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November 22, 1994

 To Whom ]t May Concern:

OSRAM brand lamps (fluorescent, tungsten halogen, high pressure sodium, low preésure
sodium, metal halide, mercury, photo optic, incandescent, etc.), manufactured by
OSRAM, GMBH or OSRAM Sylvania Inc., are excmpted from the requirements of the
-OSHA Hazard Communications Standard (29 CTR 1910.1200) becausc they arc -
"articles," =
The law cxcmpts articles which it defincs as follows:
" 'Article' means a manufactured item other than a fluid or particle; which
is formed to a specific shape or design during manulacture; which has end
use (unction(s) depcndent in whole or in part upon its shapo or design
- . during end use; and which docs not relcase morc than.very small .
I -~ quantities, e.g., minutc or trace amounts of a hazardous chemical, and does
not pose a physical hazard or health risk to cmployees.”
Most states and local regulations also contain similar excmptiaons for such atticles.
. MSD's (Material Safety Data Shects) are, therefore, not required.
‘Thank you for your intercst in OSRAM Sylvania Inc. lighting products.

Your truly, _

Product Safety Cnginccring

FNLIMT.DOC

OSAAM SYLVANIA INC. PO. Bax 275 Waesllieid, IN 46074 Telophonc (317) 867-6000



Bediéhungéénlé"iiuhg'fﬁr Xenonlampeh XBO'

Bel ]eder Handhabung der Lampe bitte unbedlngt auch dle GeratebedIenungsanleltung
beachten! -

Lampe mit Schutzhﬂlle in das Geh#3use einsetzen. Auf zuldssige Brennlage der Lampe 1. Einsetzen der Lampe
achten. Beim Einsetzen und AnschlieBen durfen keine unzulassigen Kréfte auf die Lampe
.Ubertragen werden. Auf festen Sitz der Stromanschlisse ist zu achten. Alle flexiblen
Zuleitungen -missen zugentlastet sein.

Zum Abnehmen der Schutzhiille von der Lampe Schutzmaske aufsetzen und Handschuhe
mit Stulpen anziehen!

Falls der -Quarzkdrper der Lampe versehentlich berihrt wurde, soll dieser sofort mit
Alkohol und anschlieBend mit destilliertem Wasser gereinigt werden. Hierbei Schutzmaske
und Handschuhe tragen. Um Kratzer an der Oberflache des Quarzglaskérpers zu ver- .
meiden, zum Relnigen moglichst keinen Lappen, sondern saubere Watte oder Papiertuch . i

verwenden.

Beim Einbau der Lampen XBO 700 W/HS, XBO 700 W/HSC, XBO 1000 W/HS, XBO 1000 W/ XBO 700 W/HS, 700 W/HSC
HSC, XBO 1600 W/HS und XBO 1600 W/HSC muB darauf geachtet werden, daB die bei- © XBO 1000 W/HS, 1000 W/HSC
gefugte. Distanzscheibe Uber den kathodenseitigen Gewindestift geschoben wird. Die Ent- XBO 1600 W/HS, 1600 W/HSC

fernung der eng tolerierten Distanzscheibe (nach Erreichen der halben mittleren Lebens-
dauer) erlaubt 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
Schutzhiille als Werkzeug. Sie besitzt zu diesem Zweck 2 Aussparungen, in die 2 seitlich
am Kathodensockel befindliche Metallstifte eingreifen.

Nach dem Einsetzen der Lampe und AnschlieBen der Stromzufuhrungen prifen, ob in Achs-
richtung gentgend Spiel vorhanden ist. Um mechanische Krafteinwirkung auf die Lampe
zu vermeiden, muB sie sich bel Erwérmung im Betrieb ungehindert ausdehnen kénnen.

Vor-: der. ersten Inbetriebnahme einer Lampe solite die Polaritat der Anschlisse geprift * 2. Betrieb der Lampe
werden, um Falschpolung zu vermeiden. '

Das Gehiuse muB beim Zinden und waéhrend des Betriebes der Lampe geschlossen
bleiben. Sofern zur Lampe ein Hilfsspiegel verwendet wird, muB3 dieser sorgfaltig zum
Lichtbogen justiert werden (bitte Bedienungsanleitung zum Ger#t beachten). - c

Der Lampenstrom dieser Lampen kann innerhalb eines (in der folgenden Tabelle bezifferten)
Bereiches gesteuert werden, ohne daB sich dabel das Spektrum der Strahlung é&ndert.
Die in der Tabelle angegebenen Maximalwerte der Stromstédrken durfen nicht Uber-
schritten werden.

Bei Lampen, deren Betrieb forcierte Luftkihlung erfordert (vgl. Tabelle), ist darauf zu
achten, daf} die Kuhlluftgeschwindigkeit ausreichend hoch ist. In vielen Féllen ist deshalb
neben dem im Gerat eingebauten Gebl4dse noch eine zuséitzliche Entliftung durch einen
Exhaustor unbedingt erforderlich. Bei keiner Lampe - ob konvektionsgekihlt oder forclert
gekihlt - darf die Sockeltemperatur iiber 230° C liegen.

Der Auftrieb des Lichtbogens durch die konvektive Gasstrdmung innerhalb des Entladungs- XBO 150 W/S, 150 W/GS
gefaBes ist bei einer Reihe von Typen fur waagerechte Brennlage (siehe Tabelle) unbedlngt XBO 500 W/H, 2000 W/H
«durch ein geeignet dimensioniertes Magnetfeld zu kompensieren. XBO 3000W/H ~—"

Aus Griinden der Betriebssicherheit wird empfohlen, Lampen spétestens auszuwechseln XBO 1000 W/HTP, 2000 W/HTP -~
wenn die listenmaBige mittlere Lebensdauer um ca. 25 % (berschritten ist. XBO 3000 W/HTP, 4000 W/HTP
Hauptschalter 6ffnen. Das Gehause darf frohestens 10 Minuten nach Abschalten der 3. Ausschalten der Lampe

Lampe geoffnet werden. Bei forciert gekiihlten Lampen solite das Gebldse nach Ab-
schalten der Lampe mindestens noch 5 Minuten weiter arbeiten.

Hierzu bitte die Bedienungsanleitung zum Gerat beachten. 4, Wartung der Lampe
Bei allen Arbelten am gedffneten Lampenhaus zuerst Schutzhiille um die Lampe legen.
Hierbei Gesichts- und Handschutz tragen. Kontaktflachen der Lampe und der AnschluB-
teile regelmaBlg auf Sauberkeit prifen, gegebenenfalls reinigen. Auftretende Stromiber-
gangswiderstinde kénnen zum Verschmoren der Sockel und damit zum vorzeitigen Ausfall
der Lampe fluhren. ist im Gerat ein Hilfsspiegel vorhanden, soll 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) schwérzt, ist die Lampe waagerechte Brennlage
nach Erreichen der Hélfte der mittleren Lebensdauer um 180° zu drehen. Den Lampen
XBO 700 W/HS, XBO 700 W/HSC, XBO 1000 W/HS, XBO 1000 W/HSC, XBO 1600 W/HS
und XBO 1600 W/HSC liegt hierfar eine Distanzscheibe bei. Diese Distanzscheibe ist nach
der Halfte der mittleren Lebensdauer vom kathodenseitigen Gewindestift zu entfernen;
Wiedereinschrauben bringt die Lampe dann in eine um 180° gedrehte Lage.

Schutzhille um die abgekithite Lampe legen. Dabel sind die in Punkt 1 beschriebenen ' 5. Ausbau der Lampe
SchutzmaBnahmen zu beachten.
Ausgebrannte Lampen konnen entweder in Schutzhille und Originalverpackung an 6. Ausgebrannte Lampen

OSRAM GmbH Berlin + Minchen zurickgegeben oder wie folgt vernichtet werden: Lampe
ohne Schutzhiille in ein groBes, dickes Tuch (z. B. neues trockenes Scheuertuch) einwickeln,
auf elne harte Unterlage legen und mit einem Hammer zerschlagen. SchutzmaBnahmen
sind dabei zu beachten.

Mechanisch zerstorte Lampen gesondert - also nicht in der Schutzhille - verpacken. .

Fir die Gewahrleistung gelten die Lieferbedingungen der OSRAM GmbH Berlin + Minchen. 7. Gewdhrlelstung
Bitte beachten: Eine Gewdhr fir die Lampe kann nur bei Verwendung der von
OSRAM GmbH Berlin - Minchen zugelassenen oder als geeignet erklarten Gleichrichter
und Zundgerate ibernommen werden.

Zur einwandfreien Beurteilung der Gewahrleistungsanspriiche bitten wir, die beigefiigte
Begleitkarte vollstandig ausgefullt zusammen mit der beanstandeten Lampe an ihren
Lieferanten zur Weiterleitung an den Hersteller zuriickzusenden. Eine Gewshr fir XBO-
Lampen wird nicht ibernommen, wenn sie durch unsachgemaBe Behandlung, insbesondere
Nichtbeachtung dieser Bedienungsanleitung oder durch Beschadigung beim Transport
unbrauchbar werden.

O SR AM Gesellschaft mit beschrinkter Haftung 483 181 0576
Berlin + Miinchen




. Bel
Lampe . Mittlere Brennspannung | Betrlebsstrom Stel.?::::'-eld\ Zulassige LE;::::S: . w:’rg:::h:e’
ebensdauer (Mittelwert) (Nennwert) far stablies | Brennstellung 9 9
Brennen 1) | erforderlich - Magnetfeld .
| horiz. | vert. ) : erforderlich !
Kurzbezeichnung | Std. | std. _j v A A - - o i
XBO 75W/1../2| 400 | 400 I 14 5.4 — s 100 nein neln
XBO 150 W/1 — 1200 20 75 — 8 15 nein —
XBO 150 W/S% | 800 | 1000 20 7.5 — 8 15 p 15 Ja Ja
‘XBO 150 W/GS 1000 ' 1200 17,56 8,5 — s 15 p 15 nein Ja
XBO 250 W — 1200 14 18 —_ s 15 nein —_
XBO 450W./2 | — | 2000 18 25 17... 30 8 30 neln —
XBO 450 W/t i 800 | 800 18,5 25 17... 30 8 100 neln neln |
XBO 500 W/H 2000 | 2000 18 28 17.. 30 | s 30/p 30 Ja ja |
§gg ;’88 W?:gc 1500 | 1500 19 37 30.. 45 | e 20/p 20 ja nein
XBO 900 W — | 2000 20 45 30.. 53 e 30 neln —
X8 1000 Wﬁ?c 1500 | 1500 20 50 30.. 55 | s 20/p 20 ja neln
XBO 1000 W/HTP | 2000 | 2000 22 45 30.. 55 | s 30/p 30 nein? Ja
XBO 1600 W — | 2000 25 65 45... 15 e 30 neln —
a9 1600 W/HS | 1500 500 22 65 | 48..70 | s20/p 20 a nein |
XBO 2000 W/H | 2000'1 2000 - 29 70 | 50..85 | 830/p 30 neln ja
XBO 2000 W/HTP | 2000 | 2000 i 29 70 50.. 85 | s 30/p 30 neln?) Ja
XBO 2500 W — | 1500 30 83 60... 95 s 30 neln i —
XBO 2500 W/HS | 1200 | 1500 28 9 70..100 | s 30/p 20 Ja . nein |
XBO 3000 W/H 1200 | 1500 30 100 60..110 | s 30/p 30 || nein Ja i
XBO 3000 W/HTP | 1200 | 1500 30 100 | 60..110 | 530/p 30 | nein? Ja !
XBO 4000 W/HS | 800 | — 30 135 80..150 | 8 20/p 20 | Ja neln
XBO 4000 W/HTP | 900 | 1200 3 130 100..140 | & 20/p 20 i jaz Ja
| XBO 4200 W — | s00 30 140 60..160 | 815 | s — J

1) Bel Stromstarken unterhalb des Steuarberaichs Ist die Zindung nicht ausreichend sicher und die Bogens!abllitﬂll eingeschriinkt, bel Strom-
starken oberhalb des Steuerbereichs let dle Betriebssicherheit nicht mehr gewahrieistet.

) Um Kontakts_chwler‘,' | 2u vermelden, wird pfohlen, bel den Lampen in HTP-Ausfihrung dle Sockel forclert zu kohlen:
%) Anstelle forcierter LuftkDhlung kann bel senkrechter Brennstellung ein Kohlfldgel am Anodensockel treten.

Schalteklzze fiir XBO - Gleichstromlampen

Betrleb mit
Betrieb mit Gleichstrom
Z Betrieb mit Gleichstrom . und
o Glelchrichter | und Widerstand { Widerstand
oy Hoor—@— -L |
MO 3o — l+ F
L Ly zo——l | 1 * i
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B | l
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T : I 1 : I 1 Bild 2: Schaltung far XBO 75 W/1 mit Zindgerat
I l far Drelelektroden-Lampen.
Ph Mp Mp ~ -+
220 vV~ U
v Belsplele fiir
Bild 1: Prinzipschaltbild for XBO-Lampen mit oder ohne Brannstellungen
Zandelektrode.,
1 zulaesig
nicht zulassig
A = Strommesser Mp = Mittelpunktleiter
B = Sicherung 6 A trage Ph = Phasenleiter
Ci = Erdungskondensator R = Vorschaltwiderstand
2500 pF induktionsarm S = Schalter
Cz = Kopplungskondensator T = Drucktaste )
pF Induktionsarm UN = Netzspannung 220V ~

G = Glelchrichter Uy = Lampenversorgungs
K = Kurzzeltschalter V= span‘:meung gung

L = Lampe XBO Z = Zindgerat
L1 = Hochspannungsanschluf ZL = Zindleitung




Instructions for Use of Xenon Lamps XBO

When handling the lamp, please follow the instruction for operation of the equipment!

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 1000 W/
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 closefitting flat washer (after half the
average lamp life) will aliow 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 biower 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 burnin% 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 700 W/HS, XBO 700 W/HSC, XBO 1000 W/HS, XBO 1000 W/HSC, XBO 1600 W/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.

1. Installation of Lamp

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

2. Operation of Lamp

o e

XBO 150 W/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. Switching-off the Lamp

4. Maintenance of Lamp

horizontal burning position

5. Removal of Lamp

6. Burnt-out Lamps

7. Warranty

Printed in Germany



Average Operating Operating Cu:n;enr;tec?:rtrol Permisalble Forced air M:%nu::fdfz@
Lamp life voltage current stable burning cooling horlzontal
’ i (average value) | (rated value) - position required '
horlz. I veit. | operation 1) operation |
Ordering abbravlatlor:_ hrs. hre. v i amps | amps — i - -
XBO 75W/1./2! 400 | 400 14 5.4 — s 100 no no I
XBO 150 W/1 — 11200 20 7.5 — s 15 no —
XBO 150 W/S?» | 800 ') 1000 20 ; 7.5 — 8 15/p 15 yes yes
XBO 150 W/GS 1000 ; 1200 17,5 85 | — s 15/p 15 no yes
XBO 250 W — | 1200 14 18— s 15  no —
XBO 450 W.../2 — 2000 18 . 25 17.. 30 s 30 no —
XBO 450 W/1 800 | 800 18,5 25 17... 30 s 100 no no (
XBO 500 W/H 2000 | 2000 18 28 17... 30 s 30/p 30 yes yes
| XBo WHS | 1500 | 1500 19 37 30.. 45 | s 20/p 20 yes no
| XBO 900 W — | 2000 20 45 30.. 53 s 30 no —
| XBO 1000 W e | 1500 | 1500 | 2 50 30.. 55 | & 20/p 20 yes no
. XBO 1000 W/HTP | 2000 | 2000 i 22 45 30... 55 s 30/p 30 no? yes
l. XBO 1600 W b= 2000 ! 25 65 45... 75 s 30 no —
R e msc | 1500 | 1500 22 65 45..70 | 820/p 20 | yes no
. XBO 2000 W/H 2000 | 2000 29 ‘ 70 50... 85 s 30/p 30 no yes
: XBO 2000 W/HTB | 2000 | 2000 29 70 50... 85 s 20/p 30 no? yes
XBO 2500 W — | 1500 30 83 60... 95 s 30 no —
' XBO 2500 W/HS 1200 | 1500 28 90 70...100 8 30/p 20 yes no
| XBO 3000 W/H 1200 | 1500 30 100 60...110 & 30/p 30 no yes
XBO 3000 W/HTP | 1200 | 1500 30 100 60...110 s 30/p 30 no? yes
XBO 4000 W/HS 800 | — 30 135 80...150 s 20/p 20 yes . no
XBO 4000 W/HTP 900 | 1200 31 130 100...140 | s 20/p 20 yes ?) ' yes
| XBO 4200 W — | s00 30 140 60..160 | s 15 yes —

Currents below the current control rango'will résult in erratic lamp starting, and in a certain arc instability; with currents above the current
control range, rellable operation can no longer be warranted.

To avold contact resletances, it is recommended to apply forced cooling to the bases of HTP lamps.
At vertical operation, cooling fins on the anode base may be applied instead of forced cooling.

-
- .

IO

Wiring Diagram for XBO lamps (DC operation)

V4 Operation Operation on DC i Ssﬁratlon Snpeéaélon
o with rectifier with resistor I rectifier | with resistor ’
b— (A)— T !
+ /S .L
[© 3 |
L L =1 I+
Hzo———l | N
1 i G R
- y K:l: 3 | L
ZL B I
i s I s 220V Ac/DC
T 1 ' I I : I Fig. 2: XBO 75 W/1 with Ignition device for
| l 3-electrode lamps.
Ph Mp Mp 3 AC -+
220V AC Uy Examples for
Fig. 1: XBO lamps with or without ignition electrode, burning positions:
3 permissible
not permissible
A = Ammeter Mp = Neutral lead
B = Slow blow fuse 6 amps Ph = Phase lead
C1 = Grounding capacitor . = Series resistor
2500 pfd non-inductive = Switch
C2 = Coupling capacitor -- Push-button )
_p-fd non-inductive UNn = Mains voltage 220V AC
G = Rectifier Uv = Lamp supply voltage
K = Short-time switch = l niz n,:iz yic g 5o
L = Lamp XBO = 'gnition device p

Lx = High voltage terminal ZL = Ignition lead




Istruzioni per l'uso delle lampade allo xeno XBO

Per qualsiasi operazione sulla lampada, occorre in ogni caso osservare anche le istruzionl
per I'uso della lanternal

La lampada deve essere installata munita della sua custodia di protezione. Fare attenzione
alla posizione di funzionamento ammessa. Durante l'installazione e il collegamento non
deve essere trasmesso alla lampada alcuno sforzo anomalo.

Fare attenzione che i morsetti di alimentazione siano ben serrati. Tutti i conduttori flessibili
devono essere laschi.

Prima di togliere la custodia di protezione Indossare una maschera di protezione e guanti
spessi! : -

Se il bulbo della lampada dovesse inavvertitamente sporcarsi, pulirlo subito con alcole e
successivamente con acqua distillata. Anche in questo caso 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 attenzione che sulla spina filettata dal lato del catodo dell lampade XBO 700 W/HS,
XBO 700 W/HSC, XBO 1000 W/HS, XBO 1000 W/HSC, XBO 1600 W/HS e XBO 1600 W/
HSC sia montato I'apposito distanziatore.

Togliendo il distanziatore, costruito con ristrette tolleranze (operazione da eseguire quando
la lampada ha raggiunto la meta della vita media) la lampada si trovera ruotata di 180°
(v. punto 4). Per avvitare la lampada al portalampada dell'attacco negativo serve come
attrezzo 'a stessa custodia di protezione. Essa porta, per questo scopo, 2 incavi nel quali
sono inseriti | due spinotti laterali che si trovano sull'attacco negativo.

