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The present invention relates to fluorescent

electric discharge lamps and more particularly

te an improved flucrescent lamp charatterized

" by a high operating efliciency.

" In their usual form fluorescent lamps ecom-
prise a sealed cylindrical tubular envelope the
interior surface of which is coated with a fAu-
orescent material, and means to generate in-
visible ultra-violet radiations which impinge on
the fluorescent coating and are converted into
visible radiations. As the source of ultra-violet
radiations, & gaseous discharge is used, and for
this purpose the envelope contains & gaseous
filling and is provided with suitable electrodes
for starting and maintaining the discharge. In
practice, mercury vapor Is used as the discharge

-gas anhd the auantity thereof is regulated so that
at the operating temperature the ultra-violet ra-
diations generated fall predominantly within the
spectral range of about 2537 Angstrom units at
which wave length the most generally used
fluorescent materials exhibit their greatess sen-
sitivity, To the mercury vapor there may be
added o suitable inert gas such as argom or
neon, or & mixture thereof, to facllitate the

_ starting of the discharge. .

It is an object of the invention to provide a
fivorescen$ lamp in which substantislly all of
the invisible radistions of the discharge are con-
verted into visible light.

A further object of the invention is to provide
& fluorescent lamp of greater efﬁciency than
could heretofore be obtained.

These and further objects of my invention
will appear as the specification progresses.

In accordance with the invention, the light-
conversion efiiciency of a fluorescent lamp is in-
creased by establishing a high ratio between the
ares of the fillorescent material exposed to the
gaseous discharge and the volume. of the dis-
charge space, and hence. the electrical energy
supplied to the fiuorescent lamp.

It is a further feature of the invention that the
said high ratio between the area of the materisl
exposed to the discharge and the volume of the
discharge, is obtained by a construction which
is simple to manufacture and of low cost.

The invention will be described in greafer
detail with reference to the appended drawing
forming part of the specification and in which:

Figure 1 shows partly in cross-section a fiu-
orescent lamp in accordance with the invention.

Fig. 2 is a cross-sectional view teken along
the line 2—2 of Fig. 1

Fig, 3 is a cross-sectional view of a second

embodiment of a fluorescent lamp in accordance
with the invention.
Fig. 4 Is a cross-sectional view of another em-

" bodiment in accordance with the invention.

Referring to Fig. 1, the lamp there shown
comprises a cylindrical glass tube !0 having its
interior surface coated or lined with a suitable

' fluorescent material §3, Concentrically arranged
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within the tube 18 is a second glass tube §§ hav-
ing its outer surface coated with a fluorescent
layer #4. Coatings §3 and {4 aré applied to the
tubes 16 and {{ in known manner, for example,
by painting or spraying the tubes with a suit-
able suspension of the fluorescent material in
finely divided form, or by immersing the tubes
in such a suspension. Suitable fluorescent mate-
rials may include for example, magnesium
tungstate, zinc orthosilicate, zine beryllium sili~
cate and calcium tungstate. Other suitable flu-
orescent materials will immediately suggest
themselves to those skilled in the art and g fur-
ther reference to the same is believed to be
unnecessary.

Tubes (€ and if are sealed together at their
end portions to formm an annular cylindrical
discharge space {2 within which is provided a
measured amount of mercury vapor and a mix-
ture of neon gas and argon gas.

Electrodes #5—{5 provided at opposite ends
of the discharge space serve for starting and
maintaining the discharge, said elecirodes being
formed preferably with an annular shape and
surrounding the ends of the tube ! to thereby
bring about a2 uniformly distributed discharge
through the space (2. As shown in the draw-
ing (see Fig. 2), each electrode consists of two
helical filaments connected in paraliel, and in
practice the electrodes are coated with an elec- °
tron-emissive material such as barium oxide,
strontium oxide or the like to facilitate the start-

- ing of the discharge. External electrical connec-
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tions to the electrodes 15—1{5 are provided by
suitable lead-in wires (not shown) connected
to the electrodes and to connecting pins {7—i7
and I8—{8 respectively, which pins also serve
as mounting members for the lamp.

The external electrical circuit for operating
the fluorescent lamp is of the type well known
in the art and a description of the sarne is be-
lieved fo be unnecessary.

‘The novel construction above descnbed brings
about. substantial increases in the surface area
of the fluorescent material exposed tc the dis-
charge in a simple and economical manner.
Furthermore, the ratio between the surface area




2

of the. fluorescent mater!al and the discharge
volume is readily and simply adjusted within

‘ any desired value merely by controlling the

diameter of tube I[l. Thus by increasing the
diameter of tube 1§ an increase in the surface
area of the fluorescent material and also g de-
crease in the volume of the discharge space is
obtained.

Another advantage of the construction of the
invention is that the ulira-violet radiations are
generated immediately adjacent to the Huores-
cent layers, and since the radiations travel only
a minimum distance from their point of origin
before exciting the fluorescent material, there
is substantially no reabsorption of the radiations
by the discharge gas.

