip number 3; 
Instead of a number of lolls connected in paral lel, a c i rcular foil pressed into Ihe 
shape of a cup can bo used, making a " m o l y c u p s e a l " . This Is basically a good 
Idea except for the h igh cost of manufactur ing the cup -shaped foil and the unrel ia
bility of the seal a long ihe circular cut t ing edge. 

Tip number 4: . 
The mechanical ly a n d electrically most reliable method Is to pass the current 
directly through the rod to wh ich Ihe electrode is fastened. As however the rod 
cannot be e m b e d d e d in the quar lz g lass, it is necessary lo mediate between the 
tungsten and the quar lz in respect of the expansion coefficient. This is done with a 
series of different types of glass wh ich are p laced a round the tungsten rod and 
whose coefficients o l expansion successively fall the further away they are from 
the tungsten rod: a h igh coefficient similar lo mela l directly next to the metal, a low 
coefficient simifar to quartz sealed to the quartz glass, a n d one or two "mediators" 
in bistween.This is known as a g r a d e d sea l . As the seal glass may only be sub
jected to pressure, the result is a geometry reminiscent of a f inger stool turned 
inside out (see Fig. 5). The important par i of the seal ing glass is ca l led the seal 
dome . 

OiiATfr gll SfMlInO QlUMS 
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S Schematic drenmg ol 
a graded scat 

The graded seal is today regarded as ihe most reliable a n d clean type of seal for 
h igh-currenl l amps l ike Xf30 lamps. 

/ \s the $«>Allng fliass is temporature-sensi l ive. it must.not be located loo close to 
Ihe heat-generat ing arc and anode. A number of different methods of f ixing the 
heavy electrode sol idly in the l amp bu lb are used. The most important of ihoso are 
shown in Fig. 6; 
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In the capillary seal the sleeve lube is sealed close to the tungsten.rod over a 
certain length, This results in the rod being well supported but a ra^er delicate 
mechanical design. 

In the disc seal the electrode rod is centered in the large-diametei; robust sleeve 
lube by a disc shaped rather like a valve head as used in the automobile Industry. 
A tungsten spring presses the disc into its seat. The main advantage of this type is 
its reliability of manufacture which ensures a high quality level 

An important design detail of the graded seal is oxidation protection. This con
sists of a special glass with a relatively low melling point applied externally to Ihc 
tungsten rod at Ihe seal. Its particular^ close physical and chemical bond wilh Ihe 
tungsicn rod makes a good additional seal against Ihe aimrj!?pheric oxygen which 
tries to penetrate the sealing glass. 

Bas« The two bases of XBO lamps are used for electrical connection and mechanical 
fixing. For high-waiiage lamps (hey generally consist of metal sleeves fastened to 
tfie lamp shafts with a clamping ring assisted by a graphite band. A fiexibie lead 
inside tho base makes a strain-relieved connection between electrode rod and 
base. Attached to the sleeves are either a cable, a threaded pin, a simple cylindri
cal pin or a combination of these. The slieeves are high-gloss nickel-pfated for per
manently good electrical and thermal contact Poleirity identification marks are 
usually punched Into the bases; these serve both for Identification and lor cooling 
the interior of the base. 

Ignition wire The ignition wire is a thin, thermostable iron-nicKel wire slung from one lamp neck 
to the other and - depending on lamp type - sometimes continued as far as the 
base sleeve, its existence makes igniting the lamp easier, especially when rectifi
ers and igniters have diminished in efficiency with increasing age. Ils function is 
twofold/firstly itdistorls the high-voltage electrloal field applied lo ignite the lamp, 
producing inhomogeneities which cause peaks in the field distribution, a condi
tion favorable to sparkover Secondly, partial dischai'ges take place on it, these 
can knock electrons from the cathode by a photoelectric effect, and these in turn 
initiate the discharge. 

Filling, fill pressure XBO lamps are filled with pure xenon gas. Xenon is the rarest of the stable inert 
gases and occurs in air al a very low concentraiion of <0.00001%. It can be obtain
ed by liquefying air in an industrial process, n Is very expensive compared with 
other InerI gases like argon and krypton, which are also obtained from air. The gas 
must meet extremiely stringent purity standards to ensure high lamp life. Corrosive 
impurities may only be present in Ihe ppm (parts per million) range. 

Depending on lamp design, cold XBO lamps are fi'llisd lo & prc*.':'jTe bQtwi>«n 
8 and 10 bar. In order to obtain this positive pressure In the lamps, the xenon is fro
zen into Ihe lamp body during manufecture. The pressure in the lamp rises during 
operation to about three times Ihe value because of the temperaiure. 

Geomeirical tolerances As point sources of light, XBO lamps are often used in high-quality optical sys
tems. This requires precise positioning ol the arc, or more precisely of ils hot spoi. 
the point of maximum brilliance. As these lamps are of hand-crafted molten glass, 
Iheir overall geometry is naturally subject to greater tolerances than are known 
trom rotationally symmetrical turned metal parls. To facilitate adjustment ofthe 
lamps In optical systems however, and even allow it to be omitted where require
ments are not so exacting, the position of the arc relative to a reference base 
(usually the cathode base) in terms of distance and excentriclty is subject to very 
close tolerances ol usually ±0.5 lo 1 mm. Aft other dimensions may have tole
rances of several millimeters. This must be allowed for in the design of appliances 
and idn'ip housings. 

In some types of lamp the diameter of ihe base pin.is also closely toferanced if it is 
to be used to make the electrical connection. A closft fitting tolerance provides for 
a large area of conti-icL 

9 
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Photometric 
characteristics 
Luminous flux and luminous 
efficacy 

At typical average wattage levels, aboul 80% ofthe electrical energy put into XBO 
lamps is converted into radiaiion. The rest is lost through heat conduction and 
convection. Only about 60% of Ihe energy used is radifiied by Ihe electric arc, and 
mosl ol this Is In the invisible near infrared region. The remaining 20% ol the 
radiation onginaies from the electrodes (chiefly the anode) and from the bulb, 
which does reach a temperature of about 700 "C. 

Referred to visible light, the luminous efficacy of the above example is about 
30 Im/W and (s thus comparable with maximum-load short-life lungsien-halogen 
lamps. The lower the wattage of an XBO lamp, or more correctly tho kwer the 
lamp voltage, ihe worse is the luminous efficacy and vice versa. It ranges from 
only 15 Im/W to 50 Im/W. Lamps with a shorter electrode gap also generally have 
a lower luminous eliicacy 

If the electric current applied to a given lamp is increased, the luminous fiux 
Increases approxin^iely proportionately to the lamp current to the power ol 1.5. 
This Improvement in elficiency results from the simultaneous increase in lamp volt
age which produces a higher wattage, higher temperature and higher pressure. 

Brilliance For most appiicailons, probably the mosl important characteristic of XBO lamps is 
Iheir brilliance. Because in these direct current lamps ihe arc is geometrically 
highly compressed a short distance in front of the cathode iter which the shape of 
the cathode, its heal balance and the electromsgnctodynamic forces in the arc 
field are responsible), a marked area of maximum brilliance occurs there; this 
drops ofl rapidly towards the anode (see Fig. 7). 
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In the vertical burning position, brilliance distribution in the arc is strictly rotalipn-
ally symmetrical. In horizonlal operalion, the arc is deflected slightly upwards by 
the lift il IS given in the cooler surrounding xenon gas. The amount of deflection is 
proportional lo the electrode gap and inversely proporlionai to the current 

In order to rate the brilliance of a given lamp m figures, an average brilliance is 
defined (see Fig, 8). 
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The rules for measuring this are as follow: A small area about 0.02 mm wido 
over the entire length oi Ihe arc along the lamp axis is masked out and its average 
brilliance determined. This defines the axial brilliance. Tho measured area (the 
gap) is (hen moved to both sides of Ihc axis until a value half that of the axial bril
liance is measured. This is the average brilliance of the arc. The luminous area is 
obtained from the arc length and the fall In'axial brilliance to half its value. 

Typical XBO lamps achieve average brilliance values about half that of Ihe surface 
ol the sun. Sophisticated lamps for special applications with a parlioularly small 
electrode gap can exceed the sun's brilliance by a factor of 3 or 4. 

The lable in Fig. 9 compares the brilliance ol some natural and artificial light 
sources. 
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Besides brilliance, an imporiant factor in the design and dimensioning of optical 
systems for XBO lamps is Ihe spatial distribution of luminous Intensity around 
the lamp. 

Because ol the rotational symmetry of arc and lamp, the distribution of luminous 
intensify is also practically the same in all planes through the axis ol the lamp (see 
Fig. TO). This also applies where lamps are operated horizontally; although the arc 
is deflected to a greater or lesser extent from ihe lamp's axis of symmetry, most of 
the radiation originates in the region near the cathode, the root of the arc, and this 
is virtually unaffected by convective loroes. 
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spectrum and color 
properties 

Because ol cathode and anode geometry and iheir peqmeirical arrangement, 
in mosl lamps the distribution of luminous intensity fills a total solid angle of aboul 
10 steradlans almost evenly (full solid angle = 4 • TT = aboul 12). Hence tho luml-
nousintensity can be approximaiely derived from the luminous flux of a given 
lamp as follows: 

Luminous Intensitjjr (cd) = Luminous flux (Im) divided by Ian 

Conversely, the total luminous llux ol a lamp can easily be calculated from the 
measured luminous intensity. 

Besides ilieir high brilliance it is their spectral color properties that make XBO 
lamps attractive for a number of applications. 

In the visible region between 380 and 780 nm, the xenon lamp spectrum vory 
closely follows the spectral eun/e of a 6200 K black body radiator (see Fig. 11). 
It is thus pure white like the midday sun. 
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' / Spectral disuibution o l radiant intensity ot a lypmai XBO lamp and a 6?Q0 K OOcA body radiator 

About 6% ol the electric power consumed is emitted in the form of liV radiation 
below 380 nm. The spectrum ends at about 170 nm because it starts to be absorb
ed by standard quarlz glass. Synthetic Suprasll quarLiglass. which is especially 
low in Impurilies, allows utilization of the arc radiation down to about 155 nm, 
which decays more or less exponentially towards the shorter wavelengths. Lamps 
with doped or coated quartz glass are used for all applications m which UV radia
tion Is a nuisat̂ ce. These can effectively suppress (he region below aboul 240 nm, 
with the result that no ozone (O,) Is generated during operation tn air (and hence 
in OAyg«iii}- Tliti tiovclvpm«nt ol 'ozona-frae' lamps I'us abova all rnocii\\ subi,un-
tially reduced expenditure on ventilating cramped film projection booths. Fig, 12 
shows the spectral transmission ol UV by diflerent types of quartz glass. 

(JtrfMoM 

o f 1 / 
150 . 2 0 0 290 300 

WtHMtongtt in tim 

12 Spectral IrinxniKSion 
Oldillerent types o l 
quam gm$s in the UV 
region 

12 



OCT-12-00 THU 04:40 PH FAX NO. P. 16 

It is important to note that the reduction of UV radiation in ozone-lreo lamps by 
means of doped or coated quartz glass does not mean (hat these lamps do not 
generate UV radiaiion. The remaining UV radiation above 240 nm Is also detri
mental to health (see section on "Safety", page 41). 

With regard to the spectra of discharge lamps, the outstanding feature of XBO 
lamps is their continuity in the visible region; this is reflected in their color render
ing index of about 98. 

It is also worthy ot note that both color temperaiure and color rendering Index are 
virtually independent of special operating parameters. Lamp-specific differences 
in the color temperature of different versions are mainly caused by the varying 
proportion of electrode radiation: high-wattage lamps with large anodes usually 

. have a lower color temperature, resulting In a higher proportion of red In the spec-
tnjm. The fluctuation varies between about 6000 and 6500 K 

In particular, the color temperature is virtually independent of 

• lamp type 
e wattage 
• : lamp voltage 
• lamp current 
• dimming/boosting 
• age of the tamp. 

