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HBO-Lamps without Starting Electrode

Lamp e | HBO HBO HBO HBO HBO

(Ordering &bbreviation? Moo | 50 W/AC |50 W3 75 W 100 W2 200 Wiz |

Type of Current 1 I AC | DC AT DC oC BCH .
Lamp Supply Veltage Ly (W 2 I 220 ; =45 - 220 =45 . =105 B _EQCI N
Thampd ot UM 3 BB e |51 edvalue |47 R
cloraingvamgarange T 3 ® 4 [ e i [redvalve[31142_ [2g—]

Rated Power of Lamp '} P Ol 5 50 a0 7o 100 200

Luminous Flus O (mi) & 2000 | 1200 2650 2200 10000 - 0
Luminous Efficacy i 7 I 40 26 35 | 22 - 50 B
{-L;Jfg:’;‘p‘”asx!gm”s'w R e B 230 s 1270 260 1000

;ﬂwer.a-l;je |:|.n-;manoa I Lcdr’-::m?-] 8 30000 S0 a00 | 6500 170000 40000

A width b % helght b9 {mmi 10 (G310 | 0.2x00.35 EO.?KE.B |l3'.25;-cﬂ.25 0.6x2.2

A';'r_-rage Lamp Life - (haurs) 1 | 100 IEDD I-'1[][} 2005 id[l[] - 200

Diameter o () 12 85 | 85 ! 30 ple 17

I-.e:g!h  mmm 13 |53 |53 [ 122 80 128 .
g‘i‘g;‘t‘;‘f:nf{'ﬁ;‘: ane atmm) 14 22542 25+2 [s66+05 432 41 %2 |

Width at starting electrode &l [mm-] 15 - - | - - I - - . |

Permissible burning position 1g | vertcal vertical | wertical | vertical vertical

stampad baga down [ 45° | £ 45° + 152 +an° i 457 - ) =
Basez 17T |slesve sleeve P28s : sleeve ﬁ:,?ﬁ_"f:;?m .
Standard phg?) ay. 18 |10 10 10 10 10

" 5 | | |

'l Imiedetely after lamp starting the operating veltage falls short of the rated value. During warmeen, 1 gradustly rees
to 1ha walug a5 menoned in the tabls, Ok aler aliout (5 minotes the warm-up of the lamp has finighed. When uging
D €. oparae Bmp with momiral watige (see sedion "Ballasting Gear” oo page £

i Aleg gvailable in gakgns contaning one lamp anky

M Vald for & meda operaing tme of 2 howrs per st&it [ tha caae of a mean oparating bme of 20 min. per stert the sverags
amp lifeis reduced to 50% of the value stated tses sechion Lamp Lia” page &1

1 b= hali width of lumimange, b = slegtrede spamng al apemabng tempersiure

i WWhon npesating & lamp on AC startmg s mpeded e gachon Tgnibon” on paga ¥

o Diatanee hetwae thea bottars of bases appros. 25 mm chorter

Saurces of supply of auxiliary equipment (power supplies and ignition devices) are furnished
upon request.
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' OSRAM

Wiring Diagrams

& = gmmeter

B =tuse 3 amps

Ci = coupling condanser
o= 2500 ptd

Ly = eanhing condenser
o= 2500 pfd

0. = choke

3 = regtifier

L = lamp

L = hlg_|h -,noltage termunal

Ly La M = taps of choke

fp = neutral lead

Fh = phase lead

R = resistance

RZ = |g|‘.|Ln:|.'1 oircurt
resistance
1000 Ohm =15 W

S = gwitch

Bt = CENTRA™ starter 5t 192

T = push buttan

s = mamns conneckan
220V AC

Ly = supply voltane

2, = super imposing
igniticn device

Zz = wibrator ignition
device

ZL = gnition lead

Relative Spectral

Radiance Distribution
of Super Pressure
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Super Pressure Mercury Lamps HBO are the result of research work and continuous
furthar development carried out for many years. The meost outstanding festures of these
lampsare: simple structure, very small dimensions, ease of handling, permanent readiness
for operation; and by compressing the high powered discharge into a minimurn space,
an exceptionally high radiance and luminance could be achieved.