Dopo aver installato la lampada e averla collegata ai cavi di alimentazione, verificare se
c'e un gioco sufficiente in senso assiale. Per evitare che si verifichino sforzi meccanici
sulla lampada, occorre che essa possa dilatarsi liberamente durante il funzionamento.

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

La lanterna all’accensione della lampada e durante il funzionamento deve restare chlusa.

Se si Impiega uno specchio ausiliario, questo deve essere accuratamente registrato sull’arco
luminoso (osservare le istruzioni per |'uso degli apparecchi).

La corrente di queste lampade pud essere regolata entro un certo campo di valori (precisati
in tabella), senza che vari lo spettro della radiazione emessa. | valori massimi di corrente
indicati in tabella non devono essere assolutamente superati.

Per le lampade per cui & prescritta la ventilazione forzata (v. tabella), occorre controllare
che la velocita dell'aria di raffreddamento sia sufficiente. in molti casi infatti non é 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 i 230 °C.

Il sollevamento deli'arco dovuto alla corrente convettiva del gas all'interno del tubo di scarica
che si verifica in alcune lampade per funzionamento orizzontale (v. tabella) deve essere
assolutamente compensato con un magnete opportunamente dimensionato.

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

Aprire linterruttore principale. La lanterna non deve essere aperta prima che siano
trascorsi 10 minuti dallo spegnimento della lampada. Nel caso di ventilazione forzata, il
ventilatore deve essere lasciato in funzione per almeno 5 minuti dopo lo spegnimento.

Osservare anzitutto le istruzioni per 'uso della lanterna.

Per qualunque operazione a lanterna aperta, montare anzitutto la custodia di protezione sulla
lampada, dopo aver indossato maschera e guanti. Controllare periodicamente la pulizia delle
superfici di contatto della lampada e di tutti i collegamenti, eventualmente pulirti. L'aumento
di resistenza di contatto che si verifica se tali superfici non sono perfettamente pulite pud
portare all'incollatura degli attacchi e di conseguenza al prematuro disservizio della lampada.
Se I'apparecchio & munito di specchio ausiliario, questo, dopo le operazioni di manutenzione,
deve essere di nuovo aggiustato accuratamente sull'arco luminoso. Gli eventuali depositi
di polvere che si formano dopo molte ore di funzionamento devono essere rimossi con un
pennello di setola morbido.

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

Sulle lampade XBO 700 W/HS, XBO 700 W/HSC, XBO 1000 W/HS, XBO 1000 W/HSC,
XBO 1600 W/HS e XBO 1600 W/HSC & montato allo scopo un apposito distanziatore.
Questo distanziatore, montato sulla spina filettata dal lato del catodo, deve essere tolto
quando la lampada ha raggiunto la metad della vita media; riavvitando 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'imballo
originale, alla OSRAM GmbH Berlin - Munchen, 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 validita della garanzia valgono le condizioni della OSRAM GmbH Berlin - Miinchen.
Attenzione: la garanzia delle lampade pud essere riconosciuta solo se si impiegano
raddrizzatori e accenditori approvati o dichiarati idonei dalla OSRAM GmbH Berlin - Minchen.

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

1. Instailazione della lampada

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

2. Funzionamento della lampada

XBO 150 W/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. Disinserzione della lampada

4. Manutenzione della lampada

Funzionamento orizzontale

5. Smontaggio della lampada

6. Lampada esaurita

7. .Garanzia

Stampato in Germania

e



1) Con corrente al di -sotto del campo di regolezione I'accensione non & sufficientemente sicura e sl riduce la stabllita d'arco, con corrente

superiore al campo di regolazione non & plu assicurata la sicurezza di funzionamento.
2) Per evitare difficolta di contatto, consigliamo per le lampade del tipo HTP la ventilazione forzata degli attacchl.

Campo di : Necessita dl un
Lam;ada Vita media fu'l;‘ozr:::‘t;r::e::b fColrrente d: drlelgolazlonet fPc:sllzlono d: Nec:ltlasltla di ‘magnete per
unzionamento | delia corrente | funzionamento | ventllazione | . o o
(valore medio) | (valore medio) | per funziona- ammessa forzata

orlzz..l vert. : mento stablie ! orlzzontale :

Sigla ’ ho| b v A A - - — —__i

XBO 75W/1../2] 400 | 400 14 5.4 — s 100 no o |
XBO 150 W/t | — | 1200 20 7.5 — 8 15 no —
XBO 150 W/S» ' 800 | 1000 20 7,5 — 8 15/p 15 sl 8l
XBO 150 W/GS 1000 | 1200 17,5 8,5 — s 15/p 15 no si
XBO 250 W — 1200 14 18 — s 15 no —_
XBO 450 W../2 | — [ 2000 18 25 17.. 30 s 30 no —
XBO 450 W1 800 800 18,5 25 17... 30 s 100 no no
XBO 500 W/H i 2000 | 2000 18 28 ; 17.. 30 8 30/p 30 : si sl
;((gg ;gg wﬁﬁgc } 1500 | 1500 19 37 ! 30... 45 s 20/p 20 i si no
XBO 900 W — 2000 20 45 30... 53 s 30 no —
))égg 11888 \xﬁngc 1500 | 1500 20 50 30... 55 s 20/p 20 si no

XBO 1000 W/HTP | 2000 | 2000 ! 22 45 30... 55 s 30/p 30 no? sl I

XBO 1600 W - ; 2000 25 65 45.. 75 s 30 no — |

B 1o WS i 1500 1500 22 65 | 45..70 | s 20/p 20 s no

I XBO 2000 W/H | 2000 | 2000 29 70 50... 85 8 30/p 30 | no si |

‘ XBO 2000 W/HTP | 2000 | 2000 29 70 50... 85 s 30/p 30 no 2 ‘8l '

XBO 2500 W — 1500 30 83 60... 95 s 30 i no —_ I
XBO 2500 W/HS 1200 ' 1500 28 90 70...100 s 30/p 20 | si no
XBO 3000 W/H 1200 | 1500 30 100 60...110 s 30/p 30 no si
XBO 3000 W/HTP | 1200 | 1500 30 100 ! 60...110 s 30/p 30 . no % sl
XBO 4000 W/HS ‘800 — 30 135 ! 80..150 8 20/p 20 si no
XBO 4000 W/HTP 900 | 1200 31 130 100...140 s 20/p 20 : si?) si
XBO 4200 W — 500 30 140 60...160 p15 | st —

3) Al luogo di un reffreddamento forzato pud essere applicato un zoccolo all’anodo alta posizione di accensione verticale.

Schemi di inserzione per lampade XBO a corrente continua

da 2500 pF a bassa induzione
G = Raddrizzatore
K = Interruttore a tempo breve
L = Lampada XBO
Lt = Collegamento ad alta tensione

UN = Tenslone di rete 220 V alternata
Uv = Tensione di alimentazione

Z = Accenditore

ZL = Conduttore di accensione

8 15p 15

Funzi . Funzlo- Funziona-
unzionamento t t .
z Funilona- :ll corrente con- 2::‘1’;:_ ::?eoczn‘:l?\run
To r:azr::lrolz;:grs r:;:toiemn ! drizzatore [ @ con resistore
1A e —®
@ = 1.
L] ([tH20d "
10-——] G R
- y Korzos
ZL B
I s s
T l H I I I I I Fig. 2: Schema dl Inserzione per XBO 75 W/1 con
I accenditore per lampade a tre elettrodl.
Ph Mp Mp 3~ -+
220V ~ U +
v Posizione di k0,
- Fig. 1: Schema dl Inserzione per lampade XBO con o senza funzionamento 1 /
elettrodo ausilario. 0/
s
] emmessa /
non ammessga 7
A = Amperometro Mp = Neutro
B = Protezione da 6 A Ph = Fase
Ci1 = Condensatore di terra da 2500 pF R = Alimentatore resistivo
a bassa induzione S = Interruttore
C2 = Condensatore di accoppiamento T = Pulsante




Instructions de service pour les lampes XBO au xénon

Pour tout maniement de la lampe, ne pas oublier de respecter strictement les instructions de
service pour les apparells!

Placer la lampe munie de son enveloppe protectrice dans le boitier. Respecter la position
de fonctionnement admlasible de la lampe. Lors de la mise en place et du raccordement
de la lampe, veiller & ce qu'aucune force non admissible ne s'exerce sur la lampe. Veiller
& la bonne fixation des raccords de courant. Tous les conducteurs flexibles doivent étre
dépourvus de toute tension mécanique.

Pour enlever I'enveloppe protectrice de la lampe, mettre un masque protecteur et des gants
a revers!

Si, par mégarde, le corps de quartz de la lampe a été touché, celui-ci doit étre immédiate-
ment nettoyé avec de I'alcool, puis avec de |'eau distillée. Porter un masque protecteur et des
gants lors de cette opération. Pour éviter 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
1000 W/HSC, XBO 1600 W/HS et XBO 1600 W/HSC, veiller absolument a ce que le disque
d'écartement joint & chaque lampe soit bien repoussé au-dessus de la cheville filetée
du coté cathode. Le fait d'enlever ce disque d'écartement a tolérance étroite (aprés dé-
passement de la moitié de la durée de vie moyenne), permet de monter la lampe aprés
lui avoir fait subir une rotation de 180° (cf. section 4, Entretien de la Lampe). L’enveloppe
protectrice sert d'outil pour le vissage des lampes dans la douille cathodique. Cette
enveloppe est munie a cette fin de 2 encoches dans lesquelles pénétrent 2 broches métalli-
ques se trouvant sur le c6té du culot cathodique.

Aprés la mise en place de la lampe et le raccordement des amenées de courant, vérifier
s'il y a assez de jeu en direction de I'axe. Afin d'éviter qu'une force mécanique ne s'exerce
sur la lampe, cette derniére doit pouvoir se dilater librement lors de I'échauffement qui se
produit durant le fonctionnement.

Avant la premiére mise en service d'une lampe, vérifier la polarité des raccordements afin
d’éviter une fausse polarité.

Le boitier doit rester fermé au cours de I'amorgage et pendant le fonctionnement de la
lampe. Au cas ou on utilise un miroir auxiliaire avec la lampe, celui-ci doit étre soigneuse-
ment ajusté a l'arc électrique. (Priére de respecter les instructions de service de |'appareil).

Le courant de lampe de ces lampes peut étre réglé au sein d'une plage (évaluée dans le
tableau ci-dessous), sans que le spectre de la radiation ne soit modifié de ce fait. Les
intensités de courant maximum mentionnées dans ce tableau ne doivent pas étre dépassées.

Pour les lampes dont le fonctionnement nécessite un refroidissement forcé par air (cf.
tableau), il convient de veiller a ce que la vitesse de l'air froid soit suffisamment élevée.
C'est la raison pour laquelle, dans de nombreux cas, il est absolument nécessaire de prévoir,
en plus du ventilateur incorporé & l'appareil, une aération d'appoint assurée par un ex-
hausteur. Pour aucune des lampes, qu'elle doit refroidie par convection ou par force, la
température du culot ne doit dépasser 230° C.

Pour une série de types & position de fonctionnement horizontale (cf. tableau), il est ab-
solument nécessaire de compenser, au moyen d'un champ magnétique aux dimensions
adéquates, la.déviation de |'arc entrainée par le courant de gaz convectif, qui se produit
a l'intérieur du.récipient de décharge.

Pour des raisons de sécurité de fonctionnement, il est recommandé d'échanger les lampes
au plus tard aprés une durée de fonctionnement dépassant d'environ 25 %, la durée de vie
moyenne mentionnée dans nos listes.

Ouvrir l'interrupteur principal. Le boitier ne doit étre ouvert au plus tdt que 10 minutes
aprés déconnexion de la lampe. Dans le cas des lampes a refroidissement forcé, le venti-
lateur doit continuer & fonctionner 5 minutes au moins aprés déconnexion de la lampe.

Priére d'observer les instructions de service de 'appareil.

Pour tous les travaux effectués sur le boitier ouvert, mettre d'abord I'enveloppe protectrice
sur la lampe. Porter le masque protecteur et les gants. Contrdler réguliérement la propreté
des surfaces de contact de la lampe et de toutes les pieéces de raccordement, les nettoyer
le cas échéant. D'éventuelles résistances de transition de courant peuvent conduire a une
soudure du culot et de ce fait & une mise hors de fonctionnement prématurée de la lampe.
St l'appareil est muni d'un miroir auxiliaire, ajuster soigneusement ce dernier & l'arc, une
fois terminés les travaux d'entretien. Enlever, a I'aide d'un pinceau a poils trés doux, les
dépots de poussiere qui pourraient éventuellement se produire sur le récipient de décharge,
aprés plusieurs heures de service.

"Etant donné que la lampe au xénon a position horizontale noircit d'un cété (en haut), il est
nécessaire de tourner la lampe de 180°, une fois atteinte la moitié de la durée de vie
moyenne. Un disque d'écartement 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.
Aprés dépassement de la moitié de la durée de vie moyenne, il convient d'enlever ce
disque d'écartement de la cheville filetée du cété cathode; un nouveau vissage place alors
la lampe dans une position changée de 180°.

Placer I'enveloppe protectrice sur la lampe refroidie. Observer pour ce faire les mesures
de sécurité mentionnées sous le point 1.

Les lampes brilées peuvent étre soit renvoyées 8 OSRAM GmbH Berlin - Miinchen, munies
de leur enveloppe protectrice et placées dans I'emballage d’origine, soit détruites de la
fagon suivante: envelopper la iampe non munie de son enveloppe protectrice dans un grand
morceau d'étoffe épaisse (par exemple une serpilliere neuve et séche), la placer sur un
appui dur et la briser & l'aide d’'un marteau. Observer pour ce faire les mesures de sécurité.
Les lampes detruites de fagon mécanique doivent étre emballées séparément; ne pas les
placer dans I'enveloppe protectrice.

Seules les conditions de livraison OSRAM GmbH Berlin - Miinchen sont valables pour 'appli-
cation de la garantie.

Attention! Une garantie ne peut étre assurée pour la lampe qu'en cas d'utilisation de
redresseurs -ou de dispositifs d'amorgage admis et reconnus adéquats par OSRAM GmbH
Berlin - Munchen.

En vue de l'appréciation du bien-fondé de la réclamation, priére de remplir entiérement la
fiche d’'accompagnement ci-jointe et de la retourner, accompagnée de la lampe faisant
{objer Qe la réclamation, au fournisseur qui fera suivre au fabricant. Une garantie ne pourra
pas étre assurée pour les lampes XBO, si celles-ci sont devenues inutilisables a la suite
d'une manipulation inadéquate, et plus particulierement non conforme aux présentes instruc-
tions de service ou 4 la suite de détériorations survenues durant le transport.

1. Mise en place de la lampe

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

2. Fonctionnement de la lampe

XBO 150 W/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
~r

3. Mise hors de circuit de la lampe

4. Entretien de la lampe

position de fonctionnement
horizontale

5. Démontage de la lampe

6. Lampes brillées

1. Garantie

Imp. en Allemagne,
Rheinsberg, Berlin 10




Pour
Durée de vie fo::t':::':\ne::nt Courant de :LE%ZS:B::QL?L:? Positlon de | Refroldissement ;’::czz?\::,;ednet
Lampe moyenne (valeur service (valeur incandescence fonctlo‘nn’e:r.!ent forfé parl alr horlzontale
moyenne) nominale) stable 1) adr @ | champ magné-
horiz, l vert, | 4 tique nécessaire
I Référence o Heures | Heures | ___-_V T A A e - o -: T — T
XBO 75W/1../2 | 400 | 400 14 5.4 — 8100 : non | non
XBO 150 W/1 — | 1200 20 7.5 - s 15 non —
XBO 150 W/S9) 800 | 1000 20 1.5 — s 15/p 15 oul oul
XBO 150 W/GS | 1000 | 1200 17,5 8,5 - 8 15/p 15 non oul
XBO 250 W — | 1200 14 B 1 — | 815 . non’ —
XBO 450 W.../2 — | 2000 18 25 17... 30 830 | non R —
XBO 450 W/1 800 | 800 185 25 17.. 30 8100 | non 7 non
XBO 500 W/H 2000 | 2000 18 28 17..30 | 30/p 30 | oul . oui
| X8O 700 e Hec | 1500 | 1500 19 37 30.. 45 | s 20/p 20 oul  : non |
; XBO 900 W — | 2000 20 45 30... 53 s 30 i non l —
| §38 }% vv“:gc 1500 | 1500 20 50 30.. 55 | s 20/p 20 oul non
XBO 1000 W/HTP | 2000 | 2000 22 45 30.. 55 | s 30/p 30 non? . oul
XBO 1600 W — | 2000 25 65 45.. 15 s 30 non | —
B 1 /S | 1500 | 1500 2 65 4..70 | 220/p 20 i ou , pon
XBO 2000 W/H 2000 | 2000 29 70 50.. 85 | 8 30/p 30 | non i oul
XBO 2000 W/HTP | 2000 | 2000 29 70 50.. 85 | s 30/p 30 nond | oul
XBO 2500 W — | 1500 30 83 60.. 95 s 30 non —
XBO 2500 W/HS | 1200 | 1500 28 20 70..100 | s 30/p 20 oul ‘ non |
XBO 3000 W/H 1200 | 1500 30 100 60..110 | s 30/p 30 non  oui :
X8O 3000 W/HTP | 1200 | 1500 30 100 60..110 ' s 30/p 30 non? | oul }
XBO 4000 W/HS | 800 | — 30 135 80..150 | s 20/p 20 oul ‘ non |
XBO 4000 W/HTP | 900 | 1200 3 130 100..140 | s 20/p 20 | oui® .  oui ’
B XBO 4200 W — | s00 30 | 140 60..160 | s 15 oui - |

1) Pour des intensités de courant Inférieures & la plage de réglage, I'amorgage n'est pas assez sir et la stabilité de I'arc s'en trouve réduite;
pour des Intensités de courant supérleures & la plage de réglage, la sécurité de service n'est plus garantie.

7 Pour éviter les difficultés de contact, II est recommandé de procéder eu refroldissement forcé des culots des lampes de type HTP.

%) Au lieu d'un refroidissement & alr forcé, Il est possible pour le fonctlonnement en position verticale d‘utilisler sur le culdt de I'anode des
.allettes de refroldissement.

Schéma des connexions des lampes XBO pour courant continu

Service sur Service sur
Z Service avec courant continu courant continu
o redresseur avec résistance | avec résistance
+ < @ .
H® 30 p j
L LHzo-‘—-I * +
ro-—] G R
- i Kooooz { T T
2 B !
S S
T l I I I I I Fig. 2: Connexion de XBO 75 W/1 avec dispositif
l d'amorgage pour lampes & trols électrodes.
Ph Mp Mp 3~ -+
220V~ UV ’
Fig. 1: Schéma des connexions de princlpe des lampes XBO E:z::‘;l:: g:
avec ou sans électrode d'amorgage.
fonctlonnement
[ admissible

non admissible

A = Ampéremétre Ly = Raccordement
B = Fusible 6 A Inerte de haute tenslon
C1 = Condensateur de mise Mp = Conducteur médian
a la terre 2500 pF Ph = Conducteur de phase
c gfaldble '"d“‘:t::" R = Résistance additionnelle
2 c:unplgrg‘zmz% pl? S = Interrupteur
4 faible induction T = Bouton-poussoir
G = Redresseur UN = Tension du réseau 220V ~
K = Commutateur & temps Uv = Tension d'alimentation
court de la lampe
L = Lampe XBO Dispositif d’'amorgage

g

Circuit d'allumage




Instrucciones para el ,émplep de las lamparas de Xenon XBO

Al utilizar la ldmpara, es indispensable tener en cuenta las instrucciones de servicio de los
aparatos respectivos.