This stability of the color oharacteristics of xenon discharge lamps has made them 
Ihe light source of choice for all high-quality sunlight simulation systems. 

13 
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Electrical 
characteristics 
General 

XBO lamps arc operated with direct current. All attempts lo develop allernaling 
current lamps have failed because of shorl lamp life and high arc Instabilily. Tno 
reason for this is that X 6 0 lamps are high-current laimps, with currents approach
ing 30 amps even In the low-waiiage range of less tl ian 500 W. Such current 
levels require cathode (negative) and anode (positive) lo be highly specialized for 
their respective tasks: the cathode must deliver a powerful electron stream ar)d 
the anode niusi receive it̂  This definitive electrode layout also means that the bon-
scciuences ot incorrect polarity are disastrous; the lamp wil l sel l-deslmct within 
seconds, especially the cathode. 

Direct current is generally provided by rectifiers connected to Ihe ac mains. The 
parameters and characlerlstlcs of the operating equipment InHuenoe the behavior 
and particulariy the life of XBO lamps more slrorigly than for other lamp typos. 
A sound understanding of electric lamp behavior ts therefore essential for cbn-
slrucling such equ ipment 

Steady-state operation Leaving aside ignition and startup of XBO lamps tor the moment, their electrical 
characteristics can be described by a steady-slato oirrent-voliage characleristlc 

In the operating range, i.e. the region around Ihe rated current, this characteristic 
Is linear and can be described with the following equation: 

UL^Uo + t - R i 

where 
UL -Lampvoltage 
Uo t^BasevQliage 
IL = Lamp current 
RL = Static differential internal resistance 

The base voltage is a variable used to describe the virtually linear relationship 
beiwoon current and vollagc in the operating range. As Fig. 13 shows, Ihe charac
teristics rise slightly towards the higher currents The manufacturing tolerances lor 
a type of lamp are expressed as a plus-or-minus tolerance for the base voltage, 
typically ± 2 volts, During the course of each lamp's life, Ils lamp voltage will rise 
somewhat as a consequence of the cattiodo lip eroding slightly, causing the arc 
length to increase. This gives the upper tolerance line. 'This rise too is in the order 
of 2 volts. 

Most XBO lamps (except for some low-wattage lamps, see below) are oonslant-
current lamps, which means that they should be operated al a specific current 
The lamp voltage then adjusts itself in accordance with the individual characteris
tic. 
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A current control range around the rated current is also specified for mosl XBO 
lamps. This can be used to match the brightness of a lamp to Individual require
ments or to compensate for the slight loss of luminous flux during a lamp's life 
with more current and hence greater oulpuL 

The technical larnp dala also specifies a lower lamp current limit as well as the 
current control range. It is typically 30% to 50% bf the rated current It Is possible 
lo operate the lanip down to this limit without the arc breaking and the lamp going 
out. Details of Ihis can be found In the section on ..Operating parameters - Current 
control range" on page 26. 

XBO lamps in Ihe 150 W and 250 W wattage levels do not allow a current control 
range but must always be operated with the rated currenL Deviations downwards 
would lead to unaooepiable arc insiability, deviations upwards would speed up 
cathode loss and also cause a risk of explosion. 

Unlike all other xenon lamps, 75 Wand 100 WXBO lamps must be operated at 
oonslant wpttaga Because of their short electrode gap and the largo relative 
change during the lamp's life associaled with this, these lamps may only be oper
ated et Iheir rated wattage; if the wattage is exceeded there is a risk of explosion. 
Rectifiers must be suitably designed for this mode of operation. 

To ensure maximum stability ot lamp operation, the output characteristic of the 
rectifier should cut the lamp characteristic al an angle of about 90° If possible. 

Ignition When coid, XBO lamps are outstanding insulators. Applying the lamp supply volt
age of, say, 100 V (the open circuit rectifier voltage) has no effect To slart the lamp, 
special measures are needed to make the Insulating gas between the two electro
des conductive by ionizing it This is nonnally done by means of a high-voltage 
discharge or flash. A numbor of boundary conditions must be met for a flash of 
this type to become a stable, steady arc, including: 

- a sufficiently high peak voltage (ignition voltage) Trom the igniter 
~ sufficient electrical energy in Ihe Ignition spark 
- current flow in the rectifier starts sufficiently quickly 
- adequate open circuit voltage in the rectifier. 

If Ihe igniter peak voltage is noi sufficient lo bridge the electrode gap, there will be 
ne discharge. 

If the ignition voltage is sufficient to obtain a discharge but there is not sufficient 
energy In the ignition sparic, the spark goes out before the lamp oan come near 
to iti- sitfiicly-oialopperaling ranga and trie rpctifie-r cnn m;sinti'n tho ri'coharfle. 
What happens In practice is that the lamp flashes briefly. 

If the reciitier Is unable to provide the required current quickly enough after the 
discharge, the lamp again goes out; the only difference from the previous case is 
that its flash may have lasted very slightly longer 

To enable a smooth transition from s|3ark discharge lo stationary dc operalion, the 
rectifier must fulfil minimum requirements in respect of ils open circuit voltage. 
This is typically greater than the lamp voltage by a factor of 3 or 4. 

Due to practical design considerations, the ignition voltage is normally generated 
in Ihe form of a series of high-frequency pulses. If the pulses follow each other in 
rapid enough succession, at a Irequency of 300 Hz lor example, ignition ol the 
lamp is faciiliated by the faict that the conducting path between the electrodes 
generated by Ihe lirst discharge is maintained and extended by tho subsequent 
pulses. 

Once Ihe lamp has been ignited, the Igniter should be switched off. Though relati
vely small, the ignition spark energy can still damage the cathode over a long 
period of time. Opeiating limaa between 0.2 and 0.5 seconds are advisable for 
the igniter. 

IS 
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In principle, XBO lamps can be ignited with a single pulse. This method is favored 
more and more, firstly to reduce Ihe otherwise jarring ignition noise and secondly 
to minimize electromagnetic interference in sun^bijndmg elecironic equipment 
Single-pulse igniters require approximately 20% higher peak voltages because 
they lack the supporting effect of the pulse chain. 

The positive effect of the l^iition wire has already been discussed in the section 
on "Lamp design" (q.v page 9). 

startup In sieady-slate operation after a constant current has been established, XBO 
lamps have a gently rising, positive current-voltage characteristic. The parameters 
of ignition - production ol a discharge between the elecirodes - aro described 
in the previous section. Lamp behavior immediately after the ignition spark has 
produced a conducting, ionizing path is very complex. 

It the lamp is regarded as an ohmic resistor (which ot course it Is not), the resis
tance falls after the ignition discharge withfn a very shor i time from infinity to a few 
tenths d an ohm. i-fow It gets there, and that the lamp does not go out again after 
this dynamic and explosive process, depends on the characleristlosof the recurier. 

Figs, 14 and 15 show lypical inrush current curves lor the first 3 msec and 
30 msec after the Stan. 
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It is important both lor the path created by the ignition spark lo be led quickly 
enough with enough electrons to be kept alive, and for the still cold electrodes not 
to be damaged by excessive current levels. The following boundary condiiions 
must be fulfilled for reliable arc formation: 

1. Tl'.o rotcO iji'iip vjif j iK «(iLiit l-c: rc-wtico at Ic.riM 0 2 inAW m n liv2 (.ilccli.ngc. 

2. For a non-damaging start, ihe inrush curreni peak should not exceed iwice the 
rated current, and in no case should it exceed the maximum peak value soeci-
fied in the data sheet 



OCT-12-00 THU 04:42 PH FAX NO, P. 20 

3, During the startup phase the curreni must not (all lo below half the rated 
curreni, 

4. The total overcurrent energy (ampere-seconds) applied to the lamp in the lirst 
second must not be sut>stantlally more than 50% above Ihe rated value 
(i.e. rated curreni muiiiplied by time). 

The first requirement can normally only be achieved wilh an auxIKary ignilion 
capacitor connected in parallel with Ihe lamp. To fulfil the second requirement, a 
suitably dimensioned series resistance must be installed in series with if. The third 
requirement means that the rectifier must deliver enough current to maintain the 
arc within ihe discharge time of Ihe auxiliary ignition capacitor. Meeting the fourth 
requirement will protect the cathode. 

Current ripple A basic requirement for operating XBO lamps is direct current; in fact, direct cur
rent as supplied only by batteries. Direct current generated by rectillcalion betrays 
ils origins by a current ripple superimposed to a greater or lesser extent on Iho 
direct curreni. The quality of direct curreni Is specified as a percentage ol its resi
dual ripple. 

The term "residual ripple" must be more precisely defined. The "lamp curreni 
ripple pi" is a determining factor in the behavior of XBO famps and is defined as: 

, i—i- ln* ! , 
Imn 

10094 

where ima. and imm are the maximum and minimum current over time (see Fig. 16 
Overleaf). 

This ripple must be as low as is technically feasible and economically viable. 
The lower the ripple, the belter the long-term lamp behavior. Excessive ripple is Ihe 
dominani facior In reducing lamp life. The following maximum permitted values 
are specified: 

F% <10% for lamps jup to 3000 M 

Pi< 5% for lamps lover 3o |nw 

Fig. 31 on page 32 shows a cathode fissured after a long period of operalion with 
excessive current ripple. 

Lamp curreni ripple can be reduced by smoothing elements in the rectifier 
Chokes can be used lo a eerla<n oxieiit, but ri.-osi ol iho snioulhing dfucl muul be 
produced by high-capacitance capacitors. These capacitors arc subject to an 
ageing process during which they lose their capacitance. Monitoring and measur
ing current ripple is therefore an Important theme in irouble-free lamp operation. 

A technically sound way of measuring current ripple is to use a low-induction 
shunt (series resistor of a tenth of an ohm or less) in the lamp circuit The voltage 
drop at this shunt is analyzed wilh an oscilloscope and the ripple calculated using 
Ihe formula given above. 

It is important lo record Ihe actual curreni ripple. Measuring the voltage across the 
lamp or even Ihe open circuit vollage ol the rectifier can give completely false 
results, On the one hand XBO lamps act like reactive componenis with inductance 
and capacitance in the face ol the allernaling curreni component and on tho other 
hand the sleady-stnte characteristic (see page 14] is itself much flatter than with an 
ohmic resistance. The vollage ripple is therelore always markedly lovyer titan ihe 
current ripple. 

Users should also be warned again.̂ t determining the alternating current compo
nent ol Ihe direct curreni wilh an rms instrumeni. The diminishing effect on lamp 
behavior Is caused by tho actual current peaks on top of the direct current, not by 
the rms value of Iho alternating current component See Figs. 16 and 17 for clar'ifi-
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cation of the difference beiween rms value and Instantaneous peak value. A dlfler-
ence ol a facior ot 10 is not unusual in ripple cun/es occurring In practice. 

A better method is to estimate the ripple by means of Ihe light Using a fast enough 
photocell and an oscilloscope, it is possible to ascertain whether the ripple is in 
the correct order of magnitude by measuring (he light, without using a great deal 
ol equipment With a ripple of between 6 and 10% the light ripple Is aboul 50% 
higher, as the luminous flux is proportional to the lamp current to the power of 1.5. 

Increasing use of electronic rectifiers (i.e. electronic control gears ECG) has 
brought new problems. They generale a regulated direct current without using a 
heavy mains transformer by high-frequency chopping of the rectified mains cur
rent nt flhoi It ?0 kH? In this 5y?tom, the X0Q Ir.mp "nrna" nel only Iho rlrr.v rippln 
that passes through from the mains frequency but also a high-frequency ripple . 
originating from Ihe chopper High-frequency current ripples of aboul 50% have 
been ot>served in some types of reciifier. the "switched-mode power supply units". 
The extent to which these fast, very high bul also very short current peaks imiiair 
lamp behavior has not yet been sufficiently investigated. Care Is advisable how
ever, because ihe cathode has lo supply electrons even lor short current peaks. 

