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(57) To suppress undesired light peaks which arise at or close to the axis of symmetry of a single-ended electric
discharge lamp, and projected away from the base of the lamp, a surface portion of the lamp adjacent the cap thereof,
and near an exhaust tip 1s frosted or matted. Thus, lens effects due to accumulated glass adjacent the exhaust tip, and
the curved dome-shaped portion at the end of the lamp, will no longer cause bundling of light rays which will be
projected directly and provide axial light peaks or rings. Due to the matting or frosting, the transparency will be
diffused and undesired light maxima due to bundled light rays are eliminated.
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ABSTRACT OF TH.

L4

DISCLOSURE

To suppress undeslred light peaks which arise at or

close to the axis of gsymmetry of a single-ended electric

discharge lamp, and projected away from the base of the lamp, a

surface portion of the lamp adjacent the cap therecf, and near
an exhaust tip 1s frosted or matted. Thus, lens effectg due to
accumulated glass adjacent the exhaust tip, and the curved

F

dome-shaped portion at the end of the lamp, will no longer

cause bundling of light rays which will be projected directly

and provide axial light peaks or rings. Due to the matting or

i1

frosting, the transparency will be diffused and undesired ligh

maxima due to bundled light rays are eliminated.
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INGLE-END!

LA

D BELECTRIC LAMP, PARTICULARLY

FOR USE IN AN OPTICAL SYSTEM”

FIELD OF THE INVENTION

The

and more particularly to an electric lamp which 1s

present 1nvention relates to an electric lamp,

especlally

-

adapted or intended for use with an optical system, such as a

reflector, a lens-like light digtribution system oxr the like,

and which has

an essentially cvyvlindrical glass bulb.

BACKGROUND

pr—tr

Lamps of this type are frequently used in light

fixtures, luminaries, as well as search lights, spot lights

oy

head lamps and the like; the illumination derived from the

lamps may be used for i1llumination in connection with

television, motion-pilicture or photographic recording, 1in

theatres or on stages.

It 18 frequently necegsary to provide additional

artificial illumination when recording television scenes,

filming, and making studio photographs, whether the recording

or photographs

directing auxi

-

are made indoors or outdoors. Projectors

liary light which use discharge lamps are

- e

Lrequently us

ed. Particularly when recording scenes for color

television recording, discharge lamps are used; these lamps

. d
p—

have high light output, high efficiency, and are capable of

providing light which closely approaches the spectral

distribution of daylight.
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Single-ended, single-baged lamps are preferred in

light projectors, spot lights, and other light generating

fixtureg which have optical systems. The geometrical as well

as optical relationships are gsimplified with single-ended

t ]

lamps. Thesge lamps preferably, are located in the axis o:

gymmetry of the respective optical system, that is, for

pr—

example, in the axis of symmetry of rotation-s

yvmmetrical

optical systems, such as reflectors, lenses and the like. When

—

reflectors are used, the mechanical retention of the lamp, as

well as the base connection for electrical energy, can be

g—

carried out at the rear side of the reflector at the apex

thereof. This, effectively, eliminates shadows which otherwise

might be caused by the base or current supply leads, and which

interfere with a uniform light emission pattern from the

regpective lamp-and-fixture or spot light combination.

Many single-based lamps have, at the end remote from

= -

the base, hereinafter referred to as the distal end of the

lamp, an essentially dome-ghaped cap. Frequently, a gas f£ill

or evacuation stub or tip ig also located at this dome-shaped

a4

cap through which suitable fills could have been introduced, or

a vacuum created within the lamp bulb. After the introduction

g
—

of the f£ill, or creation of the wvacuum, the small tube used

g
o

therefor is tipped off and melted shut.