Montar la lampara en la linterna con la envoltura protectora. Tener en cuenta la posicién
de encendido admisible de la ldmpara. Al montar y conectar la lampara no se deben trans-
mitir a ésta fuerzas inadmisibles. Cuidese de que las connexiones a la red de corriente estén bien
sentadas. Todos los cables de alimentacidn flexibles no deben de estar en tension en el ajuste.

{Antes de separar de la |ldmpara la envoltura protectora, ponerse una mascara de proteccion
asi como unos guantes de cuero con guarnicionesl :
En el caso de que por descuido se haya tocado el cuerpo de cuarzo de la lAmpara antes
de ponerse en servicio, debe limpiarse éste con alcohol y por ultimo con agua destilada.
Para esta operacion se deben tener puestos, la mascara de proteccién asi como los
guantes de cuero. A ser posible, no utilizar trapos para la limpieza, sino guatas o pafiuelos
de papel limpios para evitar que la superficie del cuerpo de cuarzo de la lampara sea
 dafada por raspaduras.

Al montar las lamparas XBO 700 W/HS, XBO 700 W/HSC, XBO 1000 W/HS, XBO 1000 w/
HSC, XBO 1600 W/HS y XBO 1600 W/HSC se tiene que poner atencién que la arandela
distanciadora adjunta se deslice sobre la varilla roscada en el lado del catodo. La distan-
cia de la arandela distanciadora con tolerancias muy estrechas (después de llegar a la
mitad de la duracion promedia de vida) permite instalar la lampara girada a exacta-
mente 180°. (Véase parrafo 4, conservacion de la lampara). Al enroscar la lampara en el
portalémparas del lado catédico, la envoltura protectora se puede usar como una herra-
mienta. Para este fin estd provista de 2 escotaduras, en la cual encajan dos clavijas de
metal situadas lateralmente en el casquillo del catodo.

Después de haber colocado y conectado la lampara con los cables de alimentacién de
corriente, comprobar si hay suficiente juego en la direccién del eje. Para evitar Influencias
de fuerzas mecanicas sobre la lampara, ésta debe de poder dilatarse sin impedimentos al
calentarse durante el servicio.

Previamente a la primera puesta en servicio de una ldmpara se debe de revisar 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, éste debe de ajustarse cuidadosamente al
arco voltaico (véase 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 tabla), sin que cambie la posicion espectral de la radiacién. Los
valores maximos de intensidad de corriente indicados en la tabla no deben de sobrepasarse.

En ldmparas donde hace falta para el funcionamiento una refrigeracion de aire forzado
(compérese tabla), se debe considerar que la velocidad del aire de refrigeracion sea
suficientemente alta. Por eso, en muchos casos es necesario una ventilacién adicional por
medio de un exhaustor, ademas del ventilador instalado en el aparato. En ninguna ldmpara
— de. refrigeracion convencional o forzada — debe de estar la temperatura del casquillo
sobre 230° C.

El empuje de! arco voltaico a causa de la corriente de gas convectiva dentro del depodsito
de descarga se debe de compensar para ciertos tipos de posicion de encendido horizontal
(véase tabla) por medio de un adecuado campo magnético dimensionado.

Por motivos de seguridad de servicio se recomienda cambiar las lamparas a més tardar
cuando la duracién de vida media indicada en las listas se haya sobrepasado aproximada-
mente en un 25 %,

Abrir el conmutador principal. No abrir la linterna antes de que hayan transcurrido
10 minutos después de haber desconectado la lampara. En lamparas con enfriamiento
forzado, el ventilador debe de seguir funcionando por lo menos 5 minutos desde la des-
conexion de la lampara.

Rogamos observar las instrucciones para el empleo del aparato respectivo.

Para todos los trabajos que se efectuen con Ia linterna abierta, colocar primero la envoltura
de proteccion alrededor de la lampara. Para elio deben de tenerse puestos los guantes y la
méscara de proteccion. Controlar regularmente la limpieza de las superficies de contacto
de la ldmpara asi como de los elementos de contacto y en caso necesario limpiar los
mismos. Resistencias de paso de corriente que puedan aparecer pueden conducir a un
chamuscado de los casquillos y con ello a un deterioro prematuro de la lampara. Cuando
exista un espejo auxiliar, éste debe ajustarse al arco cuidadosamente después de terminar
los trabajos de conservacion y mantenimiento de la lampara.

Si después de varias horas de servicio aparecieran deposiciones de polvo en el recipiente
de descarga, se deberdn de quitar con un pincel de pelo fino.

Ya que la lampara Xenon se ennegrece unilateralmente (parte superior) en posicién de
serviclo horizontal, se debe de dar la vuelta a 180° al llegar a la mitad de la duracién
promedia de vida de la lampara. En las lamparas XBO 700 W/HS, XBO 700 W/HSC, XBO
1000 W/HS, XBO 1000 W/HSC, XBO 1600 W/HS y XBO 1600 W/HSC hay adjunto una
arandela distanciadora. Esta arandela distanciadora se debe de quitar de la varilla roscada
del lado del catodo después de la mitad de la duracion promedia de vida. Al volver a
enroscarla la lampara se encuentra en una situacion girada a 180°.

Colocar alrededor de la ldmpara enfriada la envoltura de proteccion. Para ello obsérvense
las medidas de proteccion descritas mas arriba en el parrafo 1.

Las lamparas fundidas o quemadas se pueden o bien devolver a OSRAM GmbH Berlin -
Miinchen en la envoltura protectora y en su embalaje original o ser destruidas de la
siguiente manera: Envuélvase la lampara sin la envoltura protectora en un paio fuerte y
grueso (por ejemplo en trapo de limpieza nuevo y seco), colocarla en una superficie dura
y romperla a golpes con un martillo. Para ello obsérvense las medidas de seguridad arriba
indicadas bajo 2.

Lamparas destruidas mecanicamente se deben embalar por separado, es decir sin la
envoltura protectora.

Respecto a Ja garantia rigen las normas de entrega de la casa OSRAM GmbH Berlin -
Minchen. Péngase atencién, en que sélo concedemos una garantia para la' ldmpara, cuando
se utilicen rectificadores y dispositivos de encendido en los cuales sean respetados los
datos de servicio fijados por la casa OSRAM GmbH Berlin - Minchen.

Para la tramitacién correcta de las exigencias de garantia, rogamos que se llene comple-
tamente la ficha adjunta y se envie, juntamente con la lampara motivo de la reclamacion,
a su distribuidor, para que éste nos la reexpida. La garantia para las lamparas XBO no
tendrad efecto, si éstas hubiesen sido dafadas por trato Inadecuado y en especial por la
no ocbservacién de estas instrucciones de servicio o si durante el transporte fueran averiadas
de tal manera que quedaran inutilizables.

1. Instalacién de la lampara

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

2. Servicio de la lampara

XBO 150 W/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. Desconexién de la ldmpara

4. Conservacién de la lampara

Posicion de encendido horizontal

5. Desmontaje de la ldmpara

8. Lémparas fundidas quemadas

7. Garantia

Impreso en Alemanla



En posicion de|

Intensidad del
Duracién Tensién de Intensidad de cempo de Posiclon de Er{fr!amlento hox'al::::!calloes
Tipo de léampara media Ignicién (valor | serviclo (valor | variacién para servicio |,  forzado necesarlo un
medio) nominal) ignicién admisible | necesario ‘campo
horlz. | vert. estable 1) | ‘ magnético
Designaclén abreviada | Horas | Horas i ) v A A - | — | - |
XBO 75W/1./2| 400 | 400 | 14 5.4 — s 100 ‘ no [ no
XBO 150 W/1 — | 1200 20 7.5 — s 15 | no ‘ —
XBO 150 W/S?) | 800 | 1000 20 5 — s15/p 15 | sit | s
XBO 150 W/GS | 1000 | 1200 175 8,5 — s 15/p 15 | no 8i
XBO 250 W — | 1200 14 18 — s 15 i no i —
XBO 450 W.../2 — | 2000 18 25 17... 30 s 30 | no . -
XBO 450 W/1 800 | 800 18,5 25 17... 30 8 100 no \ no
XBO 500 W/H 2000 | 2000 18 28 17... 30 s 30/p 30 si | si
XBO TR WS | 1500 | 1500 19 37 30.. 45 | & 20/p 20 o | no
XBO 900 W — | 2000 20 45 30... 53 s 30 Y -
B o /e | 1500 | 1500 20 50 30.. 55 | & 20/p 20 o no
XBO 1000 W/HTP | 2000 | 2000 22 45 30... 55 s 30/p 30 no? : si
XBO 1600 W — | 2000 25 65 45.. 75 8 30 no . —
XBO 1600 W S | 1500 | 1500 22 65 45.. 70 | s 20/p 20 si no
XBO 2000 W/H 2000 | 2000 29 70 50... 85 8 30/p 30 no si
XBO 2000 W/HTP | 2000 | 2000 29 70 50... 85 8 30/p 30 no? si
XBO 2500 W — | 1500 30 83 60... 95 s 30 no ; —
, XBO. 2500 W/HS 1200 | 1500 28 20 70...100 s 30/p 20 8i | no
% XBO 3000 W/H 1200 | 1500 30 100 60...110 s 30/p 30 no si
. XBO 3000 W/HTP | 1200 | 1500 30 100 60...110 8 30/p 30 no? | si
! XBO 4000 W/HS 800 | — 30 135 80..150 : s 20/p 20 si no
XBO 4000 W/HTP -| 900 | 1200 31 130 100...140 s 20/p 20 8i? , si |
XBO 4200 W — 500 30 140 60...160 s 15 si I — :

1) Con Intensidades por debajo del campo de variaclén, la ignicién no serd lo euficientemente segura y la estabilidad del arco se reduce, con
Intensidades por encima de! campo de variacién no estd garantizada més la seguridad de servicio.

%) Para evitar dificultades de contacto, se recomienda en las lamparas con ejecucién HTP refrigerar los casquillos forzadamente.

) En posicién ‘de operacién vertical se pueden usar alas de refrigeracién en la base del anodo, en vez de enfrlamiento forzado de sire.

Esquema de conexiones para las lamparas XBO para corriente continua

Servicio con
4 Serviclo con corriente continua
%o rectificador y resistencla
— @
+ o : S l
3
=1 +
L1 lty20d
. 1 I t e R
- RoIos
fn
) S
r 171 IT
Ph Mp Mp 3~ -+
220V~ Uy

Fig. 1: Cuadro de conexiones pera lémperas XBO con
o sin electrodo de ignicién.

A = Amperimetro Mp = Conductor neutro
B = Fusible retardado de 6 A Pr = Conductor de fase
C1 = Condensador de puesta a tierra R = Resistencia intercalada
2500 pF S = Conmutador
C2 = Condensador de acoplo 2500 pF T = Pulsador
de poca induccién R
= Rectificador UN = Tensién de la red 220V ~
K = Conmutador automatico de Uv= ;i;er:;laérgsde alimentacién de las’
encendido i .
L = Lampara XBO = i (D:Isp:sltnvoddelenlcizdldo
L1 = Conexion de alta tension = onductor de ignicion

Servicio con
corriente
contlnua y
resistencia

Fig. 2: Conexién para las lamparas XBO 75 W/1 con
dispositivo de encendido para lamparas de tres

Ejemplos para
las distintas
posiciones de
encendldo

T admisible
no admisible

s15p 15

electrodos.
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Product Number: 69237

Order XBO 150 W/CR
Abbreviation: OFR

Product Information

Abbrev. With Packaging  yanq50WCROFR 18V 1/CS 1/5KU

Info.

Average Luminance 20000
(cd/cm?2)

Averuge Rated Lifc - 1200

Horizontal (hr)
Average Rated Life - Vertical 3000

(hr) )

Basc Annde SFcl2-4
Basc Cathode SFcX12-4
Class C (gas)

Color Rendering Index (CRI) 98
Color Tomperature/CCT {(K) 6000

Current (A) 8.5
Diameter d (mm) 20
Distance a (mm) 57
Family Brand Name XBO®
Hol Restart Yes
Lamp Finish Clear
Length 11 (mm) 150
Length L max. (nun) 150
Length [2 (mm) 127
Length 12 max. (mm) 127
Light Center Length - LCL 57
(rmm)

Luminous Area (mm) 0.5X 1.6
Luminous Flux (im) 2900

Luininous [ntensity (cd) 290
Maxirmum Base Temperature 230

C (FF)

Nominal Veltage (V) 17.50
Nominal Wallage (W) 150.00
Opcruting Position s15p15
Type of Current DC

Linig EA

Product Documents
Document
Engineering_Bullgtin - Guidelines for Contral Gear and lgniters -
d Xenon Short Arc Lamps ,
™ Engineering Bulletin - Technology and Applicatign - XBO Theatre
. Lamps . .

- I~fINOY XRIPSOyN I'iwOTUzMTQ=?~templarte: pcat_product_details_document&r3_malnr=-0000000000000692.10/12/00
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T Warnings - XBO Xenon Shott Arc Lamps Tf'
s - Image R 1
Base Image. (Anode) - SFeX Iy

. Aare Tmama AnAdo) - QF~ . .

Footnoles

* OFR=0Qzone Free

* s (Operating Position) = Vertical, base down

* p (Operating Position) = Horizontal

* Magnatic arc stabilization required.

4 Distance from end of basc to tip of electrode (cold).
* With vertical operating position: anode(+) on top.
¥ Measured at rated current.

* Design wattage.

¥ CR=Syitable for Crosfield color scanncr.

O privivus e C:p..'.‘l"_D

W A=IINOYXRIPSOYNTEWOTU2M T'Q=?~template - pcat_product_delails_document&r3_matar=0000000000000692 10/12/00
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Introduction

Historical overview

FX N0 R

The purpose ol this dacument i§-lo give as comp’lete'an ovCrview as possible ol .
all questions relating to the-use and operalion of XBO lamps. Il is therefore aimed
al all operalors and users of XBO lamps and at appilance designers, whelher

-of operaling equipment such as reclifiers and igniters or of lamp housings and
‘oplical syslems.

This brochure deals nal so much with the physical and pholomelric principles on
which the gengration of light in XBO lamps is based, or.the pholomelric character-
istics of the generated radiation, but rather with the practica! requircments which
must be met Lo operale the I3mps reliably and profitably, the problems which can
occur during operalion, and ways of solving these problems.

Although the remarks which follow relate mainly to the use ol XBO lamps in tilm
projeclion {their mosl imporlant application from the commercial paint of view),
much of what is said also holds (or olher applicalions such as solar simulation or
searchlighls. The brochure focuses on the high-warage XBO lamps rated at over
450 walls which are used in the dominanl applicalion; whercver {hese show
marked dillerences from lower-watlage XBO lamps this is always pointed out.

This publication is inlonded as a reference work-and {herefore has a delailed lable
ol contenls at the fronl and an Index at the back.

XBO lamps are shorl-arc discharge lamps based on a steady-slate high-current
are discharge In pure xenon gas, and were developed by OSRAM in the fiflics,
Their daminanl applicalion right from the slarl was as the light source in commer-
cial film projeclion, where they replaced carbon arc lamps almost overnight. XBO
lamps have been especially popular since aboul 1970 when lamps were sucoess-
lully designed which could be operated not only in a vertical burning pesition, as
prescribad until lhat time, bul also horizontally. This development made il pessible
to Increase (he bnghlncss of lhe thealre screen by about 309 with the same lamp
wallage.

Over Ihe pasl twenty years, reliabilily and lamp life have been constanlly improved
by continuous development ol lamp compenents and manufacturing procedures.
Today, a progduct range is available from 75 1o 10,000 W divided inlo many wall-
age levels and types.

‘1 In1984 OSnAM was awarded the coveloo OSCAR uy me Amem:an Academy of Mouan nc!ure
Acls ang Saiencas 107 doveiopiny and peviectng XBO lamps.”
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General X80 lamps bclong (o the family of discharge lamps. In lhese lamps, light is gener-
. ae aled by a discharge arc burning {reely in pure xenon gas belween lwo clectrodes.
description The length of the arc 15 the same as the distaince belween the lwo elecirodes and
Is only a lew milimelers, even gl high power levels of savcral kilowatis. This means
Of XBO Iamps Ihal the lamps comg very close to 1he ideal of a point source of highl.

The pressure in the dischargo vessel 1S some 1ens ol bars in operation, in order
both 1o achieve Ihe high spatial level of highl concentralion desired and io oblain a
still acceplable operaling voliage lor the lamp. Operaling vollages are mostly in
the arder of 20-30 V, with exlreme valyes between 15 and 60 V., Al the wallages
usually used. this makes lhese lamps exiremely high-current lamps, currenis of up
lo 160 A heing-advisable and necessary. The currenl musl be provided n the form
ol well smoothed direct current by Ihe power supply unil,

Onc of the main pholametric advantages of XBO lamps, besides their above-men-
tioncd high brilliance due lo being point sources of Ligh, is Ihe dayhght qualily of
the ighl generated. Al 6200 K on average, nol only do they very closely approach
the color temperalure of the sun; (he coler rendering index - the degrec o which
body colors are reproduced “naturally” - Is only a lew poinis under the ideal value
ol 100, and Ihis color quality canna! be changed or affecled, and is always the
samde irrgspective of lamp type, waltage, lamp lile and whether or nol dimming is
used.

A number of applicalions also make usc ol Ihe fact that the lamps can be reigniled
al any slate of cooling, and Ihat when staried from cotd (he full light oulpul is avail-
able almost immedislely.

2 XA hmp i oportian
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Lamp design

Terminology

Bulb
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Cothode base tampbub  Elaclrode rod. Anode basa

Lamp shatl Exhauat tube Seal

Yenen

Cathoda Ignilionwire Anode é

3. Schematie skalch of an X0 lamp showing 1ts main componenis

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

The quartz glass famp bulb is the discharge vesscl containing the electrode
system and is filled with xenon gas. The bulge exiends outwards inlo the lamp
shafts or lamp necks. Thesc cylindricat parts are called sleeve tubes In cerlain
types of lamp.

The lamp's "nose”, through which it is filled during manulaclure, is called the
exhaust tube or exhaust tube tip. Itis located eithcr on the bulb or on one of thé
sleeve lubes. : ' '

The discharge arc burns belween the two electrodes that projec! into the dis-
charge vessel. The eleclrodes arc diametrically opposed wilh & shorl gap belween
them, the elcctrode gap. In operation, lhe electrode gap becomges the arc length,
The smaller electrode is the cathode, the farger the anode.

In most types of lamp the electrodes are mounted on electrode rods.
Both elecirodes are hermetically sealed inlo lhe discharge vessel.

The bases are used (0 make the external electrical connection hnd 10 hold he
lamp mechanically. One is the cathode base (negalive pole}, the other the anode
base (positive pole). :

The ignition wire passes round the outside of the bulb; depending on the type ol
lamp it either goes Irom neck lo neck or from neck to ncck 1o a base.

X80 lamp bulbs are always made ol quariz glass. Only quariz glass can with-
stand the high mechanical load caused by the eperaling pressure of some tens of
bars and the (hermal load at surface temperatures ol over 700°C.

Depending on lype and dominant application, a more oval or more round cross
section is chosen. The quarl2 wall is a faw millimeters thicic Only the best lypes of
quarle free af stridu and bubblcs are ustd in order to give the arc the besl possi-
ble imaging qualily.

The bulk of \he quarlz glass is generally doped or coated, invisibly 10.1ne human
eye, lo absorb undesirable UV radiation. XBO lamps wilh bulbs made of pure
quariz glass generale ozone 1n air during oporation; (his 18 delrimontal 1o health at
high concentrations and if inhaled over long periods. :
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Electrodes

Seal

FAX NO. R

The cleclrodes in XBO !amps are always rnade ot tungsten.