IB 
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Operating 
equipment 
Lamp housings 

XBO lamps are high-briillanco light sources which generate a not inconsiderable 
amount ol IfV radiaiion and are under high intemal pressure. For these three rea
sons, XBO lamps must only be operated in closed housings. 

Thesie housings are designed to suil the particular application, whether film pro
jection, spotlighting or solar simulation. They must alt have the following features 
however: 

Prelection from glare: lamp housings must be designed so that the arc cannot be 
viewed directly. The brilliance of the arc is so high that it can destroy the retina. 

Prelection from HV radiation: lamp housings must.be so designed that UV radia
tion emitted by the lamp cannot leave the housing unfiftered either directly or In 
the form of scatter This does noi of course aiiiply 4o tuminaires designed expressly 
for the utilization ol UV radiation. 

Protection from quartz glass splinters: lamp housings must be designed so that 
if the lamp bursts in operation no quartz glass splinters can escape. 

Sufficient space for fitting and removing lamps should be allowed to enable a 
lamp's safety cover lo be removed at the last moment before closing the lamp 
housing. 

Special attention should be paid to the meehanicai fixbig of lamps. They should 
be clamped In position at one end only tn order lo allow for expansion and distor
tion of the housing when it heats up as a result of operating the lamp,The other 
end must move freely. A soft yielding support is necessary for fairly large lamps 
operated in the horizonlal burning position. 

It Is uselul to provide suitable holes and viewing plates for observing the arc, 
especially for lamps operated horizontally, in which case a magnet has to be 
placed In the correct position to stabilize the aro. 

The aleelrical design must comply with curreni rules and safely requirements, 
A door contact (interlock) which completely interrupts the supply vollage on open
ing the lamp housing Is usefuL Allowance must be made for the high currents 
demanded by XBO lamps and the high voltages of 10-60 kV needed to ignite 
them. As the discharge arc can be slightly deflected by magnetic fields it is 
necessary to enstjrc that it is not affeded by any Inlerî erence fields from the electri
cal wiring and componenis. This also applies of course to remanent fields from 
the actual lamp housing. 

The highly concentrated output ol XBO lamps makes cooling esscntiat Suitably 
designed convection cooling will sometimes be adequate for large open lamp 
housings. Forced cooling Is usually essential (or dose-packed appliances and 
very compact lamps. See Ihe section on "Operating parameters: Cooling", page 
25, lor further details on cooling lamps. 

Additional external extraction of air from the housing is often advisable lo supple
ment the internal cooling. This is nocoscary lor non oiano-froo lamp- lo pro'irt'nl 
the operating personnel from being subjected to nuisance and hazard. 

Rectifiers As a Olie, XBO lamps are operated with rectiliers. Direct battery operation is also 
possible in principle, though there are problems with Ihe often low battery voltage 
and the ability to regulate the current 

The general requirements which rectifiers must meet to render them suitable for 
operating XBO lamps are described in the section on "Electrical characteristics" 
on page 14. 

Rectifiers are manufactured for both single-ptuso and multtphaieupovJlion. In 
the latter case ihe necessary smoothing of the lamp current Is less complicaied. 
Highly unbalanced three-phase networks can nevertheless give rise unnoticed to 
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increased current ripple. Warning equipmeni musl also be provided in order to 
prevent Ihe lamp Irom being operated wilh excessive residual ripple if orie phase 
fails. 

Because In cbnventibnal (j.e. non-electronic) rectifiers the open circuit vollage le
vel Is a considerable factor In the dost, booster drcuits are often used (see Fig. 16). 
The main current source is designed (or coniinuous operation.at iheraled watt
age buthas a open circuit vollage markedly lower than Ihe rriinimum requirement 
The higher voltage needed only at the moment ol ignition is suppliod.lrom an 
additional rectifier. For reasons connected with ihe dimensioning of electrical com
ponents, the booster open circuit voltage should be clearly greater than Ihe mini
mum required for standard rectifiers. 
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Electronic rectifiers (also known as electronic control gears ECG) arc increas
ingly being used, especially for mobile use. Their main advantages are much 
lower weight and simple electronic regulation of the lamp curreni or wollage. Pro
vided they comply with the general requirements for rectifiers ijsed to operate 
lamps, there is no objection to their use. However they often Introduce, new, as yet 
unknown and so also insufficiently studied operating parameters. This is not a . 
bad thing In itself, but il must be taken into account See the relevant description in 
the sedion on "Eleclrical characlerlstlcs - Current ripple" on page 17. 

Igniters XBO lamps require a high vollagc to ignite them. Details are given in the sedion 
on "Eiedncal charaderistica - Ignilion" on page 15. 

The most commonly used types of igniter are high-frequency superimposing ignit
ers. Fig. 19 shows a lypical circuit of comprising rectifier, superimposing Igniter 
and lamp. The high vollage is coupled Into Ihe lamp circuit tjy a tesia transformer, 
A component still important today for Ihese Igniters is a spark gap which operates 
03 a high -voltago r>.Milch. ll is •?ubji>cl lo a ccriain omount of wcnr duo to ils rtcrign, 
and must ihcrefore be either replaced or readjusted at regular inlen/als. ll the 
electrode gap in,the spark gap changes, both the level and the number of Ignilion 
pulses change iuo, usually Tor the worse. 
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IModem igniters are fully electronic and do not suffer wear. They are olien of the 
ono-pulse Ignition type and so particularly mild in their effcds on surrounding 
electronic equipment due to their reduced electromagnetic Interference radiation. 

All igniters should switch off automatically alter the lamp has been ignited^ in order 
not to damage the lamp. Minimum operating times should be about 0.2 
seconds, maximum operating times about 0.5 seconds. 

To minimize (high-frequency) high-voltage losses between igniler and lamp, the 
distance between these two units should be as small as possible, and never 
greater than 50 cm. 
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Operating 
parameters 
Burning position 

The first XBO lamps were designed and suited solely lor vertical operalion. Only in 
this burning position could an arc of sufficienl slabitity be achieved, A double 
reflector system consisting of an elliptical main reflector and a spherical auxiliary 
reflector were used for optimum utilization of the luminous llux. Not unlit 1970 were 
lamps successfully forced into the horizontal posiiion, albeit with a resulting reduc
tion In lamp life, which is still the case today for some lamps. This burning posiiion 
enabled the use of lighting systems with deep-dish elliptical reflectors such as 
were usual m the carbon arc era. which give.an approximately 30% increase In 
uliiizaiion factor. Rg, 20 shows schematic diagrams of Ihe two types of system. 
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From tho lunciional point of view the most favorable burning position lor XBO 
lamps is the vertical burning position, with Ihe anode at the top. In this conligura-
lion everything Is rotationally symmetrical. The electrons emitted by the cathode 
firstly take gas particles with them, and secondly the widening out of iho hot aro 
causes a gas jel in the diredion of the anode. With the anodo at the top, the con
vection forces exerted on the arc ad in the same diredion. The result is an aro thai 
burns extremely smoothly and Is stabilized by both eleciromagneiic and thermo
dynamic forces alike. 

If a lamp is mounted in the reverse position wilh ihe anode at the bottom, ihc gas 
jet and convection forces work against one anolherwith the result that Ihe arc fidg
ets and the tamp is unusable. 

Cleariy, any amount of inclination ol the lamp will Inevitably disturb the stabilizing 
symmetry. The greater the tUt the greaier the disiurbance. Tho permitted Ult lor 
lamps designed to be operated vertically is typically limited to ±30". 

In Ihe horizontal burning position, the convection force acta perpendicularly to 
the direction of flow of the hot xenon gas; tho gas is deflcdod upwards, holf drifts 
pasi Iho anode and unduiales aboul. This mode of operation was only made 
possible firstly by introducing magnetic arc stabilization and secondly by devel
oping lamps with very shorl electrode gaps, high currents and a new bulb 
geometry. 

The shorter the arc length for a given curreni, the more rigid is the arc and ihe less 
easily It can be deflecied for example by convedion. Altering the bulb geometry at 
Ihc same time from a narrow oval to a wide-bellied shape enables Ihe influence of 
the gas stream - wtiich sMI drifts upwards despite the rigid arc - on the quariz 
walls to be conirolled. 

The performance of XBO lamps operated horizontally is nevertheless alvrays 
worse Uian that of vertical lamps. The arc burns much less smoothly and the life of 
trie elecirodes is considerably reduced because of the off-center arc geometry 
which gives rise to wear on one side, 

After the vertical burning position, the horizontal has the next greatest numtxr of 
factors of symmetry. Deviations from the horizontal, especially lilting downwards, 
will result in markedly greater arc Instability (see Fig. 21). Tilling the lamp with the 
anode at ihe bollom Is the worsi position. In this case, the convedion forces ad 
increasingly againsl the xenon gas jet and the insiability of the arc worsens dra-
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matically. Where a fairly large degree of till downwards cannot be avoided, il is 
therefore necessary to consider turning the lamp round in Ihe optical system so 
that the cathode is at the bottom. Depending on the layout of Ihe optical system, 
this can sometimes result In a loss of usable light, but it also results in much better 
lamp behavior. 

Every lamp designed for horizontal operation can also be operated vertically to 
advantage. 

Magnet ic f ire stabi l izat ion As described in the previous section, when lamps are operated horizontally ther
mal convedion ads on ihe arc perpendicularly to Its direction of flow. Depending 
on the rigidity of Ihe arc it is defleded to a greater or lesser extent from the 
cathode-anode axis. 

This defledion can be compensated for to a great extent by exploiting the fact that 
the gas stream is coupled to the electron flow. Eledrons can be deflected by 
means of magnetic forces, so that a suitably installed magnetic field wilh a down
ward ading force component can almost completely eliminate the effect of con
vedion. 

The sixe or the magnetic field needed at the site ol the aro Is small and is only 
slightly greater than the magnetic field of the earth. In practice, this field can be 
generated with a small rod-shaped permanent magnet about 5 cm in length 
atlaohed across the lamp axis if possible diredly under the arc. Looking along the 
lamp from cathode lo anode ihe north pole must be on the right; otherwise the arc 
would be pushed upwards, II the magnet cannoi be mounted directly under the 
l&nrip due lo lack ol spare, it can nloo bo moved forwards or bacl"Arurdo rotative to 
the lamp axis. 

Mounting the magnet beneath the lamp has two advantages. Firstly it has been 
found thai 'pulling" the arc downwards gives more stable conditions than "push
ing" il downwards. Secondly, heating of tho magnet by the lamp can be better 
controlled. If the magnet reaches a temperature of about 600*C it can lose its 
magnetism. 

11 is essential to adjust the magnetic field to obtain correct compensation ol Ihe 
convedion force, lis strength can be varied by altering the distance beiween m^g-
nei and arc; Ihe nearer il is, the stronger the magnetic force. In some cases an 
active magnet - an iron core surrounded by a coil through which a current is pass
ed - is used. In these the field strength oan be changed very simply by adjusting 
ihe current. The most imporiant factor in adjustment however is the ability to 
observe the shape and position of the arc. 

A view of tho l'(ori.'')ntal f f-iiiliyri of Diu nro is the nio&l impo.'tj.'it A view trom 
abovu is also <jolvis,:ibie to bC' sure that Ihc- aro is not deflected across the a.xis by 
mistake because ol a distorted magnetic field, ll will generally be necessary to 
make suitable observation holes in ihe reflector and in the outer wall of the lamp 
housing. 
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2 i Magnetic arc 
stabiil2Slion 

Fig, 22 shows how the shape of tho arc changes when the magnetic held is 
adjusted. The aim is to make Ihe arc hit the front face of the anode centrally. 
Fig. 35 on page 38 shows a typically deformed anode with a nose-shaped growth 
such as can occur in long term operation without magnetic stabilization or with it 
incorrectly adjusted. 

Magnetic stabilization Is not requircd for some types of horizontal lamp with a stiff 
enough arc to ensure adequate lamp behavior throughout their life. Though tho 
behavior of these lamps too can be further improved with optimally adjusted mag
netic stabilization, in this case the principle thai no magnetic stabilization is better 
than poorly adjusted stabilization applies. 