Many spot lights, reflectors and the like can be

adjusted so that the illumination field can be spread, thereby

decreasing the effective brightness, while spreading the light

to a relatively large illuminated field. Such broad-area

illumination is frequently used to brighten scenes. In such

IR}

broad-area illumination, the light from the light source itsel:

is not bundled or concentrated into a narrow beamnm. It has been

noticed that when broad-areas illumination is degired,

po—y

frequently the central region thereof, or a region close to the

2
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center, will have highlights of greater illumination or

brightnegs than surrounding regions. In other spot lights or

directional lamps, ring-shaped zones of increased brightness

can pbe noticed, these ring-shaped zones being concentric with

respect to a central portion of the illuminated field.

THE INVENTION

It 18 an object to improve lamps which are to be used

wilith an optical system, typically a reflector, so that the

illuminated field which is obtained from the lamp in the

reflector has a high degree of uniformity and undesired

highlights at the center, or in ring-shaped form surrounding

the center, are effectively avoided.

g

Briefly, the lamp, which has a glass bulb of at least

partly circular cross section, defines a base end and a distal

end remote from the base end. The bulb includes as light

emitting structure, a discharge within its own discharge

vegsel. The lamp further includes an arrangement to compensate

P

for the lens-like effect of the convex glass material of the

glass bulb at the distal end, which, it has been found, bundles

the light from the light emitting structure, and which, in its

gsimplest form, 1s a frosted or matte or delustred region of the

bulb on at least a portion of the convex distal end. The matte

region can easlly be generated by sandblasting the dome-shaped

cap of the bulb.

The ring-shaped non-uniformities in the illuminated

field occur, apparently, also due to the effect of light

bundling adjacent or surrounding the exhaust tip at the dome-

shaped end of the bulb when the bulb retains an l1nner discharge

—

vegsel. The ring-shaped regions of increased illumination

about the center of the illuminated field are caused,

apparently, by the shadow effect of the electrode and current

3
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supply leads to an i1nner discharge vessel at the side of the

bulb, remote from the base, and normally retained in the lamp

F

- the lamp.

along the axis o:

n accordance with the present invention, the lens

effect 1s compensated by forming the aforementioned matte

region, which decreases the direct transparency, while leaving

o
bt

a diffuse or non-directional transparency. The degree of

frosting can be easily controlled, so that directed

g

transparency ig effectively suppressed.

DRAWINGS

Fig. 1 18 a gilide view of a single-based discharge

lamp with an inner discharge vessel and an outer bulb in

accordance with the present invention;

Fig. 2 18 a light distribution diagram of a prior art

lamp of the structure of Fig. 1 which, however, has not been

frosted at the dome end; and

Fig. 3 1s a diagram similar to Fig. 2 of the lamp in

accordance with the present invention.

DETAILED DESCRIPTION

Fig. 1 i1llustrates a single-based discharge lamp 21

having a discharge vessgel 22 therein. The lamp is rated at

1200 W, and provides light output which has a spectral

digtribution very similar to natural daylight. The arc tube 22

18 retained within a cylindrical outer lamp bulb 23, and gas-

tightly sealed therein. It is located on the longitudinal axis

of the lamp. The outer bulb 23 is made of quartz glass and the

space between the outer bulb and the arc tube 22 is filled with

about 500 hPa nitrogen. The arc tube is constructed in

accordance with well known technology, and the lamp is

4
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terminated in a G38 pin base, the outer bulb being retained

therein by a suitable cement. Metal halide discharge lamps are

also known in which the generally circular cylindrical outer

bulb is8 slightly enlarged in barrel or ellipsoid shape in the

region of the arc tube 22, that 1s, i1t is formed with a

circular tire or bulge.

The bulb 23, cemented to the base 24, hag, at the

distal end remote from the base, an essentially dome-shaped cap

25, through which the stub of a pumping tube extends, to form a

tip 26. During manufacture, the outer bulb 1s evacuated first

through the still existing tube and the space inside the outer

1l

bulb is then filled with nitrogen; the lamp is then tipped off.

The base pinsg 27, 28 are electrically conductively

connected with supply lines 29, 30 of the arc tube 22 by pinch-
sealed molyvbdenum foils (not shown). The supply lines 29, 30

are made of mechanically stable molvbdenum wire, which assures

stable maintenance of the arc tube 22 within the entire lamp

structure. The arc tube 22 18 made of guartz glass and has a

girr

fi1ll of about 400 hPa argon, and small gquantities of mercury,

cesium and rare-earth halides.

