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This invention relates to vacuum tube
lamps and more particularly to lamps of the
type wherein a column of more or less rare-
fied gas is caused to glow and radiate light

5 by the passage of an electric current there-
through and more particularly in which a
more or less rarified gas such as neon is used,
either with or without additional substances
such as mercury vapor, etc.

It is an object of this invention to produce
a lamp of the class described which will ra-
diate moré light in a desired direction with
the same power load than the known types, or-
conversely, which will radiate the same
15 amount of light in a desired direction with a
smaller power load than the known types.-

Tt is & further object of this invention to
produce a lamp of the class described which
will radiate light to a greater extent in one”
o0 or two predetermined directions than in other
directions. ‘ ' »

It is still a further object of this invention

to produce a lamp of the class described which

. shall have a greater illuminating efficiency

25 for a particular class of work than the known
types. : : ’ '

Still other objects of this invention will be

apparent from the specification.

The features of novelty which I believe to

30 be characteristic of my invention are par-

ticularly pointed out in the appended claims.

My invention itself, however, both as to its

underlying principles and as to its practical

embodiments will best be understood by ref-
35 erence to the specification and accompany-

in%drg_awing in which: o

iglire 11s a front elevation of a lamp ac-

cording to my inyention; '

Figure 2 is'a top plan view thereof; and

Figure 3 is a cross section on lines 3—3
‘of Figure 1. ,

Lamps of the class described are most gen-
erally used, and find their greatest utility in
~ advertising signs rather than in general illu-

5 mination and such signs are generally ob-

10

40

servable only from the front. It foHows v

therefore that when a lamp of the class de-.

scribed which radiates light equally or sub-

stantially so in all directions is used a large

proportion of the light is radiated at angles

“which caused it to be practically lost. For in-

stance in an advertising sign, substantially
the only useful light is that which is radiated
in the direction normal to the eye of the ob-
server or within a few degrees thereof. The
light which is radiated in a diréction sub-

stantially perpendicular to this direction is

of practically no utility and is in effect, a
dead loss. : L

In order to minimize the radiation in un-
desired directions and to increase the propor-
tion of light radiated in the desired direction,
I have found that the evacuated envelope
which contains the rarefied gas should have
cross-sectional dimensions which are a mini-
mum in the direction desired to radiate light
and a maximum in the direction which it is
desired to minimize radiation of light. 'In

other words, instead of using a tube or con-

tainer of circular cross section, I utilize a
container which is substantially flattened to
provide a column of rarified gas of maximum
‘width and minimum depth. ,
Referring now more particularly to Figure
1, 1 represents a container or envelope hav-

-ing subs’antially parallel sides 2 and 3 and
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terminating in cylindrical neck portions 4 -

communicating with bulbs 5 containing suit-
able electrodes 6 carried on lead-in wires 7
passing through a press 8. The electrodes 6
may if desired be maintained in position with
reference to the bulb 5 by suitable strings of

glass beads 9 strung on wire and positioned . ‘

around the electrodes. = -

In the construction of a lamp according to
my invention, care must be taken in forming
the container to avoid a structure which is
not self-supporting. It is of course well
known that atmospheric pressure is approxi-
mately fifteen pounds per square inch, where-
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- as the gaseoué pressure within a lamp of the

5]
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type described is a very small fraction of this
pressure. Therefore, the walls of the lamp
are constantly under pressure from the ex-
terior and if 1t is attempted to utilize a tube

-which is too wide and too shallow, the enve-

lope will not be sufficiently strong to sustain
the pressure against it and the tube will be
likely to collapse either while being exhaust-
ed, or in use. I have found that best re-
sults are obtained when circular tubing is
flattened to such an extent that its maximum
dimension is substantially twice its diameter

- before flattening and this tubing I have

15

20

found will satisfacterily sustain the air pres-
sure to which it is subjected, and will like-
wise satisfactorily sustain the strains inci-
dental to the usual mounting and usage.
‘When the container is shaped as described
the gaseous column of course takes the shape
of the container, with the result that a large
proportion of the light radiated from the
lamp is radiated in a direction normal to the
walls 2 and 8 and very little of it is radiated
in a direction parallel to these walls.
example, I have found that the intensity of

* illumination of a lamp according to my in-
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vention is 27.9 horizontal -candle power per
foot in a direction normal to the walls 2 and
3 whereas the intensity of illumination of a
lamp having substantially the same cross-
sectional area, but circular, is only 16.5 hori-
zontal candle power per foot under the same
conditions. In other words, there is an in-
crease in intensity of illumination in two
directions of nearly 100 per cent, accom-
panied, of course, by a diminution of in-
tensity in directions parallel to.walls 2 and 3.
ile T have shown and described a par-
ticular form of my invention which should be
understood that the same is not limited to
the precise form shown but that modifica-
tions and changes may be made as will be
apparent to those skilled in the art without
departing from the scope of my invention.

1t is clear that i use the lamp will be ar-

ranged with its maximum cross-sectional di-
rectional dimension extending normal to the
direction of dssired maximum light intensity.

What I claim is: '

1. A luminescent tube comprising in com-
bination, a transparent envelope having flat-
tened walls of yniform width throughout
and internal axds of which one is substan-
tially longer than . the other, internal elec-
trodes and a filling of rare gas, whereby a
long life luminescent tube is provided capa-
ble of emitting more light in a direction nor-

- mal to said longer axis than in the direction
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normal to the shorter axis. .
2. A luminescent tube comprising in com-

.. bination, a transparent envelope having flat-

65

tened walls of uniform width throughout
and internal axes of which one is gubstan-

tially longer than the other, internal elec-.
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trodes and a filling of neon gas, whereby a
long life luminescent tube is provided capa-

ble of emitting more light in a direction nor- ‘

‘mal to said longer axis than in the direction

normal to the shorter axis, and bearing to a
circular luminescent tube of the same cross-
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sectional area, a ratio-of potential illuminat-

ing intensity in the direction normal to said
longer axis of approximately two to one.
In testimony whereof, I have hereunto set
my hand this 29th day of April, 1926. .
ROBERT C. SMALLEY.
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