Rotating lamps There are two main disadvantages of operating XBO lamps horizontally: firstly, Ihe 
electrodes are subjected to uneven load even with a rigid arc and excellent mag
netic stabilization, and secondly vaporized electrode malerlal is deposited in the 
bulb. 

Loading The eleclrodcc unoyenly moans incomplete utillration of Iho'-r polontinl life. 

Deposition in the bulb moans that tho tungsten vaporized Irom Ihe electrodes 
does not accumulate in the 'dark' region behind the anode as il does lo advant
age in vertical operalion, bul - beciuse of convedion - above the anode in the 
belly of the bulb There the dark accumulated maienal causes radiation to be 
absorbed (with consequent lessening of the light) and hence the quarlz glass lo 
be additionally heated. 

For these two reasons rt is recommended that these lamps be turned through 
ISO* hallway through ihcir lile. The electrode material is then used from a new 
place, the bulb blackens in a place that was hitherto clear, and overheating is pre
vented. 

Againsl this positive eKecl of turning the lamp is the lad that sometimes the arc 
burns much more unstably aftenwards. This is mainly due to Ihe fact that the arc 
root at Ihe cathode tip Is produced as before In the usual position where energy 
conditions j r s f^'irbrable, but this position is not tho best from the point of view of 
convedion. It usually takes a while for the arc to re-establish a st&ble root, and 
until this time the root of Ihe arc can jump about noticeably This period of instabil
ily can be reduced by operating the lamp at the current control range maximum, 
after which II will also burn stably at lower opftrating currents, 
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|n (he light of modern lamp technology the recommended turning operation must 
be considered more closely. Enormous advances in tungsien metallurgy have 
greatly improved the blackening behavior of present-day lamps compared with 
past ones. Severe bulb blackening normally does not occur until long past half
way through a lamp's life, which means itnat an important reason lor turning the 
lamp about its axis no longer exists. ' 

In recognition of this, Ihe following reoommendation is given: 

To avoid a period of increased arc instability, a lamp should notbe automatically 
turned halfway through its life but only when blackening is dearly evident in the 
upper part of the bulb. In hiany cases this will render turning the bulb halfway 
through its life unnecessary, 

The practice operated by many users of turning the lamp not once through 180 • 
but more frequently through a smaller angle such as 90° has met wilh success. 
This can sometimes prevent the poriod of arc instability that may result from turn
ing the lamp. However, there is certainly ho need to keep turning the lamp by a 
tiny amount alter every few hours of operation. 

Cooling Some types of XBO lamp manage without forced cooling, especially when they are 
operated in large, open lamp housings and a chimney effed is achieved through 
good design. In other types of lamp however the output is so highly concentrated 
that toroed cooling of the base conncotlon parts and sometimes also of the quariz 
glass bulb Is essenllal. 

(doling is done with air. The cooling air stream, generated wilh tans, should be as 
cylindrical as possible along the lamp axis. In horizontal theatre lamp housings 
in which the cathode end bl the lamp is inserted into the refledor, the cooling air Is 
normally blown from here towards the anode. Blowing is better than extraction 
because it Is very simple to create an airstream with a defined flow. In vertical 
lamps, cooling from the hot anode end at the top is better overall as the bulb is 
cooled by air that has already tieen prewarmed, so reducing possible turbulence 
in the lamp's interior 

The first criterion of adequate cooling is basa temperature. This must noi exceed 
230°C. The temperature is measured at the and of the base remote trom the lamp. 
Stick-on temperature sensors or thermally sensitive paint oan be used tor meas
urement The temperature limits must not be exceeded even in worst-case condi
tions such as high ambient temperature or contaminated filters in the cooling air 
stream. Sometimes a cooling air stream direded specifically at tho base is useful, 
especially for the anode ba.-̂ e which is particularly hot 

For those lamp types which require bulb cooling, the air speed at Iho lamp's 
equator 5 mm above the surface should be about 5-8 m/sec. This is measured 
with a commercially available anemometer. II Is not advisable lo measure (ho bulb 
temperature, firstly because at eOO-SOCC it is very high, and secondly because 
tho lamp housing must t>e opened with the lamp Irt to pcriorm the measurement, 
which is at least potenlially dangerous because of UV radiaiion and the risk of 
bursting. Blowing air on the bulb on one side only must be avoided because this 
generates additional stresses in the quartz glass and. unbalances the Inner con
vection symmetry, resulting in turbulence. The bonseqiiences of this would be an 
unstable arc and risk of bursting. 

Excessive cooling Is not good because it too can bring about increased arc 
Instability due to turbulence In the lamp bulb. If the lamp voltage with cooling falls 
by more than l volt compared wilh uncooled operation, this normally means that. 
cooling is excessive. 

Some types of lamp are supplied with special cooling air hinnels for the baocn. 
These are designed to direct part of the air stream into ihe Intrrior ot the base. 
Care is needed to rinouni the funnels corredly, as this depends on the direction of 
the cooling air siream. Both the direotion of the opening and the size of the two 
funnels must be carefully noted (see Fig. 23 on page 26). 
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In addition to the internal cooling cycle, an adequately dimensioned external 
extraction system for Ihe entire lamp housing has proved to t)e a good solution in 
many cases. Extraction of the air from the lamp housing into the open air is man
datory for non ozone-free lamps lo protect against ozone damage. Fig. 24 Is a 
schematic diagram depicting this arrangement 
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Current control range Oy far the majority of XBO lamps have a curreni control range. This is a range 
round about the rated current In which the lamps may be operated In order to 
adapt 10 the Individuol requirements of the application, More current mtiMisinota 
light but also usually shorter life as a result of greaier load on the electrodes. 

rhe best results in terms of lamp life are usually obtained by operating Ihc lamp 
initially ai slightly less than its rated current and (hen taking it to the maximum by 
the end of ilsperiod of use. The main purpose of ihe current control range is lo 
compensate for Ihe slight loss of light due lo blackening os tho lamp ages. It is noi 
advisable to operate lamps continuously at minimum current The expedcd 
Increase in lamp lite often docs not take place as the arc is constricted ai the 
cathode, makes a small area hotter and so offsets possible gains In lamp lite with 
increased blackening, if a lamp fs operated at minimum wallage because it is 
loo bright it Is usually advisable to use a lamp with the next lower waiiaga 

As a rule, it is also inadvisable lo operate lamps continuously al maximum cur
rant This always reduces lamp life compared with operation al the rated current. 
Where this type of operation cannot be avoided, users musl also check whether a 
lamp with the next higher wattage would be worihwhile. 

The current control range must not be confused with the lower limit value for the 
lamp curreni given in the data sheets. This only slates the minimum level lo which 
the current can be reduced for a brief period without Ihe lamp going out Lamps 
must not be operated coniinuously at such low currents, i.e. nt less than iho cur-
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rent control range minimum, othenvise severe eledrode damage and short lamp 
life will result It the operating current is too-low the arc discharge becomes 
strangled, the root of the arc at the cathode becomes extremely conslridcd, and 
very heavy local overheating and hence erosion of the cathode tip lake place. 

25 A/c root and are shopo at less man rated current, rated current and overcurront 

Fig, 25 is a schematic diagrarh showing the change in arc shape and arc root at 
the cathode at diflerent currents with the lamp operated vertically and horizontally. 

There is frequently a requirement, during intervals for example, to operate a lamp 
with a standby current in order to economize on power, to reduce healing of the 
equlpmenMo avoid sound Inlerferences during Ignition and to increase lamp life. 

Taking into account the above reasons, standby operation is basically useful pro
vided the Current is not reduced to below the current control range minimum. It is 
not advisable to operate a lamp at lower currents tielween the minimum current 
and Ihc lower limit for a fairly long lime, as in most cases negative effects on the 
elecirodes would more than offset any hoped for advantage. 

Operating duty cycle XBO lamps have their highest life expectancy if once switched on they are not 
switched off again. Every additional startup, especially Irom cold, shortens lamp 
life. This is because in cold ignition - and in this context this means everything 
more than 5 to 10 seconds after switching oH Ihe lamp ~ the high startup curreni 
needed lo set up an ignilion path must be handled by the calhodc in its cold state 
when Its emission capability is very limited. Tliis torture erodes the cathode tip 
(tungsten particles can be split ofl) ihus altering ils robust surface, and sudden 

r local overheating can cause depletion of Ihe doping material added to the iungs-
ton in the cathode to improve lis emission capability, Al an Impoverished cathode 
Ihe arc wanders resilessly to and fro searching for the place where emission 
condlHons arc best without ever finding It 

The average life specifications for high.,waltage XBO lamps refer to a burning 
time ol 90 minutes per switching operation, In accordance with typical operating 
times in modern Ihealrcs. II Intervals are short (less than 20-30 minutes) it is 
advisable to leave Ihe lamps burning, or to operate ihem In standby mode at the 
current control range minimum in cases where the lamp curreni can be adjusted. 
Sec the previous sedion for relevant informalion. Th'is type of operalion also has 
Ihe advantage that ihe greater arc instability in the first minutes of Ofieration of a 
Slill cold lamp does not occur, and that there Is no possiblliiy of ignilion pulse inter
ference in Ihe sound equipment 
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Lamp t>ehavior 

Lamp life 

The average life of XBO lamps means the operating period after which half (he 
lamps (rom a not loo small number of a given type no longer have to comply with 
the specified data. For the larnps under consideration this means that they are 
allowed lo show a reirfuclion In luminous flux of 30% after this lime. 

It is assumed that the lamps are operated with the correct equipmeni (rediller, 
igniler and lamp housing) and according to specification (current, burning posi
tion, swiiching cycle). 

The main factors that reduce lamp lite are: 
- overcurrent 
- undercurrent 
- high operating duty cyde 
- high inrush current 
- high curreni ripple 
- unfavorable burning position, lilt 
- incorred or inadequate magnetic arc stabilization 
- inadequate cooling. 

XBO lamps can normally be operated beyond the average hours burned, pro
vided (heir light output Is slill sufficient tor the application. They should however be 
replaced after exceeding this time by 25%. After this time, even if blackening is 
still at an acceptable level the quartz glass has usually recrystallized to such an ex
tent that there is a considerably increased risk of bursting. Recryslalllzatlon means 
that the structure of Ihc quartz glass changes from the glass phase into the crystal
line phase under the influence of the high bulb temperature and the temperature 
cycle. This initialiy causes the quartz glass to lose ils strength; at an advanced 
stage it also becomes opaque. 

This facior is becoming increasingly important as a result of the fad (hat lunda-
menial developments in tungsten metallurgy are suppressing blackening to an 
ever greater extent See also the next sedion. 

Blackening An important factor that normally limits the life of XBO lamps is blaokening of the 
lamp bulb. This is caused by tungsien gradually vaporizing from the eledrodes 
and being deposited on the "cooler" bulb. The vaporized tungsten is deposited in 
the place to which it is carried by the internal gas flow In verlicallamps this is 
usually (he dark region behind the anode, which means that bulb blackening has 
virtually no effed on the luminous flux emitted by (he lamp. The silualion is differ
ent in horizonlal tamps, where material vaporized from the eledrodes Is carried by 
the gas jei from cathode to anode and by the convection ourreni directly to Ihe 
upper part of the belly of the bulb. 

Blackening has the disadvantage that It reduces light and also Increases the 
amount by which the quartz glass heats up due to the absorption of radiation. 

Viiual percepUon 
oTblacKenlng 

2000 ' 3000 
Burning Uma (hours) 

Conve.-rtkxfal 
OSRAM electrada matarlBl 

28 Typliyj luminous Hux 
cunre as a function ot 
burning time uStng 
diilerent tungsten 
maror/a<s,- lor the anoac 

26 



OCT-12-00 THU 04:47 PH ^̂ ^ ^° ' 
P. 32 

As blackening increases, the spectral characteristics of the light also change 
slightly Thin layers ol tungsten nrvainly absorb UV radiaiion and the blue region ol 
the spectrum, so ihal ihe light from blackening lamps becomes increasingly more 
yellowish. 