The current supply leads to the tungsten pin

electrodes 31, 32 within the arc tube 22 are melt-sealed into

gy

neck portions 33, 34 extending from the bulb of the arc tube

22 . The necks or legs 33, 34 have molybdenum foils 35, 36

melt-sealed therein, which are electrically connected to the

current supply leads 29, 30 and to the electrodes 31, 32,

regpectively, by gpot-welding. The necks or legs 33, 34

extending from the ellipsoid-shaped digcharge vegsgsel 1tself are

gu—

frosted or matted based on thermal considerations of operation

gy

of the arc tube.
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between the electrodes

egpecially from the ra

arc tube.

5 In accordanc
di

stal dome-ghaped cap

exhaust or i1nert gas £

In operation, a brilliant discharge arc will form

31, 32 which results in light emission,

re-earth elements within the f£ill of the

e with the present invention, the entire

25 of the outer bulb 23, including the

11l tip 26, is matted or frosted, for

example by sandblasting.

The sandblas

ting steps can be easgily carried out.

10 Very fine quartz sand having an average grain size of about 150

micrometers 1is accelerated by compressed air at a pressure of

about 5 bar, and ejected by a nozzle of about 3 mm diameter.

The sand 18 projected with high speed, against the cap 9,

resulting in frosting after being subjected to the sandblast

p—

15 for only a few seconds

. The resulting roughening of the cap 9

will be a frosted, delustred or matted surface which is so

roughened that practically no direct transparency will obtain;

rather, any light passing through the glass will be diffused

and only random, diffused translucency or transparency will

20 remain.

Fig. 2 illus

representation, the light distribution of the discharge lamp o:

Fig. 1, before the cap

Crates, 1in polar coordinate

ll

25 hasgs been frosted. The radiation

direction of primary light emission is at a right angle to the

P

25 longitudinal axis of the lamp within an angular range of about

120°. Due to the lens

the region of the cap,

pr— g—
andill. ad

af-

r—
p—

ect, resulting 1n light bundling of

and particularly surrounding the exhaust

tip 26, a sharply defined, multi-peaked maximum of radiation in

the direction of the bulb dome side D will obtain. As a

30 result, undesirable ring-shaped regions of higher illumination
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or brightness intensity in the center of the illuminated field

can be seen.

-

The light distribution of the lamp of Fig. 1, after

frosting 1n accordance with the present invention, is shown in

Fig. 3. The sharply defined light intensity maximum, that is,

the peaks in the direction of the bulb dome, are suppressed to

a remaining value which no longer interferes with light

distribution or results in any undesired light rings. The

directed transparency of the lamp in axial direction has been

changed and the direct light emission has been suppressed by

matting or frosting the cap, including the exhaust tip 26, so

’Iﬁ
—

that the undesired light maximum is effectively eliminated.

Various changes and modifications may be made, and

—

any features described herein may be used with any of the

others, within the scope of the concept of the present

invention.



10

15

CA 02061898 1999-12-24

' 27813-10

CLAIMS:

1. Single-ended electric discharge lamp having a glass
bulb of, at least in part, circular cross section;

said bulb having a base end and a distal end remote

from said base end;

light emitting high pressure discharge arc tube

within said bulb;

current supply leads extending from said base end;

gy

wherein salid distal end of the bulb, with respect to

said light emitting meansg, 1s convex and dome-shaped and

includes an exhaust tip;

whereiln, 1in accordance with the invention, said lamp

es means for compensating for the lens-effect of the

COMPILLs

convex glass material of the glass bulb, and resulting in

bundling of light rays from said light emitting means; and

wherein said compensating means comprises a matte or

frosted region of the bulb on at least a porticon of said

convex, distal end.

FETHERSTONHAUGH & CO.

OTTAWA, CANADA

PATENT AGENTS
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