Special mention should be made of the intensity of radiation i the medium and long
wave ulraviolet regions. and the ease of modulating the luminous flux up to 104 cps.
Despite the high concentration of power in avery small envelope, HBO lamps will operate
eontinucusly without forced ventilation

Among the DC/AC lamps, the HBO 200 W/2 and HBO 500 W/2 lamps are excaptionally
well suited for operabon on direct current Besides the optical -and constructional
advantages for the installation of these lamps, operation an direct surrent offers further
advaniages as compared with AC-operation:

double lamp life, improved performance during starting and warming-up, better arc
stability

Super Pressure Mercury Lamps HBO are of special importance wheraver a source of
radiation having a high luminance Grisible regiond or a high radiance in the medium and
leng wave ultravialet regions is needed. Due to therr small dimensions, the lamps can
be used at short distance fromany optical system with the resuit thatar aptimum utilization
of the luminous or radiant fux is achieved The various lamp models and wattages
contained n the program of HBQ lamps offer, therefore. a considerable selecton for a
wide field of applcation, eg

luminous recording nstruments, ight scanning devices
fluorescence microscopy

production of integrated semi-eonductar circuits

micro and striae phatography

interferometry and refractomstry tasks

examination of fast moving processes
optical-electrical monitaring of production processes
testing of optical systems

micra tilm enlarging devices

anc other special applications

HBO lamps have a spharical or ellipsoidal envelops made of fused quartz which contains
a basic gas and an accurately dosed quantity of marcury. Basic gas and mercury vapour
are under high pressure only when the lamp is operated

The overall length of the lamp s mainly determinead by the necessary temperature gradient
between the electrodes and the lamp bases which governs the length of the fails,

The current-carrying foils are designed for the maximum lamp eurrant existing during
the warming-up penod after starting (see section "Operation” on page 8.

The shape of the diametrically cpposed electrodes is determined by the type of current
for which the particular lamp type is suitable For thermal emission reasons the HEO
100 WA and HBO 100 W./2 lamps have a very small cathode (hegative electrode),
whereas the anode is large to make possible a dissipation of heal

The electrodes of lamps also suitable for AC aperation have idenlical shapes as both
of them are subjected to the same load

The bases of HBO lamps serve as support and as current connection to the lamps
HBO lamps are equippad with sleeve bases Types with higher wattages are additionally
provided with a threaded pin with knurled nut for current connection

The earlier lamp types HBO 100 W/, HBO 200 W, and HBO 500 W have a starting
electrode at the side of the envelope, These lamps can ba started with a vibratar ignition
device [sae sechon Ingition” on page T}

OSRAM

Application

Technical Information

Description



OSRAM

Spectral Distribution of Radiation

Lamp Life

Installation in Devices

Ballasting Gear

Light Intensity and Luminance

The light intensity has been measured vertically to the lamp axis at the level of the
luminous are. The walues can be seen from line B of the table, The light intensity distribution
of HBO lamps is almost spherically symmetrical with the exception of those segments
of solid angle which are shadowed off by the main electrodes, or by the starting electrode
in lamps of older design. Consequently, also the luminous flux, the luminous efficacy
lines 6 and 7 of table) and the radiant power of lamps without starting electrode are
considerably greater than those of lamps with starting electrodes.

The values far the average luminance are stated on linge 8 of the table The reference
area for determining the light intensity in order to establish the average luminance for
each individual lamp type consists of a rectangular section of the arc formed by the
height h (electrode spacing of a lamp in operationt and the half width of luminance b of
the luminous arg. The size of the luminous area can be found on ine 10 of the table.

The walues for light intensity as stated on line 8 of the table are valid for the entire arc
and are, therefore, higher than the light intensity derived from luminance and reference
ared

The spatial distribution of luminance depends primanly on the type of current When
dirgct current is used, the spot of highest luminance is formed adjacent to the negative
electrode whereas a maximum (s formed adjacent to each electrode when the lamp is
oparatad on alternating current

The spectrum of radiation of the super pressure mercury discharge 1s - besides of its
broad mercury line — practically continuous and extends from the ultravialet through
the visible into the infrared with more or less the same intensity. The visible proportion
of the radiation produces a hluish-white light The relative spectral distribution of the
radiation of HBO lamps is shown in fig. 11

The values for the average lamp life as stated in the table {ine 11) are based on a mean
operating tme of 2 hours per start; it is important that the minimum operating time is
nat less than 15 minutes finished warming-up period)

If the number of starls & greater, or if with DC-operation the pulsabon of current p
exceeds the upper limit of 25%, the life of HEQ lamps will be shortaned,

In the course of lamp life. a thin fayer of evaporated electrode materal deposits on the
inner wall of the envelope and causes a drop in the useful radiation. This gradual process
can be slowed down by a lower number of starts, resp. — in the gase of DC-operation -
by a lower pulsation of current pj.