As blackening originates from ihe eledrodes, their charaderisiics and condition 
aro crucially important Eledrode life, especially the life of Ihe anode, has been 
considerably improved by OSt^M In recent years by fundamental dcvelopmonls 
In metallurgy. Fig. 26 shows an exemple of what has been achieved. Ihe main key 
to this, besides Ihe composition and density of the malerlal. is control of the struc
ture of tungsten melal. The size, shapo and orientation of the microscopically 
small crystallites determine ihc macroscopic Ijettavior of an anode during ils lllo 
(see Fig. 27), A geometry that stays the same ensures little blackening. 

27 Oram structure ofthe 
( tungsten material near 
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Within the framework of a 30% drop In luminous flux by ihs end of average lamp 
life, it Is normal for the lamp bulb lo blacken initially very slowly and then more 
rapidly 

Sudden complete blackening of the bulb, sometimes accompanied by deep 
blue or light ydiow coatings, is a fault and indicates that air has penetrated the 
lamp. Another cause ol immediate blackening can be incorred polarity In ihis 
case the narrow cathode takes (he thermal load of the anode; wlihin seconds Its 
lip melts to a round shape (see Fig. 34 on page 35), the vaponziilion products arc 
o n the b'.ilb we\\\ a n d ihe l amp h."vs b o c o m o irreversibly unu tob lo . 

Tho speed at which normal blackening takes place depends on a large number of 
l.idors. The process Is accelerated by ihe following operating parameters; 

Overcurrent this makes Ihe anode and cathode hotter and causes ihem to 
vaporize more quickly. In severe cases the electrode surface may erode, causing 
heavy local overheating which further accelerates the blackening process. 

Undercurrent: this causes the arc to constrict at (he ca(hode tip, resuitiiig In local 
overheating of (he cathode surface and consequently increased vaporization. 

Residual lamp current ripple: the higher this Is, ihe more rapidly the cathode sur
face becomes fissured and the front face of the anode deformed. The arc then 
prefers to start at Ihe peaks and highest points, which become especially hot 
because of reduced heel conduction In the eleclrodc body in severe cases a lake 
of tungsien may even form. Excessive residual ripple is the main factor in fissuring 
of cl^.«^rf^(i^'R 
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Peak inrush currant: when (he lamp is Ignited the cathode, still Iri its cold slate 
and reiudant to emit eledrons, has to deliver thehigh inrush cunent Especially if 
this is above the permitted level (see section on "Oedrical characteristics -
Startup" on page 16), it only manages this by spattering and sudden local over
heating; 

Switching cycle: the more frequently the lamp is switched on and oft, the more 
frequently it must go through its startup cycle; see previous paragraph. 

Arc stability and flicker The discharge arc In XBO lamps Is mainly eledrode-slabilized. This means that Its 
position and shape are substantially determined by the posiiion and geometry 
of the anode and cathode. Added to this static mechanical fixing Is intrinsio stabili
zation by eleciromagneiic and dynamic gas forces. The electron stream produces 
a force acting in the diredion of its axis, and the thermodynamic forces ofthe 
hoi gas jei in the surrounding cooler xenon gas act in the same way Taken in their 
entirdy, these phenomena make XBO discharge lamps burn very stably and are 
the main reasons why they are used as light sources in projedion sys(ems. 

Nevertheless, (ho arc is not completely stationary. The tall of the arc in particular Is 
subjed to slight fluduations caused for example by gas turbulence In ihc lamp 
(see Fig. 28). Emission conditions at the cathodo tip can also change resulting in 
the root of the arc moving. 

28 Schliorsn photogiaph 
• o l the gas stream in a 

burning himp 

A definition or method of measurement is necessary to assess arc stability or 
instabilily. 

Two-chamtMr tMilitance method: 

An image Of the arc is projected through a lens onto iwo photodeteclors sepa
rated optically from each other by an opaque partition (see Fig. 29). The differential 
signal is analyzed electrically To start the measurement the dilfereniial signal 
is zeroed by adjusting the image through the two chambers; this means that each 
photodiode sees exactly half of the arc. divided along iis axis. If Ihe aro movo.<) at 
Ihe cathode tip or Its lail wanders during the measuring lime, a signal not equal to 
zero ia produced because one photocell chamber is receiving moro'light than 
the other. To determine arc Instability quantitatively, the maximum measured signal 
is related to the signal that occurs when a complete image of the arc Is projeded 
onto a single photodiode. This method enables highly reproducible determination 
of spatial arc siabiiity. ft has the advantage that luminous flux or brilliance fluctua
tions of cledrlcal origin - caused for example by curreni ripple from the reciifier -
do not affecl the result The lop dLigram in Fig. 30 shows Ihe actual course of arc 
dclleciions over lime, the tiottom diagram Ihe dVange in arc instability (within a 
fixed interval) during Ihe hours burned and a siatistleal evaluatton of the same. 

As well as this very expensive measuremenl procedurc, other less expensive 
methods have been documented, such as measuring the fluduation over time of 
the luminous intensity or of the hot spot (the area of maximum brilliance in front 
ol Ihe calhode). 
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All the methods however have Ihe flaw (ha( (he particular arc insiability being 
measured may not necessarily be oruoial lo Ihc application. Prodically all XBO 
lamps are used in optical systems (projectors or spotlights or light guides), and all 
optical Systems respond differently to the different components ot arc Inslabillly, 
irrespecdve of individual lamp adjustment. General statements can however only 
be made on the basis of a standard measuring method. 

To analyze the effeds of arc instability, cathodio and anodic inslabillly must be 
separated. Cathodic instability is present if the arc rool is not stationary at the 
calhode tip but wanders, jumps or changes its shape. This lype of insiability Is 
mainly determined by the condition of the caitiodc material and its surface. 
Anodic Instability is caused by the tail of (he arc fluttering; It is mainly a funcilon 
of gas flow and turbulence, bul is also affeded by the geometry of the front face of 
the anode. 
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Lamp-related arc instability is affected by the following ladors: 

Lamp current the higher the lamp current the more rigid and stable the arc, and 
the softer and larger the root of Ihe arc at (he cathode. The lower (he current, the 
more constricted the arc rool at the cathode; local overheating occurs, causing 
local partial depletion ot emitter malerlal and fissuring of Ihe surface. The result is 
thai the arc Jumps about resUeesly, trying to find the best emission conditions. 
Fig, 25 on page 27 shows arc shape as a function of lamp current 

Residual lamp current ripple: this is an effect over time. High residual ripple 
leads to fissunng ofthe cathode lip (see Fig. 31) and, if it continues, also to distor
tion of the anode surface. Excessive ripple values can be regarded as the rnost 
important cause of inadequate arc stability. 

3 ' Fissuiing of the 
Cithodetpasarasuit 
elexccsstramirront 
ilppio 

Inrush current: excessive inrush current peaks combined wlih frequent switching 
ofthe lamp erode the cathode tip, with consequent cathodic arc instability. 

Bulb cooling: excessive forced bulb cooling inaeascs the temperature gradient 
beiween arc and bulb watt resulting In greater radial gas flow and turbulence 
which mainly affect the tail of the arc. 

Start-up timetime: increased arc instability is observed shortly after igniting the 
lamp, when all the componenis except lor the arc are still d>ld. This is mainly 
caused by turbulence in the anodic region, but also In the cathodic region bdore 
the cathode has reached its operating temperature. This effect passes after a few 
minutes of burn-in lime. 

Burning pc»sttion: the optimum burning position lor arc stability is verilcal wHh the 
anode at the top. Arc instability increases with till (some lamps nave a level maxi
mum at about 45), Tilling the lamp further beyond the horizontal so that the anode 
is morc and more underneath increases aro Inslabillly dramatioally (see Rg. 21 on 
page 23]. 

Lamp life: even under optimum operating conditions, the cathodo and anode 
geometry and structure undergo changes that tead to a gradual increase in arc 
instability. 

In contrast to arc insiability which is determined by the lamp, flicker is defined as 
a sudden change in useful light over time, occurring In the applicatioa In theatre 
projection systems for example il would be instability ofthe light refleded from the 
theatre screen. As has been described above, different optical systems respond 
with greatly differing sensitivity to existing arc instability. Measures (aken by users 
can often magnify or reduce this application-related instability. We shall take a look 
at two examples: 

Defocussing: most optical systems for XBO lamps use the stable maximum bril
liance In front of the cathode. Light from the relatively unstable lail Of the arc 
usually contributes very |inlc to the useful luminous flux (see also Brilliance distri
bution In Ihe arc, fig. 7, poge 10). If however the optical system is delocussod so 
that the useful luminous llux also - or mainly - comes from the tail ot the arc, flicker 
may result This often occurs in theatre projection systems when there is a change 
of format (£00 Fig, 32). When changing from standard format to Cintimascbpo, or 
another large film gale, Ihe correct procedure is lo change (he mounting distance, . 
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i.e. the distance (rom refledor to picture gate. II instead Ihe easier option of only 
readjusting ihe lamp in the refledor is taken. It is slill possible lo illuminate the 
larger format adequately, but then areas of the arc remole from (he calhode form 
pan of Ihe useful luminous flux, resulting in increased flicker. 

Bum-In time: shortly after XBO lamps have been Ignited, they undergo a period 
of increased arc instability because ot Ihe as yet unstable thermal balance. This 
period p a ^ s In a few minutes. Ftickereffects can often be eliminated by allowing 
a short burn-in period before the adual period of use. 

Generation of ozone An electric discharge in xenon gas generates a spectrum ranging from about 
140 nm in Ihe UV regton to far into the Infrared region. If Ihe quartz glass bulb is 
transparent between at least 180 and 220 nm in the UV region, this radiaiion con-, 
verts a small proportion of the atmospheric oxygen (0^) into ozone (0,). Ozone is 
Itself a cotorlGss, odorless gas (what you can smell are the reaction products ol 
ozone es its attacks air-borne pollutants and nitrogen compounds); it is extremely 
aggressive and will damage your lungs if Inhaled at relailvefy high concentrations 
over a long period of time. 

Ozone emission can be suppressed by using quartz glass which absorbs radia
iion In the relevant UV region. The result is "ozone-free" lamps, which have the let
ters "OFR" added to Iheir lamp designation. The quartz glass used is either bulk 
doped or suitably coaled. See the UV radiaiion output in Fig, 33. 

Occasionally, even ozone-free lamps give off an "ozone scenl" shortly after igni
lion. This has two possible causes; the ozone is produced cither as a result ol.the 
(temporary) radiation of the spark gap used tor ignition, or trom the fact that when 
the quartz bulb is in Ihe cold state the absorption edge can shift and smell 
amounts of ozone-producing radiation can lo<3vc the bulb. Both effecis ceasc> 
once the lamp has started up and are cause of no significance. 
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Handling 
Mechanical installation 

XBO lamps are extremely robust They must withstand the mechanical stressiiiG 
exerted by their heavy electrodes, especially the anode vn îch can weigh up to 
400 g, and the high internal pressure of up to 30 bar, or even more in low-wattage 
lamps. Bul ihey arc still made of glass and need to be handled accordingly; in 
other words Ihey must be proteded against shock, impact and excessive force. 

Certain precautions must therefore be observed when handling them. 

All XBO lamps are supplied In a safely cover. This protects users from possible 
spontaneous or induced bursting ofthe lamp. There is enough energy stored in 
the lamp bulb to send quariz splinters flying several meters aoross a room. 

When the lamp is inslalled, its safety cover must not be removed until after it has 
been fitted in the lamp housing and shortly before the housing is closed, ft goes 
without saying that you should wear leather gauntlets and protective goggles or 
complete face protection covering the arteries and veins of your neck, such as a 
transparent plastic mask. 

If the design of the lamp housing does not permit the lamp to be filled together 
wilh lis safety cover, it snould be wrapped in strong cloth. 