" The smaller elcctrode, lhe calhode, supplies lhe current i.e. [he eleclrons. The

bes! material for performing this task is doped lungslen. The géometry of the

-cathode with ils relalivaly sharp lip and (in soma types) its heat refleclive groove

also lacilales tho emission of electrons. This shape also lends ftself o the forma-

lion of a stablc and sharply delimited arc base, which is necassary for a high con.

centration of generaled-light immediately in front of the cathode tip and for good
spalial stability o! the arc root.

The anode receives the elecirons emitted b-y the cathode. They penelrate the -

" anode at high specd and come 10 2 halt thers. The dissipaled energy is converted

lo heal This heat must be dissipated, and is mostly radiatcd away. The anode is
large and bulky 0 keep its temperalure as low as possiblec in the interests of long
lamp life. The surface is oflen lreated 10 improve ils infrarcd radiation characteris-
tics; to the human eye it appears eilhar highly polished or pasted grey.

Bosldes ils shape, the other cruciel factors thal determine how long the anode can
withstand the bombardment ot elecirons are the composition and structure ol the
material. Whercas in the past pure, very high density lungsten was used, loday we
use additives and slrictly controlled thermal and mechanical processing to.give

the melal an inlernal structure that produces substantially beiter anode character-

islios. The crucial factor.is always how long the front face of the anade keeps ils
shape. The proccss of altribon is aiso markedly affecled by the special conditions
under which a lamp is operated.

The seal, ol which every XBO lamp has two, makes the hermelically gastight con-
nection for the electric current between the oulside world and the inside of the

larmp.

As is usual for melals, tungsten has a relatively high thérmal expansion coefficient.
Quariz glass by contras! hardly expand at all when heated. For his reason a
tungslen rod - the anode rod for example - cannot be embedded in quariz glass,
as the ungsten mela! would break the quariz giass when it heated ur 80 cerlain
tricks have lo be ernpioyed to creals a seal beiween glass and meta

Tip number 1.

The current is conducied through the quartz glass by a molybdenum (oil (see
Fig. 4). The foit is only 20mm or 80 thick (thinner than a halr) and is etched lo a
sharp culling edge at both sides. When it heals up, the absolute expansion of the
toit across ils Lhickness is so slight hat the quantz glass is capable of absorbung
the force. Across the wicth, the sharp edaes can easily bury. themselves in the
oAtz glzes withaut breaking il. This foil seal mc1hocf is used for all low-wallage
XBO lamps up to about 300 walts. It cannot be used for higher wattages as the
ihin 1¢ils are only rated up lo about 10 amps,

Quarty olaee Quars qlaga Laron b

Meiyndeoum et | Flectrade red ' ’

4. Schemane skeich ol o
faul sool

10
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Tip number.2:

To increase the cutrent rating ol the foil seal, several foils can be connecled in
paraliel resulting in a multiple foil seal..The problems wilh this are firslly the
manufacturing process (each foil must be sealed separalely) and secondly the
mechanical joining of 1he loils al the electrode and the exlernal electrical connec-

1

fion. This can resull in ugly conslructions thal are technically dlfncull 10 reproduce

and suscepllble to laulis.

Tip number 3:

nstead of a number of lolls connected in parallel a.circylar toil pressed into the
shape of a cup can be used, making a “moly cup seal”. This Is basically a goed
idea excepl for the high cost of manufacluring the cup-shaped foil and lhe unrelia-
blllly of the seal along the cnrcular cutling edge

Tip number 4:
The mechamcally and electrically most reliable method Is {0 pass the currenl

~ directly through the rod 10 which the electrade is lastened. As however the rod
" cannot be embedded in the quarlz glass, it is necessary (o mediate bsiween the

lungslen and the quarlz in respecl of the expanston coefficient. This is done with a
series ol different typas of glass which are placed around the tungsten rod and
whose coefficients of expansion successively fall the furlher away they are from’
1he tungsten rod: a high coeflicicnt similar o melal dircctly next 10 the metal, a tow
coellicient similar 10 quariz sealed o the quariz glass,.ang one or iwo “mediators”
in belween. This is known as s graded seal. As the seal glass may only be sub-
jected lo pressure, the result is a geomelry reminiscent of a finger slool lurned
inside oul (see Fig. 5). The lmporlanl parl of he sealing glass is calied the seal
dome.

Ounrly glLvu ‘Saaling olnssas
Tingwler: tad | Oxidofion pralaciinn Domo
. J
1y 17
s il
<\
...l. o b e e e thton e e+ ——— 1 - AR ...

5 Schematc drawing of
2 graded soal

OulsrdeE\\k lj——lf’s:!w

The graded seal is laday regérded as the mosl reliable and clean type ol seal for
high-current lamps like XBO lamps.

As the sealing glass is. lemporalure sensilive, it must notbe lncaled 100 close to

lhe heat-generating arc and anode. A number of different melhads of fixing lhe
heavy elecirode solidly in (he lamp bulb are used. Thc most imporlant of those are
shown in Fig. 6:

*ullaryse?l Qiso seal
T e g

Tiapretae eod Cutlp dien
Sealr g ilinees Soabr Gl igw } :

P i V=
SR T~ et

Oxidalich protect - Unidition peoleshion
Sistwe tubs _ Tummisn n.sjuihg
. l(uu.mz Qlang) Sl Wty

(quariz glasg) '

& Capillary seal and dis¢ scal to hold the tungsten rod
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Base

Ignition wire

Filling, fill preasure

Geometrical tolerances

FAX NO. P. 12

Inthe capullary geal- the sleave lube is sealed close to the tungsten rod over a
certain length. This results in the rad being well supporied but a rather dehcale
mechanical desrgn

In the diec aeal the electrode rod is centered in the large-diameter, robust siceve

lube by a disc shaped rather like & valve head as used in the aulomobile Induslry.
A lungsten spring presses Lhe disc inlo ils seat. The main advantage of this 1ypc is
its reliability of manufaclure which ensures a high quality level

An importanl design delail of the graded seal is oxidation protection. This con-
Sists of a special glass wilh a relalively low melling point applied externally to the
tungslen rod at the seal. lis particularly close physuoal and chemical bond wilh the
tungsten rod makes a good addilional seal agamst lhe almnsgheric oxygen which
tries to penelrale the sealing glass.

The two bases of XBO lamps are used for electrical conneclion and mechanical
fixing. For high-watlage lamps lhey generally consist of metal sleeves (astened to
the lamp shatts with a clamping ring assisted by a graphile band. A flexible lead
inside tho base makes a strain-relieved conneotion between eleolrade rod and
base. Atlached to the sleeves are either a cable, a threaded pin, a simple cylindri-
cal pin or a combination of lhese. The sleeves are high-gloss nickel-plaled for per-
manently good electrical and ihermal contact, Polarity identification marks are -
usually punched inlo the bases; lhese serve both for identification.and for cooling
the interior of the base,

The ignition wire is a thin, lhermostable iron-nickel wire slung from ons lamp neck
to the other and - depending on lamp type - sometimes continued as far as the-
base slceve. Ils existence makes |gnmng the lamp easier, especlalry when reclifi-
ers and ignilers have diminished in efficiancy with increasing age. lls function is
wofold: firslly it dislorls the high-voltage electrical field applied to ignite the lamp,
producing inhomogenaities which cause peaks in the field distribution, a condi- -
tion favorable o sparkover. Secondly, partial discharges lake place on it, these
can knock eleotrons from the cathode by a photoeleotric effect, and these in lurn
iniliate the discharge.

XBO iamps are filled with pure xenon gas. Xenon is the rarest of the stable inerl
gascs and oceurs in air al a very low concentralion of <0.00001%. It can be obtain-
ed by liquefying air in an industrial process. Il Is very expensive compared with
other inerl gases like argon and krypton, which are also oblained from air. The gas
must mect extremely slringent purity standards to ensure high lamp lite. Corrosive
impurilies may only be present in lhe ppm (parts per miltion) range.

Dep¢nding on Iamp design, cold XBO !emps are fillod 1o & preesure botwesn

8 and 10 bar, In order 1o oblain this positive pressure In the lamps, the xenon is fro-
zen into the lamp body during manufacture. The pressure in the 1amp rises during
operalion to aboul three times the value becausc of the lemperalurc :

As point sources of light, XBO lamps are often used in high-qualily optical sys-
tems. This requnres pracise positioning of the arc, or more precisely of its hot spel,
the point of maximum briliance. As these lamps are of hand-crafted moiten glass,
their overall geometry is naturally subject o greater tolerances than are known
from rotationally symmetrical turned metal parts. Yo facilitate adjustmonl of the
lamps in optical systems however, and even allow it to be omitted where require-
mentls are nol 5a axacling, the pasition of the arc relative 10 a referencs base
{usually ihe cathode base) in lerms of dislance and excentriclly is subject to very
close tolerances of usually 0.5 lo 1 mm. All other dimensions may have tole-
rances of several milimeters. This must be allowcd for in lhe design of appliances
and larp housings.

In some types of lamp the diameler of the base pin.is also closcly toleranced rf itis
to be used to make the elecirical conneclion. A close fiing tolerance prowdes for -
a large area of contucl.
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Photometric -
characteristics

Luinii\o'us flux and luminous
efficacy

Brilliance
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Al lypical average wallage levels, aboul 80% ot the electrical energy pul inlo X80
lamps is converled into radiation, The rest is lost mrough heat conduction and

- convection. Only about 60 % of the encrgy used is radisled by lhe eleclric arc, and -

most of this is In the invisible near infrared region. The remaining 20% of the
radiation originales from the electrodes (chiefly the anode) and from the bulb
which does reach a lemperature of about 700°C..

Referred lo visible light, the luminous efficacy of the above example is about

30 Im/W and is thus comparable with maximum-load short-life fungsten-halogen
lamps. The lower the wallage ol an XBO lamp, or more correctly the lower the
lamp voliage, the worse is the luminous efficacy and vice versa. It ranges from
only 15 Im/W to-50 Im/W. Lamps with a shorter. elecirode gap also generslly have
a lower luminous efhcacy.

it the electric current applied 10 a given lamp is increased, (he luminous flux
increascs approximalely proportionately to the lamp current to the power of 1.5.
This Jmprovement in elficiency results from the simultaneous increase in lamp volt-
age which produces a higher wallage, higher tlemperalure and higher pressure.-

For most applicalions, probebly the mos! imponiant characleristic of XBO lamps is
their brilliance. Because in these direct current lamps lhe arc is geometrically
highly compresscd a shorl distance in front of the cathode (for which the shape of
the calhode, its heat balance and the eleclromagnclodynamic forcesintheare -
lield are responsible), a marked area of maximum brilliance occurs there; this’
drops off rapidly lowards the anodc {see Fig. 7).

{2\ -PMasma ball (hot spot)

"
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< lamp axiz

In the verlical burning position, brilliance distribution in the are is striclly rotalion-
ally symmelrical. In horizonlal operauon the arc is deflecled slightly upwards by

" the lift il 1s given in the cooler surrounding xcnon gas. The amount of deflection is

proportional 1o the slectrode gap and inversely proportionat to the current.

In order {0 rate the brilliance of a given lamp in figures, an average brlllianee is
dehned (see Fig. B).
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Distribution of luminous
intensity

FaX NO. P,

The rules for measuring this are as foliow: A small area about 0.02 mm wide

over the entire length of the arc along the lamp axis is masked oul and ils average
prilliance determined. This deflines the axial brilliance. The measured area (the
gap) is then moved 1o both sides of the axis until a value hall that of the axial bril-
liance is measured. This is the average brilliance of the arc. The luminous area is
oblained from the arc lenglh and the fall in"axjal brilliance to half its vaiue.

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

The lable in Fig. 9 compares the brilliancc ol some nalural and arlificial light
sources.
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fight sources

Besides brilliance, an imporiant faclor in the design and dimensioning of optical
syslems lor XBO lamps is the spatial distribution of luminous Intensity around
the lamp.

Because of the rotational symmetry of arc and lamp, the dislribution of luminous
intensily is also practically the same in all planes through the axis o the lamp (see
Fig. 10). This also applies wherc lamps are operaled horizontally: aithough the arc
is doflected 10 a grealer or lesser extent from 1he lamp’s axis of symmetry, most of
the radiation originates in Ihe region near the cathode, the root of the arc, and this
is virtually unalfected by convective loroes.

180°  160° 140°: 120°
4 —
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10 Typical distribution of
o° 20° 4qe lurminous intensity of
| an XRO lamp
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Spectrum and color
properties
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Because of calhode and anode geometry and their geomelrical arrangement,

in most lamps the distribution of luminous intenslty fills a lotal solid angle of aboul
10 steradians almost cventy (full solid angle = 4 - T = aboul 12). Hence the lumi- -
nousintensity can bc approximately derived from the luminous flux of a given

lamp as follows:

Luminous Intensity (cd) = Luminous flux im) divided by ten

Conversely, Ine total luminous Hux ol a lamp can easily be calculated from the
measured luminous intensily.

Besides their high brilliance il is their spectral color praperties that make XBO
lamps allraclive for a number of applications.

In the visible region between 380 and 780 nm, the xenon lamp gpactrum vory
closely follows the spectral curve ol a 6200 K black body radiator (see Fig. 1),
Itis thus pure white like the midday sun.
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11 Spectral distribution of radiant intensity of a typroal XRO lamp and a 6200 K black body radialor

Abaut 696 ol the gleclric power consumed is emilled in the lorm ol UV radiation
below 380 nm. The spectrum ends at about 170 nm because il starls to be absorb-
ed by standard quartz glass. Synlhetic Suprasil quartzglass. which is especially
low in Impurities, allows ulilization of he arc radiation dawn to about 155 nm,

_ which decays more or less exponentlially towards the shorler wavelengths, Lamps

with doped or coated quartz glass are used for all applications in which UV radia-
tion is a nuisance. These can effectively suppress the reglon below aboul 240 nm,
wilh the resull that no ozone (O,) Is generated during operation in air (and hence
in caygen). Thie develuprnent o} 'ozona-free’ lamps hug abovo all meant subLiun-
lially reduccd expenditure on ventilating cramped film projection booths. Fig. 12
shows the speciral iransmission ol UV by diffarent types ot guartz glass.
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itis important to note (hal the-reduction of UV radialion in ozone-free lamps by
means of doped or coated quartz glass does not mean thal these lamps do not
generale UV radialion, The remaining UV radiation above' 240 nm.is also detri-
mental {o health (see seclion on "Salety”, page 41).

with regard lo the speclra ol discharge lamps, the oulstanding (calure of XBO
lamps is their continuity in the visible region; this is refiected in their color render-

~ ing index of about 88,

Itis also worthy of note that bath color temperature and color rendering Index are
virtually independent of speciat operating paramelers. Lamp-specific differences
in the color temperature of differcnt versions are mainly causod by the varying
proportion of electrode radiation: high-waltage lamps with largc anodes usually

.have a lower color lempcralura. resulling in a higher proportion of red in the spec-

trum. The fluctualion varies between about 6000 and 6500 K.
In particular, the color temperature is virtually ,independent of

e lamp type

e wattage

o lamp voltage

e lamp current

o dimming/boosting

@ age of the lamp.

This stability of the aolor characteristics of xenon discharge lamps has made lhem
the light source ot choice for all high-gualily sunlight simulation systems.

1§
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XBO lamps arc operaled with direct current AII altempls lo develop allernaling
current lamps have failod because of shorl iamp lile and high arc inslability. The
reason for this is that XBO lamps are high-current Jamps, with currents epproach-
ing 30 amps even in the low-wallage range of less than S00 W. Such current
lcvels require cathode (negative) and anode (pesilive) to be highty speclalized for
their respeclive tasks: the cathode must deliver a powerful eleclron stream and

- the anode musl recelve il, This definilive efecirode layout also means that the con- -

scauences of incorrect polarity are disastrous; the lamp will seli-destruct within
seconds, espocially the calhode.

. Direcl curreni is generally pravided by rectiliers connected lo the ac mains, The

17

paramelers and characleristics of the operaling equipment influence the behavior

and particularly the life of XBO lamps more slrongly than for other lamp typos.
A sound underslanding of eleclric lamp behavior 13 therefore essential for con-
slrucling such equipment, -

Leaving aside ignition and slartup ol XBO lamps for lhe moment, thelr electrical
charactensllcs can be described by a steady-stale current-vollage characteristic.

In lhe operaling range, i.e. the reglon around the raled currenl, this characlnrislic
Is linear and can be describad with the following equalion:

U=Ua+L-R

. where

U, =Lamp voliage
Us ==Base vallage
IL = Lamp cutrent
= Slalic dilforential inlernal resistance

The base vollage is a variable used to describe the virlually linear refationship
beiweon current and vollage in the operating range. As Fig. 13 shows, (he charac-

leristics rise slightly towards the higher currents. The manufacluring folerances for

a lype ol lamp are expressed as a plus-or-minus lolerance for the base voltage,

typically & 2 volls, During the coursc of each lamp's lite, ils 1amp volage will rise

somewhat as a consequence of the cathode lip eroding slightly, causing the arc

l:{nzglh lo increase. This gives the upper loleranca line. This rise 1oo is in the order
volis.

Most XBO lamps (cxcept lor some low-wattage lamps, see below) are constant-
current lamps, which means that they should be opcrated at a specilic current,
The lamp vonage then adjusls ilsclf in accordance with [he individual characleris-
1ic.
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A current control range around the raled currenl is also specified for most XBO
lamps. This can be used 1o match the brightness of a lamp 10 individual require-
ments or to compensale for the slight loss of luminous flux dunng a !amp s life
with more currentand hence greater oulpul.

The technical lamp dala also specifies a lower lamp current limit as well as the
current control range. Itis rypicau( 309% 10 50% of the rated current. Itis possible
lo operate the lamp down 1o this limit without the are breaking and the lamp going
out. Details of this can be found In the section on ,Operaling paramelers - Currenl
control range” on page 26.

XBO lamps in Ihe 150 W and 250 W waltage levels do not allow a current control
range but must always be operated with the raled current Devialions downwards
would lead lo unaoceplable arc instability, deviations upwards would speed up
cathode loss and also cause a risk of explosion.

Unlike all other xenon lamps, 75 W and 100 W XBO lamps must be operated at
constant wettega. Because of their short electrode gap and the large relative
change during thc lamp’s life associaled with this, these lamps may only ba oper-
aled at their raled wattage:; if lhe wattage is exceeded there is a risk ol explosion. .
Reclifiers mus! be suitably designed for this mode of operation.

To ensure maximum stabilily of lamp operation, the output characterislic of the
rectilier should cut the lamp characteristio at an angle of about 80° if possible.

When cold, XBO lamps are outslanding insulaiors. Applying the lamp supply voll-
age of, say, 100 V (the open circuit rectifier vollage) has no effect To slart the lamp,
speoial measures are needed o make the insulating gas between the two electro-
des conduclive by ionizing it. This is normally done by means of a high-voltage .
discharge or flash. A number of boundary condmons musl be mel for a flash of
Ihis type to become a stable, steady arc, including:-

- a sufficienlly high peak voltage (ignition voltage) from the igniter
-~ sufficient eleclrical energy in the ignition spark

~ current flow in the reclifier starts sufficiently quickly

- adequate open circuit voltage in the reclifier.

it the igniter p&k voltage is nol sufficient to bridge the slcctrode gap., there will be
no discharge.

i the ignilion vohage is sufficient to oblain a discharge but 1here is not sulficien!
energy In the ignition spark, the spark goes oul before lhe lamp can come near
to ils sleady-slale, opsraling ranga2 and the raclifier can maintain tha disaharge.
What happens in praclice is that the lamp flashes bneﬂy

It the rectifier is unable t0 provide the required currenl quickly enough afler the
discharge, the iamp again goes out; ihe only diflerence from the previous case is
that its flash may have lasted very slightly longer. |

To enable a smooth transition from spark discharge (o slationary dc oberalion, the
reclifier must ulfil minimum requirements in respec! of ils open circult voltage,
This is typically greater than the lamp voltage by a faclor of 3 or 4.