Please, follow the Instructions for Use which accompany each lamp

The danger of glare ultraviolet radiation, and the high vapour pressura (only when the
lampis operated) necessitates the installation of lamps in housings provided with protected
ventilating vents.

HBO lamps do not require forced cooling provided care is taken that with a proper supply
and exhaust of caoling air the temperature of the bases does not exceed 230 °C during
operation. If a cooling by hlower is provided, care should be taken that the envelope
is not touched by the forced air flow during warming-up and subseguent operation

HBO lamps must be lized at one end only in order to prevent the occurrence of stresses
in the guartz body due to the different thermal expansion of the lamp and its metal parts:
The current lead to the free base and possibly the staring electrode must be flexible
and free of tensile stress.

Further information about lamp housings and installation of HBO lamps Is contained
in a paper titled "Guide for the Design of Equipment for Super Pressure Mercury
Lamps HBO". Interested parties may apply for a copy. Upon request, housings or equip-
ment can be tested and declared as suitable for operation with HBO lamps by the lamp
manufacturer

Please note; The lamps are covered by a warranty only when the auxiliary equipment
used provides proper operating conditions for the lamp type concerned.

Besides an ignition device (see section “Ignitien’), also a ballast is necessary for operating
HBO lamps.

When feeding the lamp from a direct current source with fixed output voltage for instance
a hattery), a resistance must be inserted into the circuit If the current is supplied across



a rectifier. the lamp current may either be limited with a resistance or inductively, The
value of the particular chmic resistance can be calculated from the difference between
the existing supply voliage and the lamp operating voltage.

The operating veltage of HBO 50 W/3, HBO 100 W/ and HBO 100 W/2 increases in
the course of lamp life and makes necessary a reduction of the lamp current. Mains
operating sets approved by the lamp manufacturer stabilize the lamp power within the
determined limits

When using AC, the ballasting gear consists of a choke specifically adapted to the lamp
concerned. In view of the unavoidable deviations in operating voltage, a simple, perma-
nently set choke cannot be used for HBO 50 W/AC, HBO 200 W, HBO 200 W/2
HBO 500 W, HBO 500 W/2 The chokes are, therefore, provided with two taps (markad
L: or L) for the two operating voltage ranges of the lamps (see line 3 of table). Accarding
to its operating valtage tmarking Ly ar Lz on one of the knurded nuts and on the lower
base: with HBO 50 W/AC on the upper base) the lamp shall be connected with the
correspending tap of the choke.

In order not to endanger the lamp if and when a short circuit to earth cccurs, the choke
should be wired inte the phase lead and not inte the neutral lead (see figs. 8 and 100,

Manufacturers of power supplies for HBO lamps are requested to apply for detsiled
infarmaticon

The lamp manufacturer is prepared to test auxiliary equipment and give its approval if
all requirements for such equiprment are met.

The voltage required for starting HBO lamps s by far exceeding the supply voltage.
The magnitude of the starting voltage depends on the starting conditions, 1., whether
a lamp shall be started only as leng as it has a low internal pressure in cold state) or
also shortly after switching off when the internal pressure is very high Gn hot statel
Decisive for selecting a suitable ignition device or starter are:

type of lamp. design with or without starting electrode, length of ignition lead when using
superimposing igniters.

The freguency and surge voltage of superimposing ignition devices (Z,) are so high
that at any time 12 also in a hot state, reliable starting is possible. The surge circuit is
designed for a maximum length of the ignition lead of 0.5 meters. The spark gaps
incorporated 0 such ignition devices are subject to wear, depending on number and
duration of starts. Theretore, a spare spark gap should ahlways be kept an hand. Further
infarmation is contained in the Instructions for Use supplied with the igniter.