In son^ types of lamp the safety cover ads a tool tor screwing the lamp Into its 
holder at the cathode end. 

Under no circumstances must foroe be exerted on the lamp during Installation. 
For example, screwing in the cathode base by holding and turning the lamp ai its 
anode base is grossly negligent. 

The lamp may only be clamped in position al one end, in order to allow lor expan
sion and distortion of ihe housing. Small (short) lamps can be left free and unsup
ported at the other end. Larger (longer) lamps must have a soft, flexible support, 
which calls (or a mechanical solution. It should support the lamp but allow unre-
strided expansion, including expansion perpendicular lo the lamp axis. 

Lamps may only be stored if suspended freely from their bases in their (open) 
safety covers. Leaving them to roll around unprotected on a desk or shelf can 
result in microcracks in the surface of the quarlz glass, and burst lamps later on. 

If the lamp is inadvertently operated Inside its safety cover, tho sleeve will melt 
within a few seconds and the tamp will be unusable. 

When removing lamps, the reverse procedure must be tollowed: lirst put the safety 
cover round (he lamp, then remove Ihe lamp. 

Electrical connection Similar precautions musl be observed for conned!ng XBO lamps electrically as for 
handling Ihem mechanically. 

Lamps without a cable connection often have their "ioojc" end conriccied lo tho 
supply unit wUh a gripping device, in these cases the gripping device must be fas
tened first and only Dien can the lamp be fixed in Ils permanent connedion, even 
If this is somewhat complicated. Othenwlse there isa risk of unintentionally exert
ing sirong bending forces on the lamp under which il may break. 

The lamp must be connected elodrically by means of the base components pro
vided lor this purpose, tor example the base pins or cables. Under no circum
stances musl the cable be cut and the power supply oorincdion passed through 
Ihe bass sleeve. This can result In an impermissible circuit and possible destruc
tion of (ho lamp. 

All eleclrical connecUons must lulfil the criteria tor high-current connections. Con
necting componenis must bo clean and offer the maximum contad area. In cases 
ol doubt, It is better lo recondition or preferably replace the contacts rather than 
risk lamp failure due to corroded and overheated contacts. In most cases good 
electrical contad is synonymous with good thermal contad lo dissipate the heal 
produced by Ihe lamp. Nickel or chrome-plated brass or bronze are tho main 
materials used; other metals such as aluminum are unsuitable. . 

Care must bo taken to ensure that the lamp is connected wiih correct polarity; the 
positive pole of the rectifier must be connected lo the baise marked *-)•', the nega-
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live pole to the base marked"-". Incorrect polarity results In lo(al lamp failure 
within a tew seconds; Ihe calhode 'uses over immediately as a resuU of being 
overloaded as the anode. 

34 Ball-shaped fusing 
oftheoalhodelh 
oonsequenee of 
brief tnootrect pobrityi 

The relevant insulation gaps musl be observed when installing the parts that con-
dud high voltage trom the Igniter to Ihe lamp (protection against flashover and 
capacitive F̂F losses against gnaund). 

Cleaning lamps XBO lamps may only bo held by Ihe base. If the quartz bulb or (he shafts should 
ever be inadverienily touched wilh bare fingers (which should never happen 
because unprotected lamps should only ever be handled with leather gloves), the 
fingerprints must be removed immediately A lint-lree cloth moistened with spirit is 
best lor this, after which the lamp should be rubbed dry, taking care not to scratch 
the quartz glass surface. Damage to the glass may cause the lamp to break 
during later operation. 

If fingerprints are not removed Ihey burn into the quartz glass surface whore they 
act as a seed for ever-expanding recryslallizatlon of the glass. This causes Ihe 
glass lo lose its strength and increases the risk of bursting. 

Trensport XBO lamps are supplied packed In printed cardboard boxes for shelf storage and 
in an outer transport packaging. Inside the transport packaging the shelf packag
ing is freely suspended and mechanically cushioned; in this condition lamps can 
be sent through the post without any problem. The cushioning is cleverly designed 
so that Ihe lamps cannot be damaged even by severe lianspoi l conOltions and 
mechanical vibration. 

Most lamps will break if transported In the shelf packaging only. Even Immersing 
the boxes in a sea of styropor chips Is no gurantee of success, 

XBO lamps withstand the vagaries of transport best if they are sent Individually in 
vertical position. Their resistance to sudden shock is about ten times greater along 
the lamp axis than perpendicularly to it 

If XBO lamp housings have to be transported, the lamps - especially high-waliage 
lamps - should bo removed and transported separately in their original packaging. 

storage XBO lami:^ can be stored indefinitely, as far as can be determined for a product 
only 35 years on the market The ambient condiltons must however be non-
aggr<«fiivo, tor ex&mpir, no !>ior.̂ ge tomperniures over SO'C, no condcnontion, 
and a non-corrosive atmusphtre. In those circunwianc(;stho rnalerial i:-fopcr!iC3 
ol quartz glass and tungsten ohange so slowly that no ageing effects are evident 
Where storage effects do occur they usually affcd external lamp parts such as 
the interiors of bases, the bases themselves and Ihe power leads. 

35 



OCT-12-00 THU 04:50 PH FAX NO. P. 39 

Disposal Burnt-out XBO lamps can cither be returned to Ihe manufacturer for appropriate 
disposal by methods consistent with modern recycling, if possible in the original 
transport packaging or in that of the replaoemeni lamp, or they can be destroyed 
by the user. 

To do (his, lamps musl be wrapped In strong, coarse cloth, observing all the pre
cautions given in ihe section on "Mechanical instatlaiton" on page 34, and broken 
with a hammer. The xenon gas that escapes is not poisonous and returns to the 
athnosphere from whore it came. The remains ot the lamp can be disposed of as 
rubbish and the elecirodes and rods (i.e. lungsten material) sent (or recycling. 
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Problems - trouble-shooting - tips 
Lamp does not ignite The following parameters are important (or Igniting XBO lamps: 

• Level of high voltage applied tiy the igniler 
• Number of ignition pulses per unit time 
• Energy contained in an ignition pulse 
• Level of rectifier open circuit vollage 

It the lamp ignites poorly or not al all the following checks should be carried out: 

>-Is the ignilion spark gap operating (auditory and visual check)? 
• Is the eledrode gapjn the spark gap correct? 
• Is (he high vollage ih the path from (he igni(er to (he lamp lost through partial 

discharge? 
^ Is the lead between Igniter and lamp as short as possible to prevent capacitive 

losses?" 
^ Does the auxiliary ignition capadtor sUII have its specified capadlance 

(ageing)? 
^ Is the series resistance in series with the auxiliary ignition capacitor corredly 

dimensioned? 
• Is the Ignition wire correctly attached? 
• Does the redlfier deliver the minimum supply voltage? 
^ Has the lamp reached the end of ils life? 
• Is a lamp fined? 
• Is the power lead interrupted? 

H icker RIckering of the usdul light may result from a faulty lamp, unsuitable operating 
equipment or impermissible operating mode. Please read the sedion on "Lamp 
behavior - Arc stability and (ticker" on page 30, 

If flicker effects are observed after installing a new lamp, the iollowing musl be 
checked; 

^ Has Ihe lamp burned in for long enough to obtain thermal stabilization, 
. (5-10 minutes)? 

> Is the lamp being operated al the corred rated ourreni? 
> If a nrvagnet is used to stabilize the aro, is it corredly set (visual check in two 

planes)? 
^ Is Ihe corred type of lamp for the lamp housing being used? 
>• Is the lamp correctly adjusted in the optical system (in the reflector)? 
>• Is the distance between reflector and pidure gale suitable for the film format? 

(seeFig.32. pagc33). 

If flicker effects are observed during the course of a lamp's life, the following must 
be checked: 

> Is the caihuJe tip li«>eurec) and have grOAihs du»weiopcid on Ihe anodo? 
• • I I yes; 
• • Does the cun-ent ripple comply wilh requirements? 
• • Is Ihe maximum Inrush current peak observed? 
• • Is the magnetic arc stabilization system (If specified and used) correctly 

setup? 
• • Is the lamp being operated in a permitted burning posiiion? 
• • Is the lamp being operated inside the permitted curreni control range? 
• • Is the lamp being too heavily or asymmetrically cooled? 

• Has the lamp Just been turned halfway through its lite? 
• • If yes: operate the lamp for 30 minutes to 2 hours at the permilied 

maximum cuirent to reform the cathode î oot 

• Is the lamp.correctly adjusted Iri the optical system (in the reflector)? 
• Is the distance between reflector and pIdure gate suitable for the film format? 

(see Fig. 32, page 33). 

37 



.OCT-12-00 THU 0 4 : 5 1 PH FAX NO. P. 41 

Short lamp life X50 lamps normally reach the end of their life when the luminous flux drops as a 
result of the lamp bulb blackening. If bulb blackening starts sooner than is allowed, 
see the sedion on "Blackening", page 28. Less frequently, a lamp ends its life due 
(0 flicker (see page 30) or non-ignitjon, An exploding tamp is rarer still. In all cases 
of short life (he clodricaldaia of the operating equipment and ihe operating condi
tions of Ihe lamp must be carefully checked before a new lamp Is fftted. 

Incorrect polarity XBO lamps are purely direct-current lamps. This means among other things that : 
(he cathode and anode are specifically designed tor their particular tasks. 
Because of this specialization, the lamps may not be ojserated with reversed polar
ity. If this should inadvertently occur, the calhode becomes fused ovor within a few 
seconds (see Fig. 34, page 35) and the emitter vaporizes, making the lamp unus
able. Lamps conneded with incorrect polarity usually go out by themselves after 
Ignition. 

Deformed elecirodes The ma(erial strudure and the shape of XBO lamp elecirodes are carefully suited 
to their respedive tasks. During the course of a lamp's life chahgiss varying Irom 
slight to dearly visible occur in the eledrode surfaces and geomdry, even if the 
lamp hais been corredly operated throughout 

Large changes are frequently a symptom of (aulis. either in the electrode material 
(extremely rare), in the mode of operation (rare) or in the electrical operating con
ditions (frequent). Experienced technicians can obtain important inforrrtallon 
about the causes of faults from the type and extent ot the changes. 

A spherical calhode tip (Fig, 34, page 36) is easy (o diagnose as incon'ed polarity. 

Fig, 31, page 32 shows a calhode tip fissured as a result of Increased current 
ripple. 

Fig. 35 shows the front face of an anode the grovyth on which was caused by a 
lop-sided arc in horizonlal operation (Incorrect iriagnelic stabilization). 

35 Noso-shaped growth 
on the front lace of an 
i-.-^f^' 

Burst lamp XBO lamps are made of quartz glass and have a high internal pressure (about 
30 bar in operation). However Ihey are very safe and burst lamps are rare. Usually 
a burst lamp Is preceded by damage to the lamp. 

Possible reasons for a burst lamp: 

• Lamp life exceeded by more ihan 25%; advancing rccrystallization weakens the 
mechanloal strength of the quartz glass. 

e Scratches on the outer skin of the quariz glass due to inappropriate handling 
(rolling around on a bench/shelO 

• Microscopic cracks caused by very dusty coollng.air. 
• Recrystattization on the surface of the quartz glass bulb caused by fingerprints 

which have noi been removed and so have burned In. 
• EAIX'SSIVO V;£iie!ge, yk^L-rcUl rent. The f i i y l i u r l ho wn i iogo i nu i i t ihu giouior iVi-j 

internal pressura 
e Blackening. This causes a large part of Ihe radialton from the tamp lo be ab-

sort)ed by the quartz, resutiing in a rise in temperature and pressure which can 
lead lo bursting. See page 26 ff for the causes of blackening. 
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Discoloration of base, 
cable and cable lugs 

XBO lamps produce an extremely high concentration of eledrical power, convert
ing up to 10,000 watts in the small space contained by a tamp bulb. Most of the 
eledrical power musl be dissipated as hieat by convection and radiaiion. Thermal 
blockages and excessive temperatures must be avoided. 