Due to practical design considerations, the |gnmon voltage is normally generaled
in the form of a series of high-fraquency pulses. It the pulscs follow each other in
rapid cnough succession, at a lrequency of 300 Hz lor example, ignition ot the
lamp is facilitated by lhe facl that the conducting path between the electrodes
generated by lhe lirst discharge is maintained and exiended by the subsoquent

pulscs.

Once lhe lamp has been igniled, the igniter should be swilched off. Though relati-
vely small, the ignition spark energy can still damage the cathode over a long
%cnod of 1|me Operating timea betwecn 0.2 and 0.5 seconds are advisable for
the igniler.

18
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in pnnclple XBO lamps can be: igniled with-a single pulse. This melhod is favored
more and more, firstly o reducd lhe othcrwise jarring ignition noise and secondly
to minimize electromagnetic interference in surrounding eleclranic equipment.
Single-pulse lgmten require approximately 209 higher peak voltages because
thay lack the supporling elfect of lhé pulse chain.

The posmve elfect of the Ignition wire has already been discussed in ihe section
on "Lamp cesign" (g.v. page 9).

In sleady-slale operalion alter a conslani current has been eslablished, XBO
lamps have a gantly rising, posilve current-vollage characterislic. The paramelers
of ignilion - produclion ol a discharge between the elecirodes - are described

in the previous soclion. Lamp behavior immedialcly alter 1he ignition spark has
produced a conducling, ionizing path is very complex.

If the lamp s regarded as an chmic resistor (which of course it is not), the resis-

.19

lance falls after the ignilion discharge within a very shorl time from infinity lo a few -

tenths of an ohm. How il gets there, and hat the lamp does nol go oul'again after

this dynamic and explosive p’rocess depends on the characleristios of {he rectifier,

Fips. 14 and 15 show lypical inrush wmm curves for the first 3 msec and

- 30 mseo after thc start,

Lamp current

gm.?%m valug /
aoffey 0.2 miw /

Ruted —r
cyrrert z e i e
i
E___.._... [P - L - 14 Intush ourrent cuve
05 |1 1£] 2 25 3 up to I msec alter
i Time (msec) lgnition for refiably
lamp siart
Lamp current |
Doubla -
the - N
. rated S ’“-,_
cument Cy L N Maxemuni Curesnt
» LN
[ . 5, . e
mm F-Q/Mrl\‘lll:'.:ll] \\ /
wCinten| \ .
Aty R
]
Mirrnum v
— P S —t 1§ Intugh current Curve
5 10 1% 20 25 30 up lo 30 ,g;sec ;;ﬂ“
. msec) mtion for relistle
Time gmp slan ‘

Itis impartant both lor the path ¢realed by (he ignilion spark lo be led quickly
enough with enough elcclrons to be kept alive, and for the still cold clecirodes not
10 be damaged by excessive current levels. The following boundary conditions
must be fulfillcd lor reliable are lormation:

LT raled amp ¢dreant ealst Be reached it aast 02 raes aier 12 dizetiage.,
2. For a non-daraging slart, the inrush current peak should nol exceed iwice the

rated cucrant, and in no case should it exceed the maximum peak value speci-
fied in the ctata‘sheot.
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3. During the slartup phasc the current must not lall lo below half the rated
current, '

4, The 1otal overcurrent energy (ampcre-seconds) applied o the lamp in ihe lirst
sccond must nol be substantially more Ihan 509 above the rated value
(i.e. rated current mulliplied by time).

The first requirement can normally only be achieved wilh an auxiliary ignition
capacitor connecled in parallel with the lamp. To lulfll the second requircment, a
sullably dimensioned serics resislance musl be inslatled in series with it, The third
requirement means that the reclilier must deliver enough current 10 malintain the
arc within the discharge time of the auxiliary ignition capacitor. Meeting the fourth
requirement will protecl the cathode.

Current ripple A basic requiremeni for operating XBO lamps is direct current; in fact, direct cur-

' rent as supplied only by balleries. Direct current generaled by rectificalion belrays
ils origing by a current ripple superimposed 10 a greater or lesser extent on (he
gire?:t‘cur’renl. The qualily ol dirccl currenl Is specified as a percenlage of its resi-

ual ripple.

The term “residual ripple” must be more precisely defined. The "lamp current
ripple pi” is a delermining factor in thc behavior of XBO lamps and is defined as:

n-iﬂl;f‘"‘ﬂd”{

whore ims. and imy, are the maximum and minimum currenl over lime (see Fig. 16
overleal). :

This ripple must be as low as is technically feasible and economically viable.

The lower the ripple, the betier the long-1erm lamp bohavior. Excessive ripple is the
dominant faclor in reducing lamp life. The following maximum permitled valuos
are specified:

pi <10% for lamps}:pto&l*)ow

o< S%hrlnmpekmw‘)ow

Fig. 31 on page 32 shows a cathode fissured alter a long period of operalion with
excessive current ripplo,

Lamp curren! ripple can be reduced by smoothing elements in the reclificr.
Chokes can be used 10 a cerlan oxieiit, but riiost of the smodithing chuel must be
produced by high-capacitance capacitors. These capacilors are subject lo an
ageing pracess during which they lose their capacitance. Monitaring and measur-
ing current npplc i therelore an Imparlant theme in lrouble-free lamp operation.

Atechnically sound war of measuring current ripple is 10 use a low-induclion
shunt (series resistor of a lenth of an ohm or less) in the lamp circuit. The vollage
drop al this shunt is analyzed wilh an oscilloscope and the ripple calculated using
Ihe formula grven above.

It is important lo recard lhc aclual current ripple. Measuring the vollage across the
tamp or even the open circuil vollage of the reclifier can givo completely false
resulls. On the one hand XBO lamps acl like reactve componenis with induclance
and capacitance in lhe face of the allernating current component, and on the other
hand the sleady-slate characteristic (see page 14) is itsell much flaller than with an
ohmic resistance. The vollage ripple is therelore atways markedly lower than |he
current ripple.

Users should also be warned against determining the allernating current compo-
nenl of the direct current with an rms instrument, The diminishing effect on lamp

behavior is caused by the aclual current peaks on (op of the direct current, not by
the rms value of he allcrnating current component. See Figs. 16 and 17 lor clarifi-

17
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cation of the differance belwesn rms value and nstantaneaus peak value. A differ- -
ence of a factor of 10 is not unusual in ripple curves occurring in practice.

A betlter method is to estimate the ripple by means of lhe light. Using a fast enough
phatoceil and an oscitioscope, it is possible to ascertain whether the ripple is in
he correct order of magnilude by measuring the light, without using a greai deal
ol equipment, With a ripple of beiween 5 and 10% the light ripple Is aboul 50%
higher, as the luminous [lux Is proportional 1o the lamp current to the power of 1.5.

increasing use of electronic rectifiers {i.c. electronic control gcars ECG) has

broughl new problems. They generalc a regulated diree! current without using a
heavy mains transformer by high-frequency chopping of tha rectified mains cur-
rent at aHot 20 kH>. In this syatom, the XBQ Inmp “aers” nol nnly tha elery rippla

‘hat passes thraugh lrom the mains frequency bul also a high-lrequency ripple .

originating lrom the chopper. High-frequency currcat ripples of about 50% have
been obscrved in some lypes of rectifier, the “switched-mode power supply units”.
The extent to which these last, very high bul also very short current peaks impair
lemp behavior has not yet been sutficiently investigated. Care Is advisable how-
ever, bocause the cathode has 10 supply electrons even for short current peaks,
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. Operatihg _ X80 lamps are high-brilllance light sources which generatc'a not mcouslderable

. . , amount of UV radialion.and are under high internal.pressure. For these thrge rea-.
equipment ‘ sons, XBO lamps must only be operaled in closed housings.
Lamp housings : These’ housmgs are designcd to suil the particular application, whcther lim pro-
-~ jection, spotlighting or solar simulation. They musl all have the following features
however:

Prolection from glare: lamp housings musl be designed so that the arc cannot be
wewed direclly. The bnlhance of the arc is so high that it can destroy the retma

Proleclion [rom Wrndlaﬂon lamp housings must be so designed thal UV radia-
tion cmitted by the lamp cannot Icave the housing unfiltered either directly or In

_ the lorm of scatter. This does nol of course apply lo luminaires deslgned expressly
for the ulilization ol UV radiation.

Pratection from quartz glass splinters: lamp housings mus! be designed so thal
it the lamp bursts in operation no quartz glass splinters can escape.

Sufficient space for fitling and removing lamps should be allowed to enable a
lamp’s salety cover 1o be rcmoved at the [ast moment be!ore closing the lamp
housing.

Special altention should be paid {o the mechanical fixing of lamps. They should
be clamped in position at one end only in order 1o allow for expansion and disior-
tion of {he housing when it heats up as a result of operating the tamp. The other
end mus! move freely. A soft, ylelding support is necsssary for fairly large lamps
operated in the honzonlal burning posfhon :

It is uselul to provide suitabie holes and wewmg plates for observing me ore,
especially for lamps operated horizontally, in which case a magnet has to be
placed in the correct position (o stabilize the aro.

The electrical design mus! cpmply with currenl rules and safely requiremenls,
A door contact (interlock) which.completely interrupts the supply vollage on open-
ing lhe lamp housing is useful, Allowance must be made for the high currenls
demandcd by XBO lamps and the high voltages of 10-80 kv needed to ugnne
them. As Lhe discharge arc can be slightly deflected by magnetic fields it is
necessary to ensurc that it is not affecied by any inlerference fields lrom the electri-
- cal wiring and components. This also applies of course (o remanent fields from
the aclual lamp housing.

The highly concentrated output of XBO famps makcs coofing esscntial, Suitably
designed convaction cooling will sometimes be adequale for large open lamp
housings. Forced cooling is usually essential for clase-packed appliances and
very compact lamps. See lhe section on "Operating parameters: Cooling®, page
25, rorfurther details on cooling lamps.

Additional external extraction of air from the housing is olten advisable 10 sdpple-
~ mentthe int¢rnal cooling. Thig is nacossary for non ozene-rad lamps o prevent
“Ihe operating personnel from bging subjected to nuisance and hazard

Reoctifiers . . As a rule, XBO lamps are operaled with rectiliers. Direct battery operalion 1s aiso
o possible in ancnp\e, though thore are problems with the oﬂen tow battery voliage
and the ability to regulale the current.

The general requirements whioh rectificrs must meet 1o render them suitable for
operatmgirao lamps arc described in the section on "Electrical characleristics”
on page

Rectiiers are manulactured lor both single-phasao and rmulliphase cpe:2lion. In .
the latler case the necessary smaothing of the lamp current is less complicaled.
Highly unbalanced three-phase netwarks can nevertheless give rise-unnoliced to

19
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increased current fipple. Waming equipment musl also be provided in order fo
Prcvenl the lamp [rom being.operated with excessive residual ripple if one phase
ails. ) ' : ' :

“Because in conventional (.e. non-electronic) rectifiers the open circull voliage le-

vel s a considerable lactor in the cost, boaster circuils are often used (see Fig. 18).
The main current source is designed for continuous operation at the raled wall-
agc buthas a open crcuit vollage markedly lower (han the miinimum requirement,
The higher vollage necded only at the moment of ignition is supplicd from an
additional rectifier, For reasons connected with the dimensioning of electrical com- -
ponenls, the boosler open circuit voltage should be clearly greater than the mini- -

‘mum required for standard reclifiers.
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boostor circult

Electronic rectifiers (also known as electronic control gears ECG) arc increas-
ingly being used, especially for mobile use. Thair main advantages are much
lower weight and simple elecironic reguiation of the lamp current or watlage. Pro-
vided they comply with the general requirements for rectitiers used to operate
lamps, there i no objection to their use, However they often Inlroducc new, as yct
unknown and so aiso insufficiently studicd operating parameters. This is nola
bad thing in itsel, but it mus! be 1aken into accounl. Sce the relevant description in
the section on "Eleclrical charaoleristics - Current ripple” on page 17.

XBO lamps require a high voltage to ignite them. Delails aré g-iven in'the section
on “Electncal characteristice ~Ignilion™ on page 15. -

The most commonly used lypes of ignilcr-are high-frequency superimposing ignit-
ers. Fig. 19 shows a ltypical circuit of comprising reclifier, superimposing igniter:
and lamp. The high voliage is coupled into the lamp circuit by a tesla transformer.
A componentstill important today for these ignilers is a spark gap which opcrales
ay a high-voltage swilch. Il is zuhject lo a corlain amount of wear due lo itS design,
and must therafore be cilther replaced or readjusted al regular inlcrvals. if the
electrode gap in.the spark gap changes, both the level and the number of ignilion
pulsas change luo, usually Jor the warse. ’

From reclitier
19 Block diagram.
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- Modem igniters are ruﬁfy electronic ahd do not suffer wear, They are often of lhe’

onp-pulse ignition lype and so particularfy mild in their effects on surraunding
eleclronic equipment due to their reduced electromagnelic interfgrence radiation.

© All igniters should swilch off automaicaity after the lamp has been ignited; in order

not to damage he lamp. Minimum operating times should be about 0.2

‘seconds, maximum operaling times about 0.5 seconds.

To minimize (high-frequency) high-voltage losses between igniter and jamp, the
dislance between these wo units should be as small as possible, and never
greater than 50 cm.
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Operating
parameters

Burning-poéiﬁon

EAK NO. | B

The tirst XBO lamps were designed and suited solely for vértical operahon Only in
this burning posttion ‘could an arc of sufficient stability be achieved. A double '
reflector system consisling of an elliptical main refleclor and a spherical auxiliary
relleclor were used lor optimum utlization of the luminous (lux. Not until 1970 were
lamps successlully forced into the horizonlal position, albeit with a resulling reduc-

" tion in Jamp life, which is still the case loday for somg lamps. This burning position

enabled (he use of lighting systems with deep-dish elliplical relleclors such as
were usual in the carbon are cra, which give an approximately 30% increase in
ulilization factor. Fig. 20 shows schematic diagrams of the two types of sysiem.

20 Optical conliguration
of verhicsl ena honon.
1ol larnp housing for
thaatre projectors

From the functional point of view the most favorable burning posttion for XBO
lamps is (he vertical burning pos:lnon, with lhe anodc at the top. In Ihis conligura-

.- lion everything s rotationally symmetrical. The elecirons emitted by the cathode

firstly 1ake gas particles with them, and secondly the widaning oul of the hot aro
causes a gas jel in the direction of the anode. With the anodg at the 1op, the con-
vection forces exerled on the arc act in lhe same direction. The result is an are lhal
burnis cxtremely smoothly and is stabilized by both eleciromagnetic and tharmo-
dynamic forces alike. .

If a lamp is mounied in the reverse positian wilh the anode at the botiom, the gas
jet and conveclion forces work against enc anolher.with lhe resull Lhat the arc tidg-
els and the lamp is unusable.

Clearly, any amount of inclination of the lamp will Inevitably disturb the stabilizing
symmelry. The greater lhc lill, the greater the disiurbance. The permitted tift (or -
lamps designed to be operatcd verlically is typically limited to £30°.

in the horizontal burning position, the convection force acls perpandicularty jo
the direction of llow of the hot xenon gas; the gas is defiécied upwards, haif drifts
past tho anode and undutales aboul. This mode of operation was only made
possible lirstly by introducing magnelic arc stabliization and secondly by devei-
oping lamps with vary short electrode gaps, high currenls and a new bulb
geometry.

The shorler the arc length for a given currenl, the more rigid is the arc and the less
casily it can be deflecled for example by eonvection. Altering the bulb geemelry at
lhe same time from a narrow oval 10 a wide-bellied shape enables |he influence of
the gas slream - which still drifls upwards despite the rigid arc - on the quariz
walls to be conlrolled.

The perlormance of XBO lamps operaled horizontally is nevertheless always
worse than thal of vertical lamps. The ar¢ burns much less smoolhly and the lile of
1ha eleclrodes is considerably reduced because of the oli-center arc geometry
which gives rise lo wear on one side,

Alfter the verlical burning posilion, the horizontal has the next grealest nuinber of
factors of syminetry. Devialions from the horizontal, especially tilting downwarda,
will resull in markedly greater arc inslabilily (see Fig. 21). Tilting the lamp with the
anode at ihe baltom Is the worst position. In thig case, \he convection forces act
increasingly agarnst the xenon gas jet and the inslability of the are worsens dra.
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matically, Where a fairly large degree of tilt downwards cannot be avoided, it is
therelore necessary to consider turning the lamp round in the optical sysicm so
that {he cathode is at the bottom. Depending on lhe layout of the oplical system,
this can sometimes resull in a loss of usable light, but il also resulls in much balter
lamp behavior.

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

As described in the previous section, when lamps are operaled horizontally ther-
mal conveclion acls on lhe arc perpandicularly (o is direction of flow. Depending
on the rigidity of Ine arc it is deflected lo a greater or lesser extent from (he
cathode-anogde axis.

This defleclion can be compensaled for lo a greal extent by exploiting the fact thal
the gas slream is coupled to the electron how. Electrons can be deflecied by
means of magnetic forces, so hat a suitably installed magnetic field with a down-
ward acling larce componenl can almost completely eliminate lhe effect of con-
vaclion.

The size of the magnetic field needod at the site of the arc Is small and is only
slightly greater lhan thc magnetic tield of the earth. In practice, this field can be

_ generaled with a small rod-shaped permanent magne! about 5 cm in length

atlached across (he lamp axis if possible directly under the.arc. Looking alang the
lamp from cathode to ancde the norih pole must be on the righl; olherwisc the are
would be pushed upwards. Il the magnel cannol be mounted directly under the
larmp due (0 2ok of space, it can also bo moved forwards or backwards rotdtive to
ihe lamp axis.

Mouniting the magnet beneath the lamp has two advantages. Firstly it has been
found thal "pulling" the arc downwards gives more stable conditions than “push-
Ing" it downwards, Secongly, healing of tho magnet by the lamp ¢an be better
controlled. If the magnet reaches a lemperature of about 600°C it ¢an lose ils
magnclism.

ILis essential 1o adjust the magnetic field to obtain correct compensation of [he
conveclion lorce. IIs strength can be varled by allering the distance between mag-
nel and arc; lhe nearer it is, (he slronger the magnetic lorca. In some cases an
aclive magnet -~ an iron core surrounded by a coil Ihrough which a current is pass-
¢d - is used. In these the field strength can be changed very simply by adjusling
he current. The most important lactor in adjusiment however is the ability to
observe the shape and posilion of the arc.

A vicw of tha horizantal goalion of the are is the mos! important. A view from
abowvy is also advisable Lo b sure Ihat the ara is not d2flected across the axis Ly
mistake because of a distoried magnctic field. It will generally be necesseryto
make suilable observation holes in the refleclor and in the ouler wall of the lamp
housing.

23
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22 Magnelic arc
stabifizgtion

Fig. 22 shaws how Lthc shape of the arc changes when the magnetic field is
adjusled. The aim is 10 make lhe arc hit the fronl face of the anode centrally.

Fig. 35 on page 38 shows a typically deformed anode with a nase-shaped growth
such as can occur in tong term operation without magnetic stabilization or with il
incorreclly adjusted. :

Magnetic slabilizalian is not requircd for some lypes of horizontal lamp with a stift
enough arc lo ensure adeguate lamp behavior throughout their life. Though the
behavior of thesc famps loo can be {urther improved with optimally adjusted mag-
netic stabilization, in lhis case the principlie that no magnelic stabilization is better
than poorly adjusted slabitization applies.