A further advantage of the construction of the
invention is that it makes possible light sources
of heretofore unavailable color-ranges and color-
blends. For example, new color blends may be
obtained by constituting the coating 13 of a
fluorescent material of a particular characteristic
color and the coating {4 of a material of a dif-
ferent characteristic color. ,

For even further increasing the efficiency of
the fluorescent lJamp the inner surface of the tube
11 is provided with a suitable reflecting layer of
silver, aluminum or the like, such & reflecting
layer being shown as 19 in Figs. 1 and 2.

The principles of above described construction
may also be applied to fluorescent lamps having
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high values of light output and in Fig. 3 such -

an embodiment of the invention is illustrated.

The lamp there shown comprises a cylindrical .

glass tube 20 the interior surface of which is pro-
vided with a coating 21 of fluorescent material.
Concentrically arranged within tube 20 is a glass
tube 22 having its outer and inner surfaces pro-
vided with fluorescent coatings respectively 23
and 24. Coatings 21, 23 and 24 may be applied
to the surfaces of the tubes 20 and 22 in known
manner as previously pointed out.

The tubes 20 and 22 are sealed and joined to-
gether at their end portions to form an annular
cylindrical discharge space 25, and a cylindrical
discharge space 26. Each of the discharge spaces
contains a gaseous filling, for example, of mer-
cury vapor small amount of neon and argon.

For starting and maintaining a discharge with-

" in the space 25, annular shaped electrodes 21—21
conforming to the requirements of the electrodes

15—15 of Figs. 1 and 2, are provided at each end

of the discharge space. Similarly, for starting

and maintaining a discharge within the space 28
. these are provided at the opposite ends thereof,
electrodes 28—28 which for the reasons previously
pointed out are also preferably of the coated fila-
mentary type.

The fluorescent lamp illustrated in Fig. 4 com-
prises an envelope having two concentric coni-
cally shaped wall portions 31 and 32 sealed to-
gether at their base and apex portions to form
an annular discharge space 33. Upon opposing
surfaces of the portions 31 and 32 are fluorescent
coatings 34 and 35 respectively and within  the
discharge space is a filling of mercury vapor and
a small amount of neon and/or other insert gas.
At opposite ends of the discharge space there are
provided electrodes 36—37 consisting preferably
of annular helically-wound filaments coated with
a suitable electron emissive material o facilitate
the starting of the discharge. External electrical
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connections to the electrodes are made at dia- -

~metrically opposite portions thereof by metal pins
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38—38 and 39—38 respectively, which are sealed
into the envelope and the inner ends of which
position and support the electrodes.

In the embodiment of the invention illustrated
in Fig, 4 the light generated by the fluorescent
coatings 34 and 35 diffuses directly from all sur-
faces of the envelope. It is also a novel feature
of this construction that the lamp need only be
mounted on & suitable pedestal to form a “read-
ing-lamp” and the need of auxiliary equipment
such as the usual lamp shade is dispensed with.

While I have described my invention in specific
embodiments and by specific examples, I do not
wish to be limited thereto as obvious modifications
will occur to those skilled in the art without de-
parting from the spirit and scope of the inven-
tion. .

What I claim is:

1. A gaseous electric discharge lamp compris-
ing an envelope having two substantially parallel
concentric conically shaped wall portions joined
together af their apex and base portions to férm
a truncated annular discharge space, a gaseous
medium within said discharge space for generat-
ing high intensity radiations within the invisible
portions of the spectrum, two annular shaped
electrodes for ionizing the gaseous medium, one
of said electrodes being positioned at the apex
portion of the discharge space and the other of
said electrodes being positioned at the base por-
tion of the discharge space, and coatings of flu-~
orescent material on the opposing surfaces of
the wall portions and exposed to the discharge
space.

2. A gaseous electric discharge lamp compris-
ing an envelope having two substantially parallel
concentric conically shaped wall portions joined
together at their apex and base portions to form
a truncated annular discharge space, & gaseous

‘medium within said discharge space for generat-

ing high intensity radiations within the invisible
portions of the spectrum, two annular shaped
electrodes for ionizirig thé gaseous medium, one
of said electrodes being positioned at the apex
portion of the discharge space and the other of
said electrodes being positioned at the base por-
tion of the discharge space, a coating of s flu-
orescent material having one color characteristic
on the surface of one of said wall portions ex-
posed to the discharge space and a coating of a

' fluorescent material having a color characteristic

different from that of said first coating on the
surface of the other of said wall portions exposed
to the discharge space.

3. A gaseous electric discharge lamp compris-
ing an envelope having two substantially parallel
concentric conically shaped wall portions joined
together at their apex and base portions to form
a truncated annular discharge space, a gaseous
medium within said discharge space for generat-
ing high intensity radiations within the invisible
portions of the spectrum, two electrodes for ioniz-
ing the gaseous medium each comprising a helical
filamentary member arranged in annular form,
terminal members connected to each filamentary
member at diametrically opposite portions there-
of, one of said electrodes being positioned at the
apex portion of the discharge space and the other
of sald electrodes being positioned at the base’
portion of the discharge space, and coatings of
fluorescent material on the opposing surfaces of
the wall portions and exposed to the discharge
space.
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