The base temperaiure is a good indicator of corred thermal balance in the lamp 
(see section on "Operating parameters - Cooling" on page 25). If tho upper limit 
of 230<t; is exceeded the bases discolor light yellow If ihc temperaiure is only 
exceeded a little, then straw yellow, yellow-orange, brown and blue. 

If lamps with bases like these arc found, the lamp's cooling system must first be 
checked. 

The eleclrical connections must then be checked. These sometimes Include the 
cables screwed into the bases. Loose screw contacts both give poor thermal con
tact resulting in insufficient thermal dissipation via the conneding cable, and also 
act as an additional heal source becauso of the Increased contact resistance 
due to faulty eledrical contact Arcing spots and then rampant overheating are the 
consequence. 

The adjustment ol the lamp in ils housing (Its projector) may also have lo be 
checked. If the optical componenis such as Ihe deep-dish reflector are focusing 
Ihc light on a base, this can also result In overheating. 

Rarely, the various eledrical connections inside Ihe base between the alodrode 
rod and the base arc responsible for overheating. 

The cause of a discolored base musl always be ascertained belore a new lamp is 
fitted. 

If the cable lugs of a lamp have turned blue or started to tarnish, the cause is 
always a loose eledrical conlact 

Not enough light During the course d an XBO lamp's life, the luminous flux is allowed to decrease 
by 30%. (This is (he definition ol lamp life for XBO lamps,) If the decrease is fairly 
severe or rapid, the following musl be checked: 

• Has the lamp noticeably blackened? 
• If yes: check the eledrical data of the rectifier and ihc igniter. 
• Has the lamp been operated at overcurrent (overload)? 

• Is the lamp being operated at Ihe corred current? 
• Has the electrode gap been noticeably reduced due to growth on the anode? 

• If yes, the lamp voltage is reduced and Ihe lamp Is consuming too little power. 
The reasons for the electrode growth must be elicited (sec "Flicker'', page 37). 

• Is the lamp bulb contaminated on the outside by a dirty atmosphere? 
• Is Ihe optical system (refledor, lenses) contaminated? 
• l8 (he optical adjuaimcnt ot the lamp corred? 

Uneven illumination This fault occurs in slide and film projection. Uneven illumination d Ihe screen 
(dark center or corners) is usually attributable to imperfect adjustment of Ihe lamp . 
in the optical system (the reflector) or to an Incorred mounting distance (distance 
between reftector and pidure gate). 

Occasionally a lamp blackened on one side In horizontal operalion is responsible: 
this is usually recognizable from the patchy illumination.'In Ihese oases Ihe lamp 
should have t)een tumed sooner through 180° (ses seaioh on "Operating para
meters - Rotating lamps", page 24). If blackening has occurred too soon the equip
meni settings and the operating parameters must be chocked (see "Blackening", 
page 28). 

Shrinking lamp In the past there have been one or two cases of lamps becoming shorter during 
operation in the vertical burning position. This remarkable phenomenon was allri-
buted 10 the effed of vary slight but coniinuous vibration from for example a 
powerful fan. which caused ihe attachment of the lamp shaft In Ihc lower bfiso lo 
loosen slightly and the lamp to slide little by iKtic into the base. This type ot shrink
ing lamp could be repaired. The lamp housing should also be checked for sbnor-. 
mally high vibration levels. 
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Continuous burning XBO lamps that do not go put even alter the power supply plug has been with
drawn are extremely rare. It is more frequent for tho average lamp lite lo be 
exceeded by considerable amounts. Care is recommended in all cases where 
25% of Ihe average lamp life is exceeded, as the possibility of bursting due to 
recrysiallization of the quarlz glass is significantly Increased. Lamp life rei»rds 
are not risk tree! 
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Safety 
Pressure 

Even when coid, XBO lamps have a high internal pressure (of aboul 8 bar), and 
this rises to about 30 bar in operation. This means (hat burst lamps cannot be 
ruled out 

XBO lamps must therctore always be handled in their safety cover. 

Whenever work is carried out on XBO lamps, leather gauntlets that effectively 
cover the arteries in the wrist, and safety goggles or belter proteciivc masks that 
protect the arteries in the neck, must be worn. 

Brilliance XBO lamps are nearly Ideal point sources of light The brilliance ot the aro can 
exceed that of the sun. 

If the arc is viewed diredly with the naked eye this can severely damage the retina. 

Housings must therefore be designed to prevent the discharge arc trom being 
vlevifed directly 

UV radiation Besides visible and infrared radiation, XBO lamps emit nearly 6% ot the power 
they consume in the UV region k»low 380 nm. 

This radiation is harmful to health and can burn the skin (erythema) and damage 
the eyes (e.g. conjundivitis). 

Unprotected use of XBO lamps is therefore not permitted. Lamp housings must be 
designed so that neither direct radiation trom the arc nor scattered radiation can 
emerge unnitered. 

In appliances such as solar simulation equipment designed to utilize the UV radia
tion, the owner is responsible for protecting the operating personnel from UV 
radiation - and also from glare, see above - by means of suitable measures spe
cific to the purpose. 

Generation of ozone A few types of XBO lamp generale ozone during operatio(^ (see sedion on "Lamp 
behavior - Ozone generation", page 33). These arc mainty types of lamp (hat are 
also used lor solar simulation. They can be recognized from the fad that the letters 
"OFR" are not induded in the lamp designation. 

With these types of lamp, damage to human health must be prevented by suitably 
exirading the air from the lamp housing and/or the operating room into the open 
air. Under no drcumstances may the current maximum workplace concentration 
values bo exceeded. 
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Index 
Absorplion 
A r extractor 
A r leakage 
Amount of ovcrcurieni 
Anemomeicr 
Anode 
Anode groorth 
Anihglarc^reeaulions 
Arc 10.11 
Arc ooltoeiion 
AiC ir,W,1liil(!v 
Aic luDi^r), 
Arc raoiaiion 
Arc stability 
AfCr.li'lUl|iA;!l('l1 
Aii.^.liiir^ Kiniimn f.M.'.'.L'ilm 
As.v.t.J'Wi.lli-rpllliJ 

12.24 
19.26.41 

29 
17 
25 

8.7,22,31.38 
24.37,38 

41 
, i y .?? ,?3 ,27 .30 

23 
?3,25,30,31 

s.e 
12.41 

22,30.37 
1i?.? i ,20,2) .37 

17,37 
?7.?H,31',.'^/J.40 

B 
Ba«e lemporaure 
Baliery operalion 
t;ii\rt:c rvpq 
PttfJCIf f ifCi-il 
Cricitihiiifs aJjusimeiit 
Brillianco 
Broken lamp 
S(>ibW:!L.iv;r'ii<J 
nu'ipcoiilir'') 
CtulUr.h.itiii 
Wulb (miipCfrflor« 
tiLirn tn l in i * 
t;ufniiiv)tw;,|,un 
Iki.'&l Uniu 

26,39 
17,19 

24.25,?»,29,39 
20 

26.26 
10,11,19,41 

35,38 
2-1.?'^.?e.39 

25,32 
. 6 

25 
32,3J 

4.22.32,37 
34,35,41 

c 
Cable connector 
Capillary seal 
Cathode 
Chol<e 
Cleaning ttic lamp 

34 
9 

6,7.29,30,31,38 
17 
35 

Ctoiirlinonnhftbuih 
O'liiiiiiiiiuw ,..... 
Coi.-t pfL"..^in' 
t;f •i.'ii r f f t v i '^' s 
Color i i ' i idLfiiQ 
r.i''l>v!f'i.'pJt"iT>]ra 
Ccfii.i:! ' i i3i.:r,ni 

_2aji2 
15.20,27 

.'J. .11 
12 
13 

Diii'.'iiWitir. toi.'.Tiii 

cjurr-i''.! i,:;t\tioTihivj" 
C.ur'-,'1! r.pj-.lc 1 ' , IHLJI' I , 2'). 
Cu'frani-voKagc cnafaoterisiic 

_ SJ2 

Ta. ?5, a? 

E 
Eiilctn^ity 
t lccir.ait riiai(\cioM',|ies 
IliiK,iri.-:i,l Mir iK 
dluclrt;Kit> iloSoriTi^Iton 
Eiecimde nao 
Eieotrode qoometiy 
eocirode material 
BilptiosI reflector 
Emission oonoiiions 
Exhaust lube 
Expansion 
Explosion 
Extraction 

10 
U . to.20 

8 
36 

8.10 
36 

7.28 
22 

27,30,32 

e 
7.19 

38 
19,28.41 

F 
Fan 
Fan cooling 
Fill pressure 
(flicker 
Foil seal 
Forced cooling 

19,25.40 
26.32 

9.41 
30,32,37 

7,8 
25,32 

G 
Graded seal 
Graded-seai glasses 

e ,7 .&9 
8.9 

1 
Igniter 
Ignition bmo 
Ignilion vohaoc 
Ignition wiio 
lllumlnariun 
Inlrared rajir.iiort 
Inrush currunl 
Intemal rcsieiango 
ionization 

1&20,37 
IS 

i . M f i . ? n 
15. a, 115.37 

•i\-S^ 
10,12 

IC>,<;8,30 
14 

15.20 

L 
Lampadjusimem 
Lamp bulb 
Lamp curreni 
Lamp housing 
lamg installelion 
Lamp life 
Lamp mount 
Lamp shaft 
Lump torntnq 
Lamp voliaoc 
LumiiWrtio eriT! 
Luminous efTieocy 
Luminous Nux 

2^32 
6.25,28,39 

14,15,17,26.32 
19,25,34.41 

34 
27,28,32,38,40 

34,39 
6,40 

24,25 
14.26,39 

11 
10 

10.12,28.39 
N 

Uiy|.ari'ii: fit!' . _ . , , '',',. 1'.', :}C) 
JWv(i^ l_ .111 
bislributio'ii oi luminous inlcnsriy" M 
Duping 6.7,13.33 

42 



OCT-12-00 THU 0 4 : 5 3 PH FAX NO. P. 46 
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35 
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& 12.13. 19.4) 

X 
Xenon 4,9,12 

Further reading The following OSIRAM publications and technical documents contain further 
Information: 

e Lighting Program Photo Oplics 
• Requirements for controlled power supply units for XBO short-arc xenon 

dc lamps 
• Requirements for igniters for XBO short-arc xenon lamps 
• Notes on designing lamp housings and tuminalnss for XBO short-arc xenon 

lamps 
• Various technical Information sheets on seleded topics 
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Begleitkarte Questionnaire 

xBoisfys 
HBO 

HMI 

XBF 

XQO 

FIche d'aeeompagnement 

Nr. 

Nr. 

Nr. 

Nr. 

Nr. 

Die Lampen sind mit grdQter Sorgfalt und unter Anwendung moderner PrOfungsverfahren 
hergestellt Sollten elch trotzdem Beanstandungen ergeben, bitten wir, dieee Begleitkarte 
auszufOilen und zueammen mit der beanetandeten Lampe in der Originalverpackung an 
Ihren Lieferanten zur Weitedeitung an uns einzusenden. 

The lampe are manufactured with the greatest care, applying modem testing proceduree. 
If, in epite of thie, there should be any complaint, please fill in the questionnaire and 
return It together with the rejected lamp In the original packing to your aupplier who 
will pass It on to ua. 

Les lampea eont fabriqudea avec le plus grand eoin et eulvant lee procid^a les plue 
modernes d'essai et de contrdle. Sl, malgrd toutes les precautions priaes, les lampea 
donnaient lieu & des reclamations, nous vous prierione de vouloir bien remplir ia presente 
ficha et de la retourner accompagnee de la lampe en question dans aon emballage d'origine 
k votre foumiaseur qui noua tranamettra le tout 

Genaua Anachrtft dea Lampenlwnutzera: 
Full address of lamp user: 
Adreaae exacte de t'expedlteur: 
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Auf welche Leistung/Strom wurde die Lampe eingestellt? Watt/A 

Wattage/Current at which lamp was set? Watte/Ampa 

- • - \ : ; : • ' • < : • % 

A quelle puieeance/Courant la lampe a-t-elle 6\.i rdgiee? Watt/amp. 