Therc are iwo main disadvanlages of operating XBO lamps horizontaily: firstly, (he
electrodes are subjected to uneven load even wilh a rigid arc and excellent mag-
notic stabilization, and secondly vaporized elecirode malerial is deposiied in the
bulb. .

Loading the eleclrodcs unovenly maans incomplete utilization of their potontial life,

- Deposition in the bulb means that the lungsten vaporized Irom lhe eleclrodes

does nol accumulate in the ‘dark' region behind the anode as it does 1o advani-
age in verlical operatian, bul - beeause of canvection - above ihe anoda in the
belly of the bulb. There Ihe dark accumulated matcrial causes radiation to be
absorbed (with consequent lessening ol the hghl) and hence the quarlz glass lo
bs additionally heated.

For thesg two reasons it is recommended that {hese lamps be turned through
180° hellway through heir life. The electrode malerial is then used rom a new
place, the bulb blackens in a place that was hitherto clear, and overhealing is pre-
venled. '

Agains! this positive effect of urning the lamp is the fact that somctimes the arc
burns much more unslably afterwards. This 1s mainly due to lhe fact that the arc
rool at lhe calhode lip is produced as before in the usual position where energy
conditions ars Iz vorable, but this position is not tha best from he point of view of
convection. it usually lakes a while for the arc lo re-¢stablish a steble roal, and
until this time the root of the arc can jump about noticeably. This period of inslabil-
ily can be reduced by operating the lamp at the current contral range maximum,
after which Il will also burn stably al lower operaling currenls.
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In the light of modern lamp technology lhe recommenaed trning o erahon must
be considered more closely. Enormous advances in tungsten metallurgy have

_greally improved the blackenmg behavior. of present-day lamps compared with

pasi ones, Severe bulb blackening normally does not occur until long past hall-

- waythrough a lamp s life, which means that an important reason lor !urnmg the -

lamp about.its axis no Ionger exists.

in reoognmon of this, 1he tollowing recommendation is given:

To avoid a period of increased arc instability, a lamp should not be automal\calty
turned halfway through its life but only when blackening is clearly evident in he
upper part of the buib. In many cascs this will render lurnmg the bulb halfway
lhrough its life unnecessary.

The praclice operated by many users of {urning lhe lamp not once through 180°

. but more frequently through a smalier angle such as 90° has met wilh success.

This can somelimes prevent the poriod of arc instability that may result from turn-
ing the lamp. However, there is certainly no need to keep lurning the lamp by a
tiny amount alier every few hours of operation.

Some types of XBO lamp manage without forced cooling, especially when they are
operaied in large, open lamp housings and a chimney elfect is achieved through
good design. in other types of lamp however the output is 80 highly concentrated
that forced coolmg of the base conneation parts and sometimes alsa of the quarlz -
glass bulb is essential.

Cooling is done with air. The cooling air siream, generated wilh lans, should bcas
cylindrical as possible along the lamp axis. In horizontal theatre lamp housings -
in which the cathode end of the lamp is inserted inlo the reflector, the cooling alr is
normally blown from here towards the anode. Biowing is beller lhan extraction
becauss il Is very simple to creale an airstream with a defined fiow. In vertical
lamps, cooling fram the hot anode end at the 1op is befter overall as the bulb is
cooled by air that has already been prewarmed so rcducmg posssble turbulence
in the lamp's interior.

The first eriterion of adequale cooling is base temperature. This must nol excced
230°C. The tcmperature is measured al the and of the base remote trom the lamp.
Stick-on lemperature sensors of thermally sensitive paint can be used lor meas-
urement. The tempecalure limits must not be exceeded even in worsi-case condi-
lions such as high ambient Iemperature or contaminated filters in the cooling air
stream. Somelimes a cooling air siream directed specifically at the base is useful,
especially for the anode base which is parlicularly hot

For those lamp types which require bulb cooling, the air speed at tho lamp's
equator 5 mm above the surface should be aboul 5-8 m/sec. This Is measured
with a cammercially available anemometer. Il s not advisable 1o measure tho bulb
iomperature, firstly because at 600-9004C it is very high, and secondly because

- the lamp housing must be opened with the lamp lit to periorm the measurement,

which is at least potentially dangerous because of UV radialion and the risk of
bursting. Blowing air on the bulb on one side only must be avoided because Lhis

"generales addilional stresses in the quartz glass and unbalances the inner con- -

vection symmeiry, resulting in lurbulence, The oonsequences of this would be an
unstablcare and risk of bursling.

Exeosslvo cooling is not good because it too can bring about increased arc
Instabilily due lo turbulence in the lamp bulb. If the tamp voltage with cooling falis
by more than 1 voit compared wilh uncaoled operation, this normally maans that .
coollng is excessive.

Some types of Iamp are supplicd with spetial cooling air funnels tor the bascs.
These are designed 1o direct part of the air stream inlo (he intevior of the base.
Care is needed to mount tha funnels correclly, as this depends on the direction ol
the cooling air siream. Both the direotion of the opening and thg size of the two
funnels must be carefulty noted (see Fig. 23 on page 26). -
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In addition fo the intarnal cooling cycle, an adequately dumensuoned exiernal
exlractian system for he entire lamp housing has proved to be a good solution in
many cases. Extraction ot the air from the lamp housing into the open air is man-
datory lor non ozone-free lamps to protect against ozone damage. Fig. 24 is a.
schemalic diagram depicting this arrangement.
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By lar the majorily of XBO lamps have a currenl conlrol range. This is a range
round about the raled current in which the lamps may be operated in order 1o
adapt 1o the Individua! requirements of the applicatiun, More cutrenl Meanis more
light, but also.usually shorler life as a result of grealer load on the elcclrodes.

The best results in terms of lamp life are usvally oblained by operating the lamp
initially at stightly less than its rated current and then taking il 10 the maximum by
the end of ils period of use. The main purpose of ihe current control range is o
compensate tor the slight loss of light due to blackening as the lamp ages. itis nol
advisable to operate lamps conlinuously at minimum current. The expected
increase in lamp life ofien daes nol take placg as ihe arc is conslricted al the
cathode, makes a smal! area hotter and so offsels possible gains in lamp life with
increased blackening. If a lamp is operatcd-al minimum wallage because itis

100 brighl; it is usually advigable o use 2 lamp wilh |he next lower watlage.

As arule, it is also inadvisable lo operate lamps conlinuously al maximum cur-
rent, This always reduces lamp lifc compared with operation al the raled current.
Wherte his type ot operation cannot be avoided, users mus! also check whethcr a
[amp with the next higher wattage would be worlhwhile.

The current control range must not be conlused with the lower limit value for the
lamp current given in the data sheets, This only slales the minimum level to which
the current can be reduced for a brie! period without the lamp going oul Lamps
musl not be operated continuously at such low currents, i.e. 2 Iess than the cur-
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rent control range mmamum. otherwise severe electrode damage and shon lamp -
life will result, i the operating current is loo.low the arc discharge becomes
sirangled, the root of Lhe arc at the calhode becomes extremely conslricted, and
very heavy local overhoatmg and hence crosion of the cathode tip lake place '
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25 Are 100t Bnd arc: Shopo al less INan rated cusrank, rted Current and overcurmant

Fig. 25 is a schematic dlagram showing the change in arc shape and arc root at
lhe calhode al diflerent currents with the lamp operatad vertically and horizantally,

There is frequenily a requirement, during Intervals for cxample, to operate a lamp
wilh a standby current in order 1o economize on pawer, to reduce heating of the
equipment, 1o avoid sound interferences durlng ignition ang to increase lamp life,

Taking info account the above reasons, slandby operation is basrcally uschul pro-
vided he current is not reduced to below the current conlrol range minimum, ft is
"not advisable to operate a lamp at lower currents between the minimum current
and he lower limit for a fairly long lime, as in most cases negative effecis on the
electrodes would more than offsel any hoped for advantage.

Operating duty cycle XBO lamps have their highest life.expoctancy it once switched on they are not
switched off again. Every addilional startup, especially lrom cold, shortens lamp
lite. This is because in cold ignition - and in lhis context this means everything -
more than & 10 10 seconds after switching off lhe lamp - the high starlup current
nceded lo set up dn ignilion path must be handied by lhe cathode in'its cold slale
when its emigsion capabillily is very limiled. This lorture erodes lhe calhode lip
(lungslen parlicles can be split off) (hus altering its robust surlace, and sudden

= local overhcating can cause deplelion of Ihe doping malerial added 1o the lungs-
‘ten in the cathode ta improve ils emission capability. Al an impoverished cathode
lhe ar¢c wanders resilessly 10 and lro searching for the place where ermssmn
condilions are besl, witlhout ever finding it. _

The average life specifications lor high-wallage XBO (amps reter 10 @ burning

time of 80 minules per switching operation, in accordance with typical operaling
times in modern thealres. if intervals are short (less Ihan 20-3Q minules) itis
advisable 1o leave he famps bumlng, or 10 opcrate them in standby mode at the
current control range minimum in cases where the lamp current can be adjusted.
Sec the previous section for relevant information. This type of operation also has

the advanlage that lhe greater arc instabilily in the lirst iminutes of operation of a .
slill eold lamp does nol occur, and Lhal there Is no possibllity of ignilion pulse inter-
lerence in the sound equipment. '
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The average fife of X80 lamps means the opcraung period after whlch hatt lhe
lamps from a not too small number of a given type no longer have to comply with
the specified data. For the lamps under considcration this means that they are
allowed lo showa roducﬂon ln lumincus ﬂux ol 30% after this time. -

Itis assumed that lhe lamps are operaled wIlh the correcl equipment (reqtifier,
igniter and lamp housing) and according {6 specification (currenl ‘burning posi-
tion, switching cycle).

The main factors that reduce lamp lile are;
- overcurrenl

" = undercurrent

- high operating duty cycle

~ high inrush current

~ high current ripple

- unfavorable burning position, liit
-~ incorrect or inadequale magnetia arc slabilization
- inadequale cooling.

X8O lamps can normally be operaled beyond the average hours burncd, pro-
wded their light output Is slill sutficient lor the application. They. should however be

rlaoed after exceeding this time by 25%. After this lime, even if blackening is

| at an acceplable level the quartz glass has usually recrystallized 1o such an ex-

tent that therc is a considerably increased risk of bursting..Recrystallizaiion means
that the structure of the quartz glass changes from the glass phase into the crystal
line phase under the influence of the high bulb iemperature and 1he temperalure
cycle. This initially causes the quarlz glass 1o lose ils strength; at an advanced .-
stage it also becomes opaque.

This faclor is becoming increasingly important as aresult of the fact that {unda-
mental developments in tungsten metallurgy are suppressmg blackenmg to an
ever greater cxtent. See also the next section.

. An important-factar that normally limits the life of XBO lamps is blackening of the

famp bulb. This is caused by tungsten gradually vaporizing from the elecirodes
and being deposﬂed on the "cooler” bulb, The vaporizcd tungslen is deposiled in
the place to which it is carried by the internal 9as flow. In verlical.lamps this is
usually lhe dark region behind the anode, which means that bulb blackening has
vnrtually no elfect on (he luminous llux emittcd by the lamp. The situalion is diffcr-
ent in horlzontal lamps, where material vaporized from the cleclrodes is carried by
the gas jet from cathode 10 anode and by the convection current direclly to the
upper part of the belly of thc bulb.

Blackening has the disadvantage that it reduces light and also increases the
amounl by which the quarlz glass heals up due to the absorption o__f radiation.
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As blackening incrcases, the spectral characteristics of the light also change
slightly. Thin layers of tungsten mainly absorb UV radialion and the blue region of
the spect:.'lrum, s0 \hal the light trom blackening larnps becomes increasingly more .-
yellowish, .

As blackening origingtes irom the electrodes, their characterislics and condition
aro crucially importan!. Elcctrode life, especially ihe life of the anode, has been
considerably improved by OSRAM In recent years by fundamental developments
in metallurgy. Fig. 26 shows an example of what has been achieved. The main key
1o 1his, besides the composition and densily of the malerial, is control of the struc-
ture of tungsten metal. The size, shape and oricntation of the microscopically
small crystaliiles determine (hc macroscopie behavior of an anode during ils lifo
(see Fig. 27). A geomolry that stays the same cnsures litlle blackening.

27 Grawn structure of the
lungsten malerial near
the surlaoe ol an

. anode

Within the framework of a 3096 drop In luminous fux by the end-of average lamp
life, it is normal tor the lamp bulb to blacken initially very slowly and lhen more
rapigly.

Sudden complete blackening of the bulb, sometimes accompanied by deep
biue or light yollow coatings, is a fault and indicates that air has pcnelrated the
lamp, Anolher cause ol immediale blackening can be incorrect polarity. in this
case the narrow cathode takes the thermal load of the anode; wilhin scconds its
lip melts 10 a round shape (sec Fig. 34 on page 36), the vaporizalion products are
on the bulb wall and the lamp has bacomo irrcversibly uputable.

The spead al which normal blackening takes place depends on a large number ol
Inclors. The process is acceleraled by the lollowing operating parameters:

Overcurrent: this makes he anode and cathode hotter and causes them lo
vaporize more quickly. In severe cases the eleclrode surface may ercde, causing
heavy local overhealing which further accelerales the blackening process.

Undercurrent: this causes the arc to constrict at the cathode lip, resulting in lacal
overhealing of the cathode surfaoe and consequently increased vaporization.

Residual lamp current ripple: the higher this [s, lhe more rapidly the calhode sur-
face becomes fissurad and the [ront face of the anode deformed. The arc then
preferg 1o slart at (he peaks and highest points, which become especially hot
becauso of reduced heat conduclion in the elecirode body. In severe cases a lake
of tungsicn may even form. Excessive residual rippic is the main faclor in fisguring
of clnairados

29
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Peak inrush current: when the lamp is ignited the cathode, still in its cold state

and reluctant to emit clectrons, has to deliver the high inrush current. Especially if

this is above the permitled tevel (see seclion on "Electrical characleristics -

Elarlup" on page 16), it oniy manages ihis by spatiering and suddcn local over-
ealing.

Switching éycle: the mare frequently the lamp is swilched on and off, the moro -
frequently it must go through its slarlup cycle; see previous paragraph.

The discharge are in XBO lamps Is mainly efectrode-slabilized. This means that its
posilion and shape are substaniially determined by the posilion and geomelry

“of the anode and cathode. Added to [his static mechanical lixing is inlrinsio stabili-

zalion by e\eclromagnetic and dynamic gas forces. The cleclron siream produces
a force acting in the direction of its axis, and the therrodynamic forcos of.the .

hol gas jet in the surrounding coolor xenon gas act In the same way. Taken in their
entircty, these phenomena make XBO discharge lamps burn very slably and are
the main reascons why they are used as light sources in projection syslems.

Neveriheless, the arc is not completely stationary, The 1all of the ar¢ in particular is

subject to slight fluctuations caused {or example by gas lurbulence in the lamp
(sec Fig. 28). Emission condftions at the cathodo tip can alsa change resulting in
the root of the arc moving.

28 Schiroren photograph
- ofthe gas stream in @
- burning kmp

A definilion or method of measurement is nccessary [0 assess arc slability or
instability.

Two-chamber brilllance method:

An image of the arc is projected |hrough 8 lens onlo Iwo photodeteclors sapa-
rated optically from each other by an opaque partilion (see Fig. 29). The diffcrential
signal is analyzed electncany To start thc measurement the dilferential signal

is zeroed by adjusting the image through the two chambers. this means that each
photodiode sees exactly half of the arc, divided along its axis. If the arc movos at
the cathede tip or its lail wanders during the measuring lime, a signal not equal to
2ero is produced because one photoce!l chamber is roceiving morg light then

the other. To delermine arc Instability quantitatively, the maximum measured signal
is related 10 the signal that occurs when a complete image of the arc is projected

_ onlo a single pholodiode. This method enables highly reproducible determination

of spalial arc slability. It has the advantage that luminous flux or brilliance fluctua-
tions of cleclrical origin - caused for example by current ripple from the reclificr -
do nol affecl the result. The lop diagram in Fig. 30 shows lhe aclual course of arc
dellections over time, the bottom diagram lhe change in arc inslability (within a
fixad interval) during the hours burned and a slatistical evaluation of the same.

As well as this very expensive measuramenl procedure, other less exponsive
melhods have been documenied, such as mezsuring the fluctuation over Lime of
Ihe luminous intensily or of |he hot spot (the area of maximum brillianco in front
ol the cathode).
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' All the methods however have Ihe law that the particular arc inslabilily being

measured may not necessarily be crucial 1o ihe application. Practically all XBO
lamps are used in oplical systoms (projectors or spollights or.ligh! guldes), and all

_-optical systems respond diffcrently to the different components ol arc Insiabilily,

irrespective of individual lamp adjusiment. Gencral statements can however only
be made on the basis of a standard measuring method. -

To analyze {he effects ol arc instability, cathodic and anodic inslability must be
separalcd. Cathodic instability is present if the are rool is not stationary at the

"cathode 1ip but wanders, jumps or changes its shape. This lype of instability is

mainly determined by the condilion of the cathode material and its surface.
Anodic instability is caused by the tail of the arc lluttering: It is mainly a-fun¢lion
of gas flow and turbulence, bul is also affected by the geometry of the front face of
the anodc. o

8
g _
> Magalute are inslatilhy
3
[— o .
3
1 Time (min) _
§ | DS
£ - may = .
g 101~ Y= 05+ DSy 100
1, Tima (h)
30 Anatysis of an arc
nstabilfty measing.
g mont. Top: change in
. arc deflaction ovor
5L ) time (sro ingiability
= plof). Midarg: are
S a8 ir5t=bility over lime
ge (within § mogsuroment
Be i : intenval). Botiom: stalis-
Is LA LL 220 s . * heat anslysis of are .
- 8 10 Arcinstability (9) mnsrabulity over long
. - ) - 00nous

a



00T-12-00 THU 04:48 PY

32

2% RN

Lamp-related arc inslabliity i is aﬂected by the following (ac(ors

Lamp cumnt: the hngher the lamp current; the morg rigid and stable the arc, and
the solter and larger the root of Ihe arc at the cathade. The lower the currenl, tha
more constricted the are rool at the cathode; local overheating occurs, causin
local partial depletion of emiller material and fissuring of the surface. The result is
that the arc jumps about resliessly, lrying to find the best emission condilians. -

Fig. 25 on page 27 shows arc shape as a function of Iamp current,

_Residual lamp eurront ripple: this is an cect over time. Hngh res:dual ripple

leads to fissuring of the cathode tip (see Fig. 31).and, it it conlinues, also 10 distors
lion of the anode surface. Excessive ripple values can be regarded as the most

important cause of inadequale arc stability.

" 31 Fissuning of the
cathooa tip 3 a result
of excossive aurront
rippto

Inrush current: excessive inrush current peaks combined wilh frequent switching
o! the lamp erode the cathode tip, with consequent cathodic arc mstab:hry

Bulb cooling: excessive forced bulb cooling increases the lemperature gradient

“belween arc and bulb wall, resulting in grealer radial gas flow and turbulence

which mainly alfect the tail of the arc.”

Start-up timetime: increased arc instabilily is observed shortly after igniting the
lamp, when all the components except for ihe arc are stili cold, This is mainly
ocaused by turbulence in the anodic region, but also In the cathodic region before
the cathode has reached its operating tlemperature. This eflect passes after a few

minutes of burn-in time.

Bumlng position: the oplimum burning position for arc stability is vertical wih the
anode at the top. Arc instability increases with till (some lamps have a level maxi-
mum at about 45). Tilling the lamp turlher beyond Ihe horizontal so that the anode
is mo«-zes?nd more underneath increases are tnslablllly dramatically (see Fig. 21 on
page

Lamp life: even under optimurm opérating conditions, the cathode and anode
geomeiry and structure undergo changes that lead 10 a gradual increase.in arc

" instabllity.

