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HBO-Lamps without Starting Electrode
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Wiring Diagrams Pty SR
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For lampiowith or without staning electrods

A = gmmetér

B = fuse3amps

& = coupling condenser
c = 2500 ptd

Cz = es'thhmgg conden e
o= 2500 pid

D = chigke

3 = rectifier

L = lamp

LH = fign volags termanal

Ly, Ly M = taps of choke

fdp = neutral lead

Ph = phase lead

R = resigtance

Rz = ignition cireuit

resistance
1000 Ohem = 15 W

S = gwitch

187 SHE v i |
St = CENTRA” starter St 192
T = push buften
Urd = mams connecian
220V AC

Lhy = supply voltage
7, = super imposing Tofigs. 9and 10;
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Super Pressure Mercury Lamps HBO are the result of research work and continuous
further development carried out for many vears. The most outstanding features of these
lampsare: simple structure, very small dmensions, ease of handling, permanent readiness
for aperatian; and by compressing the high powered discharge inte a mimimum space,
an exceptionally high radiance and luminance could be achisved,

Special mention should be made of the intensity of radiation in the medium and long
wave ulraviofet regions. and the ease of modulating the iminous Flux up o 104 cps.
Despite the high concentration of power inavery small envelope, HBO lamps will operata
continuously without forced ventilation

Amang the DCAAC lamps, the HBO 200 W/2 and HBO 500W/ 2 lamps are exceptionally
well suited for operabon on direst current Besides the ophical and constructional
advartages for the installation of these lamps, operation on direct current offers further
advantages as campared with AC-oparation

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

Super Pressure Mercury Lamps HBO are of spedial importance wherever a source of
radiation having a high luminance tusible regiom or a high radiance in the medium and
fong wawe ultraviolet regions is needad Due to their small dimensions, the lamps cen
be usad at shart dhigtance from any optical system with the result thatan aptimum utilizatien
of the luminous or radiant Aux is achieved The various lamp models and wattages
cuntained |n the program of HBQ lamps offer, therefore, a considerable selection for o
wide field of applcation, eg

luminous recording instruments, light scanning devices
fluorescence microscopy

preduction of integrated semi-conductar circuits

micro and stnae photography

interferomatry and refractometry tasks

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

micra film enlarging devices

arcl other special applicationg

HE( [amps have a spharical or allipsaidal envelope made of fused quartz which contains
8 basic gas and an accurately dosed quantity of mercury. Basic gas and mercury vapour
are under high pressure orly when the lampis operated

The averall length of the lamp 1s mainly determaned by the necessary temperature gradient
between the elecirodes and the lamp bases which gowverns the length of the foils.

The current-carrying foils are designed for the masimum lamp current existing dunng
the warming-up perod after starting (see section "Operation” on page 8)

The shape of the diametricaly opposed slectrodes is determined by the type of curent
for which the particular lamp type is suitable For thermal emission reasons the HBO
100 WA and HEO 100 W/2 lampa have a very small cathode thegetive electrode)
whereas the anode is large to make possible a dissipation of heal.

The electrodes of lamps also suitsble for AC operation have identical shapes ag both
of them are subjgcted (o the same load,

The hases of HBO lamps serve as support and as current connection to the lamps
HBO lamps are equipped with sleave basas Types with higher wattages are additionally
provided with a threaded pin with knurled nut for eurrent conmection

The earlier lamp types HBO 100 W1, HBO 200 W, and HBO 500 W have a starting
electrode at the side of the envelope, These lamps can be started with a wibrator ignition
device (see section Ingition” on page 71
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Spectral Distribution of Radiation

Lamp Life

Installation in Devices

Ballasting Gear

Light Intensity and Luminance

The light intensiy has beon messured vertically to the kamp 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 almast spherically symmetrical with the exception of those segments
of solid angle which are shadowad off by the main electrodes, or by the starting electroda
in lamps of older design. Consequenthy, also the luminous Hux, the luminous efficacy
lines 6 and 7 of table), and the radiant power of lamps withaut starting electrode are
considarably greater than those of lamps with starting electrodas.