Wurde die oben angefohrte eingestellte Leistung beibehalten oder wurde die Leistung/der 

Lampenetrom gesteuert und In welehem Bereich? 

Was the above-mentioned eet wattage melntained, or waa the lamp regulated and within 

wliat range? 

La puissance r6giee Indiquee cl-deesus a-t-elle ete malntenue ou la lampe a-t-elle de 

noveau ete regiee et dana quelle zone? ...„ 

Brennstellung der l.ampe: aenkrecht/waagerecht/schrfig (Neigung In Grad °) 

Burning poaltlon of lamp: vertical/horizontal/oblique (Inclination In degrees " ) . 

Poaitlon de fonctionnement de la lampe: verticale/horizontale/inclinee (incllnalson en 

degree "0 

Brennzeit der Lampe: Insgesamt Stunden (geschatct/gemessen) 

Mittfere Brennzeit pro Einschaltung: 

Burning Ume of lamp: total houre (eatimated/measured) 

Mean burning timo per etart: „ 

Duree de service de la lampe: au total _ heurea (evalueea/mesureea) 

Duree moyenne de eervice par commutation: 

Beanatandet wird: 
Complalnta: 
Objetde la reclamation: 

Die Lampe wurde bezogen von Firma: 
The lamp was purchaaed from: 
La lampe a ete achetee chez: 
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Bedienungsanleitung fiii^ Qiiecksilberdampfhdchstdrucklampen HBO 
. IHBO-Lampen besltzen wghrend des Betriebes einen Druck von mehreren Atmospharen und 
erzeugen bei sehr hoher Leuchtdlchte Intensive UV-Strahlung. Deshalb: 

. Nie in die brennende Lampe sehen I 
Betrleb nur In geschlossenem GehSuse I 

Lampenkolben nicht mit blo6er Hand beruhren. Versehentlich entstandene BerOhrungsflecke 
sofort mit sauberem, nicht faserndem Tuch und Spirltus entfernen. 
ZulSssige Brennlage beachten I 
Senkrecht:So"ckel mit Typenbezelchnung unten. 
Genelgt: Gegebenenfalls Zundsonde nach unten. 
Bel Gleichstrombetrieb auf richtige Polung, bei Wechselstrpmbetrieb auf richtlgen AnschluO 
der Lampe, entsprechend der Brennspannungsgruppe b und Lz. achten. 
FQr die GewShrielstung gelten die Lieferbedingungen der OSRAM GmbH. Beriin - Munchen. 
Eine,Gewahr fiir die Lampe wird nur bei Verwendung der von der OSRAM GmbH zuge
lassenen Oder als geeignet erklarten Vorschalt- und ZOndgerSte ubernpmmen. Gegebenenfalls 
Lampe mit vollstandig ausgefijllter Begleitkarte einsenden. . 
AusfGhriiche Angaben Uber HBO-Lampen. Vorschaltgerate und Lampengehause bei Bedarf 
anfordem. 

Directions for Use of Super Pressure Merciiry Lamps HBO 
3 0 lamps have a pressure of several .atmospheres whilst In operation and with extremely 

nigh luminance emit an Intensive UV-radlation. 
Never look Into the lamp whilst It Is burning I 
Operate ttie lamp only in closed lamphousesl-

Dp not touch the quartz glass envelope with bare hands, inadvertently touched spots should 
be cleaned Immediately by using white spirit and a soft fibre-free cloth. 
Pay special attention to the permissible burning position I 
Vertical: Base with Imprint of lamp type should be down. 
Inclined: if possible ignition electrode should point downwards 
With direct current pay close attention to correct polarity; the lamp Is operated on altern
ating current, make certain that the lamp is connected with the right tap according to the 
operating voltage categories Li and L2. . . 
Warranty is based on the delivery conditions of OSRAM GmbH., Beriin-Munich. The lamp 
is guaranteed only when It Is operated. with ballasts and igniters approved or declared 
suitable by O S f ^ M GmbH. Complaints should be accompanied by the completed lamp card. 
Please send for detailed information concerning HBO lamps, ballasts and.lamphouses. 

Instructions de service pour les lampes HBO k vapeur de mercure a 
super haute pression 
Les lampes HBO pendant, leur fonctlorinement sont sous une pression de plusieurs atmos
pheres et produisent une luminance trds eievee ainsi qu'un rayonnement ultra-violet Intense. 
C'est pourquoi: 

ne Jamais regarder la lampe lors de son fonctionnernentl 
Mise en service uniquement dans son boitier fermel 

Ne pas toucher, le verre de. ia lampe d main nue. Cependant si par megarde cela est 
arrive, enlever Immediatement les tSches produites par le contact ^ i'aide d'un chiffon propre, 
non-fibreux, et de i'alcool d bruler. 
Bien respecter la position de fonctionnement admlsel 
Verticale: culot avec la reference en bas. 
Incline: sonde d'amorgage le cas echeant en bas. 
Sur courant continu veiller au branchement correct des poles; en fonctionnement sur cou-
^nt alternatif, veiller au branchement correct de la lampe suivant iegroupe de tension de 

ictlonnement Li ou L2. . . . ' 

OSRAM Gesellschaft mit beschrfinkter Haftung 
Beriin • MQnchen 584 1910972 



Seules les conditions de livraison OSRAM GmbH Beriin - Mbnchen sont valables pour 
I'appllcation de la garantie. Une garantie des lampes ne pourra etre assumes que sl les 
appareils- d'alimentation en courant employes observent et malntlennent les caracteristiques 
de service fixees par OSRAM GmbH. Le cas echeant renvoyer ia lampe avec ia carte 
d'aeeompagnement dQment remplie. 
Des rensejgnements detailies vous seront fournis sur demande, en cas de besoin, sur les 
lampes HBO, les appareils d'amorgage et les bottlers de lampes,. 

Instrucciones para el servicio de lamparas de Vapor de Mercurio a mdxima 
presidn HBO 
Las lemparaa HBO tienen durante su funeionamlento una'presibn de varias atmbsferas y pro-
ducen en una densidad lumlnosa muy elevada intenslvos rayos ultravloletas. Por este niotivo: 

I No mirar directamente en la Idmpara encendldal 
I Functlonamlento seio en luminarias cerradasl 

No tocar con la. mano desnuda la ampolla de la lempara. Manchas producldas por casua-
ildad en ia ampolla. se deben de quitar Inmediatamente con un pafto limpl.o que no des-
hllache y con alcohol. 
I Poner atencibn a la poslcien de encendido admisible I 
Vertical: Casquillo con la denominaclbn de tipo abajo. 
Inclinado: Dado el easo ia sonda de encendido hacia abajo. 
En funeionamlento con corriente alterna tomar en cuenta ia correeta conexibn de la lempara. 
segun ei grupo de la tensibn de encendido Li y L2; con corriente continua fijarse en ia 
polaridad correeta. ' , 
Para la garantia valen las eondieiones de entrega de OSRAM GmbH. Beriin - MQnchen. 
Adernds. sblo nos hacemos cargo de ia garantia. sl betas se usan con disposltlvos auxillares 
autorizados o declarados propios para ello. Dado el easo. enviar la Ibmpara eon la tarjeta 
adjunta. debidamente rellenada, 
Datos detallados sobre las lemparas HBO. dispositivos auxillares y luminarias pedirios. en 
case de que se neeesiteh. 

Istruzioni per I'uso delle lampade a vapori dl mercurio ad altlssima 
pressione HBO 
Le lampade HBO durante li funzlonamento henno una pressione di molte atmosfere. hanno 
un'eievatlssima lumlnanza ed emetton'o radlazioni ultraviolette di forte Intensite. Percib: 

Non guardare la lampada mentre funzlonal 
Faria funzlonare solo In apparecchi chiusll 

Non toccare il bulbo delta lampada a manI nude. Ellminare eventuali Improhte per incauto 
maneggiamento con un panno pulito. che non sl sfilaccl. e alcol. 
Osservare la poslzione dl funzlonamento prescritta I 
Se verticale: attacco recante I'lndlcazione del tipo, in basso. 
Se inclinato: eventuate elettrodo ausiliario ai di sotto, 
Nel case di funzlonamento con corrente continua badare, all'essata polarlzzatione; nel case 
dl funzlonamento con corrente alternata badare all'essatto collegamento della lampada con 
ia presa b o I.2 deH'alimentatore corrispondente al gruppo di terislone di funzlonamento 
delta lampada. 
Per ia garanzia valgono le condizioni generali di vehdita della OSRAM. - La garanzia e 
riconoseiuta solo per lampada funzlonanti con alimentatori e accendltori approvati o dichlarati 
adatti dalla OSRAM. Rendere ie lampade andate eventualmente fuori uso prematuramente 
con la relativa scheda dl funzlonamento, die accompagna ogni lampada. debitamen' 
compilata e firmata. 
Ulterlorl dati tecnici sulle lampade HBO e. i relativi alimentatori e apparecchi contenitort 
sono forniti a riehiesta. 



Begleitkarte Questionnaire Fiche d'aeeompagnement 

Nr.__ 

Nr._ 

Nr. 

Nr. 

Nr. 

~)le Lampen eind mit grbQter Sorgfalt und unter Anwendung moderner PrOfungsverfahren 
.lerigeatellt Sollten aich trotzdem Beanstandungen ergeben, bitten wir, diese Begleitkarte 
auezufOiien und zueammen mit der beanatandeten Lampe In der Originalverpackung an 
Ihren Lieferanten zur Weitedeitung an una einzusenden. 

The lamps are manufactured with the greatest care, applying modern testing procedures. 
If, in spite of this, there should be any complaint, please fill In the questionnaire and 
retum it together with the rejected lamp in the original packing to your aupplier who 
will pass It on to ua. 

Les lampea eont fabrlqueee avec le plus grand aoln et suivant lee precedes les plus 
modernes d'essai et de contrdle. Sl, malgrb toutes les precautiona priaes, les lampes 
donnaient lieu b dea redamatlona, nous vous prierione de vouloir bien remplir la preaente 
fiche et de la retourner accompagnee de la lampe en queation dana son emballage d'origine 
e votre fournisseur qui nous transmettra le tout 

Genaue Ansdirift des Lampenbenutzers: 
Full addreaa of lamp user: 
Adreaae exacte de rexpedlteur: 
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Auf welche Leietung/Strom wurde die Lampe eingeatellt? Watt/A 

Wattage/Current at which lamp was aet? Watte/Amps 

A quelle puiaaance/Courant la lampe a-t-elle ete regiee? Watt/amp. 

Wurde die oben angefohrte eingeetellte Leistung beibehalten oder wurde die Leietung/der 

Lampenetrom geeteuert und In welehem Bereich? 

Was the above-mentioned aet wattage maintained, or was the lamp regulated and within 

what range? 

La pulaeanca regiee Indiquee ci-deaeue a-t-elle ete malntenue ou la lampe a-t-elle de 

noveau ete regiee ot dana quelle zone? 

Brennstellung der Lampe: senkrecht/waagerecht/schrag (Neigung in Grad "} 

Burning poaltlon of lamp: vertical/horizontal/oblique (inclination in degrees <0 

Position de fonctionnement de la lampe: verticale/horizontale/Inclinee (Inelinalaon e 

degree ") 

Brennzeit der Lampe: Insgesamt Stunden (geachfitzt/gemessen) 

Mittlero Brennzeit pro Einschaltung: 

Burning time of lamp: total hours (eatimated/measured) 

Mean burning time per atari: 

Duree de service de la lampe: au total ...heurea (evaluees/meeurees) 

Duree moyenne de service par commutation: 

Beanatandet wird; 
Complalnta: 
Objet dels reclamation: 

Die Lamps wurde bezogen von Firma: 
The lamp was purchaaed from: 
La lampe a ete achetee chez: 
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