In conltrast lo arc lnSIabllity which is delermined by the lamp, fiicker is defined as’
a sudden change in useful light over lime, occurring in the application. In theatre
projeclion syslems lor example it would be instability ol the light reflected from the
Iheatre screen. As has been desoribed above, differenl optical syslems respond
wilh greally differing sensttivity lo existing arc inslability. Measures laken by users

- can often magnify or reduce this applicalion-related mslabl"ty We shall a look
" atiwp examples:

Defocussing: most optical systems for XBO lamps use the stable maxnmum bnl-
liance in front of the cathode. Light from the relative! unmable tail of the are

. usually contributes very litlic ta the uselul luminous flux (see also Brilllance dnsm-

bution In the arc, 1ig. 7, page 10). If however the. oulnca! syslein is defocussed so
that the useful luminous flux alsa - or mainly - comes fram the lail of the arc, flicker
may result. This often accurs in theatre projection systems when there is a change
of format (coc Fig. 32). When changing from standard format to Cinemaacops, or
another large liim gale, lhe correct procedure is 1o change the mounling distance, .
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i.e. the distance from reflector 1o picture gate. Il instead ihe easier option of only
readjusling the lamp in the rellector is taken, it is slill possible to illuminate the
larger formal adequalely, but then areas of Ihe arc remole from the calhode form
pan of Ihe useful luminous flux, resulting in increased flicker.

Burn-In time: shorlly after XBO lamps have been Ignited, ihey undergo a period
of increased-arc instability because of lhe as yet unstable thermal balance. This
period passes in a few minules: Flicker.effects can often be eliminaied by allowing
a shorl burn-in period belore the actual period ol use,

Generation of ozone An electric dlscharge in xenon gas generales a specirum ranging lrom ab0ut

. 140 nm in Ihe UV region 1o far inlo the Infrared region. f the quartz glass bulb is
transparent between al feas! 180 and 220 nm in the UV region, this radialion con-
verls a small proportion of the almospheric oxygen (O,) into ozone (O,). Ozone is -
tself a colorless, odorless gas (what you can smell are lhe reaclion producls of
ozone as its atlacks air-borne pollutants and nitrogen compounds); it is extremely
aggressive and will damage your lungs if inhaled at relahvefy high concentrations
over a long period of time.

Ozone cmission can be suppressed by using quariz glass which absorbs radia-
tion in the relevant UV region. The resull is "ozonc-free” lamps, which have the let-
lers *OFR™ added ta lheir lamp designation. The quaniz glass used is either bulk
doped or suilably coalcd. See the UV radialion output in Fig. 33.

Occasionally, even ozone-frec lamps give alf an “o2one scent” shorlly afler igni-
fion. This has two .possible causes: the ozonc Is produced cither as a result of the
(temporary) radialion ol the spark gap used for ignition, or [rom the fact that when
the quariz bulb is in the cold state the absorption edge can shift and small
amounis of ozone-producing radialion can leave the bulb. Both effecis cease
once the lamp has starled up and are cause of no signilicance.
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Hand"ng XBO lamps are extramely robust. They must wlthstand the mechanical stress: 5
- : exerted by their heavy electrodes, espscially the anods which can wangh uplo
Mechanical installation ~ 400 g, and the high inlernal pressure of up to 30 bar, or even more in low-wattage

. lamps. Bul they arc still made of glass and need lo be handled accordingly; in
- olher words Ihey must be protected against shock, impact and excessive force.

Certaun precaulions must therefore be observed when handhng them.

All XBO lamps are supplied in a safety cover. This protects users from possible
spontaneous or inducad bursting of the lamp. There is cnough energy stored in
the lamp bulb to send quariz splinters flying severa| melers across a room,

When the lamp is installed, its safety cover must not be rernoved untit after it has
been filted in the lamp housing and shorlly belore the housing is closed. It goes
without saying that you should wear leather gauntlels and protective goggles or
compietc face proteclion covering the arteries and veins of your neck, such asa
rangparent plastic mask.

If the design of the lamﬁ housing does nol permit the lamp lo be filled logether
wilh its safcty cover, it shouid be wrapped in strong cloth.

In some types of lamp the salcty cover acls a tool for screwing the 1lamp into its -
holder at the cathode end.

under no circumstances must force be exerted on the lamp during installation.
For example, screwing in the cathode base by holding and turning:the lamp atits
anode base is grossly negligent.

The lamp may only be ¢lamped in position at one end, in order 1o allow lor expan-
sion and distortion of Ihe housing. Small (shart} lamps can be lefl Iree and unsup-
poried at the other end. Larger (longer) iamps must have a soft, fiexible support,
which calls tor a mechanical solution. it should support the lamp but allow unre-
stricled expansion, including cxpansion perpendicular (o the lamp axis.

Lamps may only.be stored if suspended freely from their bases in their (open)
salely covers. Leaving them lo roll around unprolected on a desk or shefl can
resull in microcracks in the surface of the quariz glass, and burst lamps laler on,

It the lamp is inadvertently operated Inside its salety cover, tho sleeve will mell
wnhm alew seconds and the lamp will be unusable. ‘

When removing famps, the reverse procedure must be tollowed: ﬁrsl put the safety
cover round the lamp, then remove the lamp.. :

Electrical connection Similar prccautnons musl bc observed for connectmg XBO lamps sleclrically as for
handling them mechanically. :

Lamps without a cable conneclion oflen have their loose" cnu conrccled 1O the
supply unit with a gripping deviee. In these cases the gripping device musi be fas-
tencd first and only then can the Jamp b fixed in Its permanent connection, even
if this is somewhal complicated. Otherwise there is-a risk ot unintentionally excn-
ing slrong bending forces on the lamp under which it may brcak.

The lamp musl be connected elactrically by mcans ol ihe base components pro-
vided for this purpose, tor example the base pins or cables, Under na circum-
stances musl the cablc be cut and the power supply conneclion passed through
the bass sleeve. This can resultin an mperm:ss-ble cxrcu:l and possible destruc-
lion ot the lamp.

All elecirical connections must fuifil the critcria for high-current connections. Con-
necling components must bo ¢lean and offer the maximurn contact arca. In cases
ol doub, it is better lo recondition or prelerably replace the conlacts rather than
risk lamp failure due to corroded and overheated conlacts, In most cases good
elaclrical contact is synonymous with good thermal contact lo dissipate the heat
_produced by the lamp, Nickel or chrome-plated brass or bronzo are the main
materials used; other melals such as aluminum are unsuilable.- .

Care must be taken o ensure that ihe lamp is connccted wilh correct polarily; the '
pogitive pale of the rectifier must be connected lo tha base marked."+", the nege-
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tive pole o the base marked “-". incorrect polarity resulls in total lamp failure
within a lew secands; lhe calthode luses over immedialely as a result of being
overioaded as the anode.

34 Bail-shaped tusing
of the cathode In
oonsequence of
briel Incorrect polarity,

The relevant insulation gaps musl be observed when installing the paris that con-
duct high vollage lrom lhe igniter to the lamp (protection against flashover and
capaoilive RF losses against graund).

Cleaning lamps XBO lamps may only be hald by the base. If the quart2 bulb or the shafts should
ever ba inadverlenlly louched with bare fingers (which should never happen
because unpralected lamps should only ever be handled with lcather gloves), the
lingerprints musl be removed immediatcly. A lint-free cloth moistaned with spirit is
best for this, after which lhe lamp should be rubbed dry, taking care not 10 scratch
the quartz glass surface. Damage to the glass may cause the lamp o break
during laler operation,

It fingerprinis are nol removed Ihey bumn inlo the quariz glass surface whars they
act as a seed for ever-expanding recrystallization of the glass. This causes the
olass lo lose its strength and inoreases the risk of bursting.

Transport XBO lamps are supplied packed in printed cardboard boxes for shelf slorage and
. in an ouler transporl packaging. Inside the transport packaging the shelf packag-
ing is freely suspended and mechanically cushioned; in this.condition lamps ogan
be sent through the post wilhout any problem. The cushioning is cleverly designed
so that the lamps cannot bs damaged even by severe liansgoti condilions and
mechanical vibration.

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

XBO lamps wilhsland the vagaries of ransporl bes! if they are sent individually in
verlical position. Thelr resistance 1o sudden shock is about ten limes greater along
the famp axis lhan perpendicularly lo it.

If XBO lamp housings have to be {ransporled, the lamps - especially high-wallage
lamps - should bo removed and transported sepsrately in their original packaging.

Storage XBO lamps can be slored indefinilely, as far as can be delermined {or a producl
only 3§ ycars on the market. The ambient conditions must however be non-
2Qressivy, lor example, no storage tomperaturas over 50°C, no condensation,
and a non-corrosive atmoesphére. In these circumalances the malerial propcrlics
ol quariz glass and tungsien change so slowly thal no ageing cHects are evident.
Where slorage effecls do accur they usually alfect oxternal lamp parts suoh as
the inleriors of bases, the bases themselves and lhe power leads.

35
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Burnt-out XBO lamps can cither be returned to the manufacturer for appropriate

"disposal by methods consistent with modern recycling, if possible in the original

transpor! packaging or in that of the replacemenl lamp, or they can be destroyed
by the user. . . :

To do this, lamps mus! be wrappad in sirong, coarse cloth, observing all the pre-

" pautions given in |he section on “Mechanical installalion” on page 34, and-broken’

with 2 hammer. The xenon gas that escapes is nol poisanous and returns lo the
almosphere from where it came. The remains of the lamp can be disposed of as
rubbish and the electrodes and rods (i.e. lungsten material) senl lor recycling.
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Problems trouble-shootmg — tips
Lamp does not |gmte - " The lollowmg parameters are lmponant for (gmtmg XBO !amps

Level of hugh vollage apphed by the igniler

- Number of ignition pulses per unit time
Energy cantained in an ignition pulse
Level of reclifier open circult vollage

If the lamp ignites poorly or not at sll the (ollowing checks should be carried out:

> Is the ignition spark gap operating (auditory and visual check)?

> s the electrode gap in the spark gap correct? -

» s the high vollage in the path trom the igniter to the lamp lost !hrough partial
discharge?

> Is the Igad between igniter and lamp as short as possnble to prevent capacmve
losses

> Does tha-auxiliary ignition capacitor stll have ils specnﬂed capacilance
‘(ageing)?

b Is the series resislance in series with the auxmary |gnmon capacllor conectly
dimensioned?.

& l2 the Ignition wire correclly ahached?

» Daes the rectifier deliver the minimum supply voltage?

» Has the lamp reached the end of its 1fe?. .

> Is a lamp fitted?

» Is the power lead inlerrupted? .

Flicker " Flickering of the uscful light may result from a faully lamp, unsuitable operating
' equipment or impermissible operaling-mode. Please read the seclion on *Larmp
. behavior - Are stability and flicker” on page 30. :

if flicker effecls are observed atter installing a new lamp, the lollowing must be
checked:; .

» Has lhe lamp burned in for long enough to obtam thermal s!abmzahon
.. (5-10 minutes)?
» Is the lamp being operated al the correct rated ourrent?
bt amagnetis usedto stablluze the aro, is il eorrectly set (visual check intwo
planes)? .
- Is the correct type of lamp for the lamp housing being used?
» Is the lamp correctly adjusted in the optical system (in the rellector)?
» Is ihe distance betwesn refiector and picture qale suitable lor the film rormat?
(see. Flg 32, pagc 33).

If flicker eMects are observed during the course of a Iamp S llfe the 1ollawmg must
_ be checked:

» is the Ca.hude lip lisgured and have growlhs developud on lhe anodo?
> Il yes:
»» Does the current ripple comply wilh 1equnremenls"
> 5 (he maximum inrush current peak observed?
»> Is the r;agnellc arc stabilization system (f specd’led and used) correclly
‘st up ,
" I the lamp being operated in a permitied burnmg ;::osullon7
> Is the lamp being operated inside the permitied current control range?
»» Is the lamp being 00 heavily or asymmelrically cooled?

» |{as the lamp Just been turned haliway lhrough its lile?
kb Il yes: operale the lamp for 30 minutes to 2 hours at the permilted
maximum current to reform the cathode root

»lis 1he lamp correctly adjusled in the oplucal System {in the reflecton)?

b 1s the distance beltwcen reflector and picture gate suitable for the film format?
(see Fig. 32, page 33).

ar
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Short lamp life

Incorrect polarity

béiormed electr_od#c

Bdrst lamp
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XBO lamps normally reach lhe end of their lile when the luminous flux drops asa
result of the lamp butb biackening. If bulb bfackening starts sooner than is aliowed,
see the section on “Blackening", page 28. Less [requently, a lamp ends its life due
lo flicker (see page 30) or non-ignition. An exploding-lamp is rarer slill. In all cases

" of shorl life the cloclrical'dala of the operating equipment and the operating condi-

tions of the lamp must be carefully checked before a new lamp is fitted.

XBO iamps are purely direct-current lamps. This means among other things that /

the cathode and anode are specifically designed [or their particular 1asks. o
Because ol this speciallzalion, the lamps may not be operated with reversed polar- -
ity. I this shouid inadvertently accur, the cathode becomes fused over within a few

. seconds (see Fig. 34, page 35) and the emiter vaporizes, making the lamp unus-

able. Lamps connected with incorrect polarity usually go oul by themselves aﬂer
ignition. .

The material structure and the shape of XBO lamp elecirodes are carefully suited
to their respective lasks. Dunng the course of a lamp’s life changes varying from
slight 10 clearly visible occur in the electrode surfaces and geomctry. even if the
lamp has becn correcuy operated throughout.

Largc changes ac frequently a symptom of faults, either in the eleé:lrdde ma'iemal

, (extromely rare), in the mode of operation (rare) or in the eleclrical operaling con-

ditions (frequent). Experienced technicians can oblain important informalion
about 1he causes of laults from the type and extent of Ihe changes.

A spherical cathode tip (Fig. 34, page 36) is easy 10 duagnose as mcorrsct polarfty i

Fig. 31, page 32 shows a cathode lip lissured as a result ol mcreased current
ripple. -

Fig 35 shows the front face of an anode the growth on which was caused by a

lop-sided arc in horizontal operation (Incorrecl magneua stablhzauon)

35 Noso-shaped growth
on the lront fuce of an
Rl

'XBO lamps are made of quarlz plass and have a high internal pressure (about

30 bar in operation). However they are very sale and burst lamps are rare. Usuany
a burst lamp fs preceded by damage to the lamp.

Possible rcasons for a burst lamp:

® Lamp life exceeded by more than 25 %; advancing rccrystallizalion weakens the
mechanical slrength of the quartz glass.

@ Scraiches on the ouler skin of the quartz glass due lo mappropriaie handling
(roling around on a bench/shelf)

- @ Microscopic cracks caused by very dusty cooling ait.
" @ Recrystallization on the surface of the quartz glass bulb caused by lmgerpnnts

which have nol been removed and sa have burned in.

. ®Eatussive weitage, gveredirent. The higher tho wattage input, the graater n 0.

inlernal pressurc.

@ Blackening. This causes a large part of the radialion from the ldmp io be ab-"

. sorbed by the quartz, resulting in a rise in lemperatuie and pressure. which can
lead 10 bursling. See page 28tf for the causes of blackening.
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Discoloration of base, XBO lamps produce an exiremely high concentration of electrical power, convert-
cable and cable lugs “Ing up'to 10,000 watts in the small space contained by a lamp bulb. Most of the
- eleclrical power must be dissipated as heat by convection and radnemn Thermal
blockages and excessive temperatures must be avolded.

The base temperalure is a goad indlcator of correct lhermal balance in the lamp
(see scation on “Operaling paramelers = Cooling” on page 25). {{ the upper limit-
of 230°C is exceeded the basas discolor light yellow if the temperalure is only
exceeded a little, then straw yellow, yellow-orange, brown and blue.

it lam':;s with bases like these are found, the lamp’s cooling system must first be
checked.

The electrical conneclions must then be checked, These sometimes include the
cables screwed into the bases. Loose screw contacts both give poor thermal con-
tact resutting in insutticien! thérmal dissipation vig the connecting cable, and also
acl as an additional heal source because of the Increased contact resistance

due to faully electrical contacl, Arcing spots and then rampant overhealing are the
consequence, ’

The adjustment of the lamp in ils housing (its projector) may also have o be
checked. If the aplical components such as lhe deep-dish refiector are focusing
the lighl on a base, this can also resull in overheating.

Rarely, the various electrical connections inside the base between the eloctrode
rod and the base are responsible for overhealing.

Fhe cause of a discolored base must atways be ascerlalned belore anewlamp is
fled.

i{ the cable lugs of a lamp have turned blue or started to tamush the causc is
always a loose eleclrical conlacl. .

Not enough light During the coursc of an XBO lamp's life, the luminous flux is allowed lo deoreasc
by 30%. (This is the delinition of lamp life for XBO Iamps) If the decrease ig fairly
severe or rapid, the following musl be checked:

@ Has lhe lamp noliceably blackened?
» If yes: check the electrical data of the reclifier and the igniler.
» Has the lamp been opcraled at overcurrent (overload)?
@ |s the lamp being operated at the correcl current? -
® Has the electrode gap bcen noticeably reduced due to growth on the anode?
> If yes, ihe lamp voltage is reduced and lhe lamp is consuming too little power.
The reasaons for the electrode growth must be elicited (see “Flicker”, page 37).
® Is the lamp bulb conlaminated on the outside by a dirly almosphere?
@ Is the optical system (reflector, lenses) contaminated?
® (s the optical adjusiment of the lamp correct? :

Uneven illumination This fault occurs in slide and film projoction, Uneven ifluminalion of the screen
. (dark center or corners) is usually attribulable to imperfect adjustment of the lamp
in the oplical system {the reflector) of to an Incorrect m0untung disiance (distance
belween rellector and picture gate).

Oocasuonallya lamp blackencd on one side in honzontal operalion is responsible;
this is usually recognizable from {he patchy illumination: In ihese cases the lamp -
should have been turned sooner thraugh 180° (ses section on "Operaling para-
meters - Rotatmg lamps”, page 24). |t blackening has occurred too s0on the squip-
ment setlings and the operating paramewrs must be chocked (see "Blackening",
page 28).

Shrinking lamp In the pasl there have been one or two cases of lamps becoming shorter during
operation in the verlical burning position. This remarkable phenorenon was altri-
buted (0 the effecl of very slight but conlinuous vibration from for example a
powerful fan, which caused the altachment of the lamp shatt in the lower basn lo
loasen slighlly and the lamp 1o slids little by littic into the base. This type of shrink-
ing lamp could be repalred. The lamp housing should aiso be checked forabnor- .
mally high vibration levels,

39 -
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Continucus burning - _ XBO lamps that do nol go out even atter the power supply piug has been with-
drawn are exiremely rare. it is more frequent for tho average lamp life to be
exceeded by considerablc amounts, Care is recommended in all cases where
2566 of the aver:?e lamp fife is exceeded, as the possibilily of bursling due to
recrysmlliz::ion' the quarlz glass is significantly increased. Lamp {ife records
are nol risk free! - :

19
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Safety

Pressure

Brilliance

UV radiation

Generation of ozone
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Even when cold, XBO lamps have a high internal pressure (of about 8 bar), and
this rises 1o about 30 bar in operation, This means (hal bursl lamps cannol be -
ruled oul.

XBO lamps must thercfore always be handled in their safaty cover.

Whenever work is carried out on XBO lamps, leather gauntiets that effeclively
cover ihe arlerles in the wrist, and safety goggles or betier proteclive masks that
protect the arteries in the neck, must be worn.

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

It the arc i viewed directly with the naked eye this can severely damage the relina.

Housings must therelore be designed 1o prevent the discharge arc irom being
viewed direolly.