The values for the average luminance are stated on ling 9 of the tahle The reference
area for determining the light intensity in arder to establish the average lurminance for
each individual lamp type consists of a rectangular section of the arc formed by the
height b (electrode spacing of & lamp in gperation! and the half width of luminance b of
the lumircus are. The size of the luminous area can be found on ing 10 of the table.

The values for ight intensity as stated on line B of the table are valid for the entire arc
and are therefore. higher than the light intensity derived from luminancs and reference
area

The spatial distribution of luminance depends prmanly an the type of current When
direct current is tsed the apot of highest luminance is formed adjacent ta the negative
electrode whersas a maximum (s formed adjacent to each electrode when the lamp is
operated on alternating current

The spectrum af radiation of the super pressure mercury discharge & - besides of its
broad mercury line — practically continuous and extends from the ultrevialet through
the visible into the infrared with mare or less the same intensity. The visible propertion
of the radiation produces a bluish-white light The relabve spectral distribution of the
radiation of HBO lamps is shown in fig. 11

The values for the average lemp lifa as stated in the able dine 113 are based ona mean
operabng trme af 2 hours per starl; 1S important that the minimum operating ime i@
not less than 15 minutes finished warming-up period)

If the number of starls = greater. or if with DC-operation the pulsaton of current
exceeds the upper limit of 25%, the life of HBO lamps will be shartened,

In the eourse of lamp life, a thin layer of evaporated electrode material deposits on the
innet 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, reésp. — in the case of DC-operation -
by a lower pulsation of current o

Please, follow the Instructions for Use which accompany each lamp

The danger of glare ultraviolet radiation, and the high vapour pressura {only when the
larmp s operated! necessitates the installation of lamps in housings provided with protected
ventilating wents.

HBO lamps do not require Forced caoling provided care is taken that with a proper supply
and exhaust of cooling air the temperature of the bases daes not exceed 230 °C duning
operation. If a cooling by blower is provided, care should be taken that the envelope
is not touched by the foreed air flow during warming-up and subsequent cperation

HBO lamps must be fized at one end anly in arder to prevert the occurrence of stresses
in the quartz body due to the different thermal expansion of the lamp and it metal pans,
The current lead to the free base and possibly the staring electrode must be flexible
and free of tensile stress.

Further infarmation about lamp housings and installation of HBO lamps s 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 HBOG lamps by the lamp
manufacturer

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

Besides an ignition device {sea section “Igniion’], alsa a ballast s necagsary for operating
HEBO lamps.

When feeding the lamg feom a direct current soures with fixed output voltage for instance
a batteny), a resistance must be inserted into the circuit IF the current is supplied across



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

The operating voltage of HEO 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 currert. Mains
operating setz approvad by the lamp manufactursr 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 woltage, a simple, perma-
nently set choke cannot be used for HBO 50 WYAC, HBO 200 W, HBO 200 W/2,
HBO 500 W, HBO 500 W2 The chokes arg, therefore, provided wath two taps (marked
Ly or Ly} For the two operating woltage ranges of the lamps (see line 3 of table). According
to its operating voliage (marking Ly or Lz on ene of the knurled nuts and on the lower
base, with HBO 50 W/AC an the upper hase) the lamp shall be connected with the
corresponding tap of the choke.

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

hManufacturars of power supplies for HBO lamps are requested to apply for detailed
infarrmation

The lamp manufacturer s prepared to test auxiliary equipment and give its approwal if
all requirements for such equipment are met.

The voltage required for staring HBO lamps is by far exceeding the supply woltage,
The magnitude of the starting voltage depends on the starting conditions, | & whather
a lamp shall be started only as long as it has a low internal pressure lin cold state! or
also shortly after switching off when the internal pressure ig very high dn hot stated
Decisive for selecting a suitable ignition device or starter are:

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

The frequency and surge voltage of superimposing ignition devices (Z} are so high
that at any time, Le also in a hot state, relable starting is possible: The surge circuit is
designed for @ maximum length of the ignition lead of 0.5 meters. The spark gaps
nearporated 0 such ignition dewices are subject to wear, depending on number and
duration of starts. Therefore, s spare spark gap should always be kept an hand. Further
irformatian i3 contained in the Instructions for Use supplied with the igniter,