Vibrator ignition devices (7)) serve to strike lamps with a starting electrode and may
be connected on the low voliege end to either 220V AC ar DC. The highvoltage terminal
shall be connected with the starting electrode (see fig. 100 By briefly pressing down the
push buttan (T} the ignition device (Z:) 1s activated, and the lamp will start regardless of
whether itis ina hot or cold state. Sufficient insulation of the ignition lead must be provided
for (starting voltage about 15 kYD in order to prevent flashovers to grounded metal parts
which generally will destray the lamp. With ungrounded mains systems, the use of a
protective circuit with two condensers C, and C; as shown in fig. 10 (page 4) is
recormmended also an that side of the igniter connected tothe mains, To start HBO 100WA
in a cold state, it (s sufficient to place the ignition device near the base of the starting
electrode and to press down the push button

Lamps without starting electrode HEQ 50 W /3, HEO 100 W2, HEO 200W,/2, HBO 350'W,
and HBO 500 W/2 may be started either hot or cold by means of a superimposing
ignition device. When operating HBO 200 W2 on AC, starting is impeded, In order not
tey overload the ignition device, more than three atterpts Lo strike the lamp with a duration
of 5-6 seconds =ach in intervals of 1 minute each should not be made. These super-
imposing ignition devices are connected to 220 VW AC by pressing down a push button
(zee fig. 9 on page 4 The lamp current flows through the output transformer whereby
the upper lamp end should be connected with the high voltage terminal Supetimposing
igniters are also suitable for starting lamps with a starting electrode, whereby the circuit
neads not to be changed. Care should be taken however, when using this circuit that the
free base of the starting electrode has sufficient distance from grounded metal parts

CENTRA™ starter St 192 serves to strike HBO 50 W/AC, HBO 75 W, and HBO 200 W/4
(see fig B If the lamp should not start at the first attempt, the starter St 192 will switch-off
automatically after a while. In order to get it ready for cperation again, its push buttan
must be pressed down, & hot lamp cannot be restarted with CENTRA® starter St 182:
it must cool off first,

OSRAM

Ignition



Electrical Connection
Please note alse section “Installation in Devices” on page 6

Further important information about handling HBO famps is given in the "Instructions
for Use” supplied with each lamp.

HBO lamp models 50 W and 100 W are fitted with sleeve bases wathout threaded pin

it is advisahle to fix one base by means of current-carrying clamping jaws. The current

izad to the other base must be flexible. The higher wattage HBO models are provided

with sleeve bases with threaded pin on which the electric leads (preferably cable lugs) .
are screwed on by means of the knurled nut

The starting electrode of HBO 200 W and HBD 500 W is likewise fitted with sleeve
bases and knurlad nut

At DC oparation, the positive pole of the lamp supply veltage must always be connected
with the stamped base which has to be positionsd at the lower end

When operating HBO 50 W/3 HBG 100 WA, and HBO 100 W02, the (thicker) electrode
marked + must be positioned at the lower end limprint on base to be upright). Reversed
polarity will render these lamps useless instantanecusly.

The starting electrode of HBO 100 WA, HEO 200 W, and HBO 500 W must never b
located above the luminous arc when the lamp 15 operated in an inclired position

Operation The housing must be closed before the lamp is putinto operation,

Warming-up Panoad
After igniion, an arc discharge takes place in the basic gas. Because of the heating effect
of the discharge, the accurately dosed quantity of mercury completely vapourizes within
a few minutes twarming-up period). During this process, the discharge which was wider
at the beginning will cantract to a narrow luminous are of high luminance, At the same
time, the internal vapour pressure increases. The initial discharge operates at a valtage
of about 15 W which gradually increases to a constant value (see line 3 on table) The
rising veltage of the lamp reduces the lamp current from a higher inital value to ite
narmal cperating value. This warming up penoad is completely finished after an operating
time of 15 minutes (minimum cperating time per star

General | nformation Sales and delivery are subject to cur Terms of Delivery and Payment valid on the day
the sales contract was effected

Operating data and dimensions are subject to the usual insignificant tolerances

Technical modifications and possibility of delivery are reserved.

N OSRAM Gesellschaft mit beschrinkter Haftung
Privid 't Garary Berlin - Miinchen




Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