Besides visible and infrared radiation, XBO lamps emit nearly 63 of the power
thgy consume in the UV region below 380 nm,

This radiation is harmful to health and can burn the skin (erythema) and damage
the eyes (e.9. conjuncivitis).

Unprotected use of XBO lamps is therefore not permitied. Lamp housings must be
designed so that neither direcl radiation from the arc nor scatiered radiation can
emerge unfilered.

in sppliances such as solar simulatian equipment designed to ulilize the UV radia-
tion, the owner is responsible for protecting the operaling personnel from UV
radlation - and also from glare, se¢ above - by means of suitable mcasures spe-
cific 1o the purpose.

A few types of XBO lamp generate ozone during operation {see section on “Lamp
behavior - Ozone generation”, page 33). These are mainly lypes of lamp thal are
also used lor solar simulation, They can be recognized from Lhe facl thal the lellers
“OFR" are nol included in the lamp designation.

With these lypes of lamp, damage to human health must be prevenled by suilably
exlracting the air from the lamp housing and/or the operaling room into the epen
air. Under no circumsiances may the current maximum workplace concentration
vaiues be exceeded.

A
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Alc inslatality 73.25,30,31 Expansion 7.19
g lengtl, 5,6 Cxplosion ] 38
Arg radialion 12, 41 Exwraction 19, 28, 41
Are slabiliy 22, 30. 37
Aeg Sfhrchon 19,25.20,23.31 E
A\m J:ary 1RO ¢ u Ll 1737 Fan 19,25, 40
A tan T 19— 7720 92 3040  Fancooling 25.32
Fill pressure - 9 41
B FHicker 30,32, 37
Base lemperature 25,39 Foil seal A
Baltery operation 17,19 Forced cooling 25,92
Lindkereng 24,25, 28,29,39 !
Bencle’ circnil 20 G
Brightnoss adjusiment 26.28 Graded seal 6.7.8.0
Brilliance 10,11,19,41 Graded-seal glasses 8.9
Broken lamp 35,38 -
Sl Ll f1na 71.75.25,33 |
Bu'l enaolien 25,32  Igniler 15, 20,37
Quly thape 6 |gnitonbmo - 15
Bulb lemperabire 25 Ignilion vahage 15, 1R, 20
Burn mtinie 32.33 Ignition vaig 6.8 16 37
B ming pygidian 4,27,32,47 Numination ———_ 33,38
Burel Do “ 34,38, 41 Inlrared radipfinn _ 10, 13
Inrush current 10, 28. 30
C Internal resislance 14 .
Cable conneclor a4 lonization 15,20
Capillary seal ) .
Calnode - 6.7.25,30,31,38 L
Choke B Lamp adjusiment 23,32
Cieaning Ihe lamp 35 Lampbuib - 6, 25,28, 39
Ciauding at tha bulb 28,39 Lamp current 14, 15, 17,26. 32
Coblrnben_ 15.20,27 Lamp housing 19,25, 34, 41
it priveanc Q.41 Lamp instalialion 34
Gebat fropenia's ) 12 Lamp hfe - 27,28,32,38,40.
Calate lundu.n.nq 13 Lamp mount . 34,39
Erldr W nputalura 8 12 Lamp shalt j 6,40
Coprritmalannl 35 Llamp turning - 24,25
Coreaarn cotnn T U835 Lampvohage 13,265,939
Ceamnn TUTTTUTa 35, a2 huminows eron’ ]
GUrries Gntrol (anim 15,20 * Luminous efficacy 10
C rant Lopin 1714 20 23,3557  Luminous Hux 10.12,28.39
Lurranl-vonagc cnarauterwuc 14 .
D - .
T N A T
”l"l"d”nll A
Distribulion of iuminous inlenslty T
Doping €.7.13 33
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Further reading
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FAX NO.
M : . . 8
Magnetie are siabilizalion ~ 23 -Splely - 34,41
Molycup seal 8 Bafelycaver 19,31, 41
N Salety nisunilela R T)
L ) Salety goupgles 3N
Non-ignilion 15,37 Sgralcles I
E-CT&".VIIIQ i Ihe Kaenps <
0 Scal plass - B0
OFR coaling 6.12,33,41 Sealing 6789 .
Operaling condilions 32 Senos magiines 17,37
‘Operating duly cycle 32  Siacle-pulse lgnikon 16,21
Operaling equipment_ 14,1941 . Smoallung AT
Operalng o angyars 15, 19.29,38  Salr snnulalion 419,41
Opealing prussure 6.4) BSpeciral chaiaciensiics 12,29
Operaling lemperalurc 7.10,25,39 Spotiight 5 19
Open circull voliage - 15,18,20,37  Slandby operation 27
Qvercurrent 6,29,38 Sarup ) 16
Qverhealing 24,25.39 Slatluptime - L]
Owdiptaisure 0,10,34,38,41° Slaady slite aperatun ¥
Quithuon pratochen § Siomno 35
Qzona: dicy 0,12.33.11  Supedmpucing igolla! 20
Suprasil 2
P
Dok valkys 15,1620 T
Ticluro aato 33,937,380 Temperature ~ 7,10, 26,99
Polary, nceuget 14,29, 35,38 Tesla lransiormer .20
Frewgira 5.0,19,34.36.41 Til 22,23
T Tanspnl 35 -
Q Tungsten 712830
Quinrz gha sy bully 6, 12,25,26, 34,35 U
R Undereutrent 26.27.29
Rabiation 6,12.19.4) W radiakon 6. 1213 18,4}
Ranxa turent 15, t§_/_6 ' .
Rectytibzaton - 28 X :
Heenler 14, 1517, 149, 20,37 Xenon 4,912
e oh o Rpninows fux 28,39
Refiector 2333
Ripple 7
Risk of bursting 26,78.35.38
Rl Ll : 8.9
Folabon aimps EX)

The following OSRAM publications and lechnical documents conlain lurther

information:

® Lighting Program Pholo Oplics

® Requirements for controlled power supply units for XBO _shorl-arc

dclarmps’

® Requirements for ignilers lor XBO short-arc xenon lamps
® Notes on designing lamp housings and luminaires for XBO short-arc xenon

lamps

® Various technical information shests on selecled topics

Xenon
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For Orders and Genoral information
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OSRAM SYLVANIA Inc.
National Customer Support Center
18726 N.'Unian Succt, Westlield, IN 46074
Phalo-Optic - .
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' 808/0SRAMCS

Canada
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2001 Drew Road, Mississouga, Ontario, LSS 1S4
National Custamer Service
fhonn: 000/265-BULB  Fox: 000/667-8772
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Danvers, MA 01923
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Begleitkarte Questionnaire Fiche d'accompagnement

xeo_ 10 /2

—————— [ A

HBO e [
[ ], | R —— | ———
XBF e [\ [ —
XQO e ;[ ——

Die Lampen sind mit groBter Sorgfalt und unter Anwendung moderner Prifungsverfahren
hergestellt. Sollten sich trotzdem Beanstandungen ergeben, bitten wir, dlese Begleitkarte
auszufillen und zusammen mit der beanstandeten Lampe In der Originalverpackung an
lhren Lieferanten zur Weiterleltung an uns elnzusenden.

. 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
return It together with the rejected lamp In the original packing to your supplier who
will pass It on to us. ’

Les lampes sont fabriqudes avec le plus grand soin et sulvant les procédés fes plus
modernes d'essal et de contrle. SI, malgré toutes les précautions prises, les lampes
donnalent lieu & des réclamations, nous vous prierions de vouloir bien remplir la présente
fiche et de la retourner accompagnée de la lampe en question dans son emballage d’origine
& votre fournigseur qui nous transmettra le tout.

. Genaue Anschrift des Lampenbenutzers:
Full address of lamp user:
* Adresse exacts de I'expéditeur: ..................cc.ooeeeiureeerierereseensanns R,

Datum Datoe Unteraohrift -Slgna'ture

OSRAM Gesellschaft mit beschriinkter Haftung Berlin - Minchen



Auf welche Lelstung/Strom wurde die .Lampe eingestellt?

Wattage/Current at which lamp was set?

A quelle puissance/Courant la lampe a-t-elle été réglée?

Wurde die oben angefohrte eingestelite' Leistung beibehalten oder wurde: die Leistung/der
Lampenstrom gesteuert und In welchem Bereich? ...............cccccoovvmurinirnnnen. R

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

WHEBE TBRGOT ..ottt b e ks a e et e s et eee s en e e
La pulssance réglée Indiquée ci-dessus a-t-elle été maintenue ou la lampe a-t-elle de
noveau été réglée et dans quelle Zone? ... ...
Brennstellung der Lampe: senkrecht/waagerecht/schrdg (Neigung In Grad ... ... 0
Burning position of lamp: vertical/ horizontal /oblique (inclination In degrees ... . _ .. 9.

Position de ‘fonctionnement de la lampe: verticale/horizontele/Inclinéa (Iinclinaison en

Brennzeit der Lempe: .l_nsge,samt ____________________________________ Stunden (geschétzt /gemessen)
Mittlere Brennzelt pro EInSchaltung: .. ..............ccoccccoooeriimiiicrireee e cseeeereseses e seseneesnes
Burning time of lamp: total ... ... ..o, hours (estimated/measured)
Mean burning time per start:. ...

Durée de service de la lampe: au total ....................c..oeee. heures (évaluées/mesurées)
Durée moyénne de service par commutation: .........................

Beanstandet wird:
Complaints:
Objotde a réelamation:. .....................coeeeemmereeirerssssetessssessensssesessesersersasssssssessessnsassene

Die Lampe wurde bezogen von Firma:
The lamp was purchased from:
La lampe @ 6td achetée ChOZ: .. . ..o

583 Printed in -Germany ' 191 0811
Imp. en Allemagne, Rheinsberg, Berlin 10



: Bedlenungsanleitung fur Qu’ecksiIberdampfh&chstdrucklampen HBO

,HBO Lampen besltzen wéhrend- des Betriebes einen Druck von mehreren Atmosphﬂren und
erzeugen bel ‘sehr hoher Leuchtdichte intensive UV-Strahlung. Deshalb:

. Nie In die .brennende Lampe sehenl| )
Betrieb nur In geschlossenem Gehéausel . e

Lampenkolben nicht mit bloBer Hand berihren. Versehentlich entstandene Beruhrungsﬂecke
- gofort mit sauberem, nicht faserndem Tuch und Splrltue entfernen." .

Zulﬁsslge Brennlage beachten| .
Senkrecht:- Sockel mit Typenbezeichnung unten.
Geneigt: Gegebenenfalls Ziindsonde nach unten.

Bel Gleichstrombetrieb auf richtige Polung, bel. Wechselstrombetﬂeb auf rlchtlgen ‘AnschluB
der Lampe, entsprechend der Brennspannungagruppe Lt und L2, achten.

Far die Gewdhrlelstung gelten die -Lieferbedingungen der- OSRAM GmbH, -Berlin - Munchen .
Eirie'.Gewshr fur dle Lampe wird nur bel Verwendung der von der OSRAM GmbH zuge-
lassenen oder als geeignet erkldrten Vorschalt- und Ziindgeréte Gbernommen. Gegebenenfalls :
Lampe mit vollstandig " ausgefiillter Begleitkarte einsenden. -

Auafﬁhrllche Angaben Uber HBO-Lampen, Vorschaltgerate und Lampengehauae bel Bedarf
anfordern.

- Dlrecticns fcr Use of Super"Pressure Mercury' Lambs HBO -

30 .lamps have a pressure of several .atmospheres whilst In operation and with extremely
nigh Iumlnance emit an Intensive 'UV-radiation. .

Never look Into the lamp whilst It Is burnlngl

Operate the lamp only in closed lamphouses |-
Do 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 positionl’
Vertical: Base with Imprint of lamp type 'should be down.
Inclined: If possible lgnltlon electrode shoyld’ 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 accordlng to the
" operating voltagé categories L1 and Le. .
Warranty is_based on the delivery conditions of OSRAM GmbH Berlin - Munlch The lamp

is guaranteed only when It Is operated . with ballasts and Igniters approved or declared
suitable by OSRAM GmbH. Complaints should be accompanied by the completed lamp card.

Please send for detailed Informatlon concernlng HBO lamps, ballasts and.lamphouses

- Instructions de service pour Ies Iampes HBO é vapeur de mercure a
super haute pression - :

Les lampes HBO pendant. leur fonctlonnement sont sous une presslon de plusieurs atmos-
phéres et produisent une luminance trés élevée ainsi qu un rayonnement ultra-violet intense.
C'est pourquol ]
ne Jamals regarder la lampe Io_rs de son fonctionnement!
Mise en service unlquement dans son boitler fermé! .
‘Ne pas toucher le verre de.la lampe & main nue. Cependant sl par mégarde cela est
" arrivé, enlever immédiatement les taches produites par le contact 4 I'aide d'un .chiffon propre,
non-fibreux, et de I'alcool & braler. )
Blen respecter la position de fonctionnement admise!
Verticale: culot avec la reférence en bas.
“Incliné: sonde d'amorgage le cas échéant en bas.
- Sur courant continu velller au branchement correct des poles; en fonctionnement sur cou-
" -nt .alternatlf, velller au branchement correct de la-lampe sulvant le .groupe de tenslon de
ictionnement Lx ou La. . .

OSRAM Geselischaft ‘mit’ beachrﬁnkter Haftung - o o
-Berlln - Minchen . ] ) : 584 . 191-0972



Seules les conditions de livraison OSRAM GmbH Berlin-Munchen sont valables pour
'application de la garantie. Une garantie des lampes ne pourra étre assumée que sl les
appareils- d'alimentation en courant employés observent et maintiennent les caractéristiques
de service fixées par OSRAM GmbH. Le cas échéant renvoyer la Iampe avec la carte
d’ accompagnement dament remplie.

Des renselgnements détalliés vous seront fournis sur demande en cas de ‘besoin, sur. les
_Iampes HBO les apparella damorcage et les boitlers de lampes..

. Instruccuones para el servicio de Iémparas de Vapor de Metcurio a méxlma
presion HBO . -

~ Las lamparas HBO tlenen durante su funcionamlenfo una presién de varlas atmdsferas y pro-
-ducen en una densidad luminosa muy elevada intensivos rayos ultravioletas. Por este motivo:

INo mirar directamente en la lampara encendldal
| Functionamiento sélo en luminarias cerradasi|

No tocar con la. mano desnuda la ampolla de la lampara. Manchas producldas por casua-
lidad en la ampolla, se deben de quitar Inmediatamente con un paﬁo llmplo que no des-
hilache y con alcohol. °

. IPoner atencién a la posiclén de encendido admlslblel
“Vertical: Casquillo con la denominacién de tipo abajo.
Inclinado: Dado el caso la sonda de encendido hacla. abajo.

En funclonamlento con corrlente alterna tomar en cuenta la correcta conexlbn de la lémpara;’
‘segun el grupo de la tenalén de encendido L1 y Lz; con corriente contlnua ﬂjarse en la’
polaridad correcta.

Para la garantia valen las condlclonea de ‘entrega. de OSRAM GmbH, Berlln Manchen.
Ademés, sélo nos hacemos cargo de la garantia, sl éstas se usan con dispositivos auxiliares
autorizados o declarados proplos para ello. Dado eI caso, enviar la Iémpara con la tarjeta
adjunta, debidamente rellenada. :

Datos detallados sobre las Iémparas HBO, dlsposltlvos auxlllaree y luminarias pedlrlos en:
.caso de que se necesiten. - .

Istruzlonl per l'uso delle lampade a vapori dI mercurlo ‘ad altlsslma'
pressione HBO

Le lampade HBO durante Il funzionamento hanno una pressione di molte atmosfere, hanno
un'elevatissima luminanza ed emettono radiaziont ultraviolette di forte Intenslté Percid:’

Non guardare la lampada mentre funzional _
. Farla funzionare -solo In apparecchl chiusi!

Non toccare Il bulbo della lampada a manl nude. Eliminare eventuali lmpronte per Incauto
maneggiamento con un panno pulito, che non 'si sfilacci, e alcol.

Osservare la posizione di funzionamento prescrittal
Se verticale: attacco recante I'indicazione del tipo, In basso.
Se inclinato: eventuale elettrodo ausiliario al 'di sotto.

Nel caso di funzlonamento con correnté continua badare, alt'essata polarlzzatlone nel caso’
di- funzlohamento con corrente alternata badare all’ essatto collegamento della lampada con
la presa L1 o L= dell’ allmentatore corrlspondente al gruppo di tenslone di funzlonamento
della lampada.

Per la garanzla valgono le condizioni generall di vendlta della OSRAM.. La garanzla [}
. rlconosciuta solo per lampade funzionanti con alimentatori e accenditorl approvati o dichiarati
adatti dalla OSRAM. Rendere le lampade andate eventualmente fuori uso prematuramente .
con la relativa scheda di funzlonamento, che accompagna ogni lampada, debltamen
compllata e firmata.

Ultériorl dati tecni¢i sulle Iampade HBO e.i relativl allmentatorl e apparecehl contenltorl
sono forniti a- rlchlesta



Begleitkarte Questionnaire -Fiche &' accompagnement'
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e Lampen sind mit gr3Bter Sorgfalt und unter Anwendung moderner Priafungsverfahren
.ergestelit. Sollten sich trotzdem Beanstandungen ergeben, bitten wir, diese Begleitkarte
auszufiilen und zusammen mit der beanstandeten Lampe in der Originalverpackung an
lhren Lieferanten zur Welterleltung an uns elnzusenden.

The lamps are manufactured with the greatest care, applying modern testing procedures.
I, in spite of this, there should be any complaint, please fill 1n th_e questionnalre and
return It together with the rejected lamp In the original packing fo your supplier who
will pass It on to us. -

Les lampes sont fabriquées avec le plus grand soln et sulvant les procédés les plus
modernes d'essal et de contr8le. SI, malgré toutes les précautions prises, les lampes
donnalent lieu & des réclamations, nous vous prierions de vouloir bien remplir la présente
fiche et de la retourner accompagnée de la lampe en question dans son emballage d’origine
& votre fournisseur qul nous transmettra le tout.

Genaue Anschrift des Lampenbenutzers:
“Full address of lamp user:

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

Datum Date Unterschrift  Signature

OSRAM Gesellschaft mit beschriinkter Haftung Berlln . Minchen



Auf welche Lelstung/Strom wurde die .Lampe eingestellt? Watt/A

Wattage/Current at which lamp was set?

A quelle pulssance/Courant la lampe a-t-elle été réglée? ................... . Watt/amp.

Wurde die oben angefGhrte eingestelite Leistung beibehalten oder wurde die Leistung/der
Lampenstrom gesteuert und In welchem Berelch? ..................
Was_tho above-mentioned set wattage maintained, or was the lamp regulated and within
what range? e bemeere ettt e rernan e saen
La puissance réglée Indiquée cl-dessus a-t-elle été maintenue ou la lampe a-t-elle de

noveau é&té .réglée et dans quelle zone?

Brennstellung der Lampe: senkrecht/waagerecht/schrdg (Neigung In Grad 9

Burning position of lamp: vertical/horizontal/oblique (inclination in degrees 9

Position de fonctionnement de la lampe: vertlcale/horlzonia’le/ lncllnéé (inclinalson e

Brennzelt der Lampe: Insgesamt .. ... Stunden (geschétzt/gemessen)
Mittlere Brennzelt pro Einschaltung: ... ... ... eeeeeeeeesaaan -
Burning time of lamp: total ........ eeevemeeeeseen eeseeeeeennreeeeen houre. (éstimated /measured)
Mean burning time per start: ...

Durée de service de la lampe: au total ... JET—— ... heures (évaluées/mesurées)

Durée moyénne de service par commutation:

Beanstandet wird:
Complaints:

Dle Lampe wurde bezogen von Firma:
The lamp was purchased from:
La lampe a été achetée chez:

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