Vibrator ignition devices (73] serve to strike lamps with a starbing electrode and may
be connected on the low voltage end to either 220V AC or DC. The highvoltage terminal
shall be connected with the starting electrode (ses fig. 100 By brisfly pressing down the
push butten (T). the ignition device (Z;) is agtivated, and the lamp will start regardless of
whether itis in a hot or cald state. Sufficientingulation of the ignition lead must be provided
for (starting voltage about 15 kW) in order o prevent flashovers to grounded metal parts
which generally will dastroy the lamp With ungrounded mains systems, the use of a
protective circuit with two condensers G and Cp as shown in fig. 10 {page 4) is
recommended also an that side of the igniter connectad tothe mains. Tostart HBO 100 W/
in & cold state, it is sufficient to place the ignition device near the base of the starting
electrode and to press down the push hutien

Lamps without starting slectrods HBO 50'W/3 HBO 100 W2, HBO 200W/2 HBO 350'W,
and HBO 500 W/2 may be started either hot or cold by means of a superimpaosing
ignition device, When operating HBO 200 W/2 on AC, starting is impedsd. In arder not
tey averload the ignition.device, more than three attampts to strike the larmp with a duration
of 5-6 seconds each in intervals of 1 minute each should not be made These super-
impesing gnition devices are connected to 220 W AC by pressing down a push button
(zee fig. 9 on page 4). The lamp current flows through the output transformer whereby
ihe upger lamp end should be connectad with the high voltage terminal Superimposing
igniters ere also sultable for starting lamps with a starting electrode, whereby the circuit
needs not to be changed. Care should be faken howewer, when using this circuit that the
free base of the starting electrode has sufficient distance from grounded mestal parts.

CENTRA" starter St 192 serves ta afrike HBO 50 W/AC HBO 75 W, and HBO 200 W4
(see fig 81 If the lamp should not start at the first attempt. the starter St 192 waill switch-off
automatically after a while. In order to get it ready for cperation again, its push button
must ba pressed down, A hat lamp cannat be restarted with CENTRA® starter St 192,
t must cool off first,
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Electrical Connection
Please note also section Tnstallation in Devices™ on page 6

Further important information about handing HBO lamps is given in the 'Instructions
for Use” supplied with each lamp,

HBO lamp models 50 W and 100 W are fitted with sleave bases wathout threaded pin
it is adwisable to fix one base by means of current-carrying clamping jaws. Tha current
izad o the other base must be flexible The higher wattage HBO models are provided
wilh sleeve bases with threaded pin on which the electric leads (preferably cable lugs)
are screwad an by means of the knurled nut

The starting electrode of HBO 200 W and HBO 500 W is lkewise fitted with slesve
bases and knurled nut

At DG operation, the positive pole of the lamp supply voltage muest always be connected
with the starmped base which has to be positioned at the lower end

When operating HBO 50 W/ HBO 100 W/, and HBO 100 W/2, the (thicker) electrode
marked + must be positioned at the lower end limprint on base to be upright), Reversad
potarity will render these lamps useless instantanesusly.

The starting electrode of HEQ 1060 W/, HBO 200 W, and HBO 500 W must never be
tocated above the luminous ars when the lamp is operated in an inclined position

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

Warming-up Perod
After oniion an arc discharge takes place inthe basic gas Because of the heating effect
of the discharge, the accurately dosed guantity of mercury completely vapourizes within
a few minutes (warming-up period). During this process, the discharge which was wider
at the beginning will contract to a narrow luminous are of high luminance, At the same
time, the intemal vapour pressurg increases. The initial discharge operates at a voltage
af about 15 W which gradually increases to a constant value (see line 3 on tablel. The
rising voltage of the lamp reduces the lamp current from a higher initial value to its
narmal opsrating value. Thig warming up penad i completely finished after an cperating
time of 15 minutes (minimum operating time per start)

General ]nf{)(maliun Sales and delivery are subject 1o cwr 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 passibility of defivery are reserved.
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