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4 Claims.

1

My invention is directed to capacitive lighting
systems, particularly to those employing high
frequency alternating current for illumination
of gaseous discharge lamps, and has as an im-
portant object the provision of an efficient high
frequency lighting systera operable by relatively
low voltage current, which is adapted to yield
pleasing decorative effects as well as greater light
intensity, and in which the high frequency radi-
ations are effectively confined.

Cther important objecis include the provision
of novel gaseous discharge lamps and devices
for disposing such lamps in energy transmitiing
relation to high frequency ficlds, as well as de-
vices for establishing a high field gradient for
energy filowing through the lamps.

Other objects reside in the diverse novel shapes,
combinations, and arrangements of component
parts, as will more fully appear in the course of
the following description and from the appended
drawings in which:

Figure 1 is a vertical secticnal view of a lamp
and conductor:

Figure 2 is a plan view of a series of lamps sim-
ilar to those illustrated in Figure 1, arranged on
a conductor; |

Figure 3 is an elevational view of the lamp
string illustrated in Pigure 2 applied to a tree;

Figure 4 is a partially sectioned vertical ele-
vation of another form of lamp together with a
suitable socket;

Figure 5. is a partially sectioned elevation illus-
trating the assembled position of the parts shown
in Flgure 4
. Figure 6 is a partially sectioned elevation
through a modified form of my lamp.

‘Figure 7 is an-elevation illustrating the assem-

led position of the parts shown in Figure 6;

Figure 8 is a partially sectioned perspective
view of a modified form of my inventiorn, par-
ticularly adapted for use as a sign; and

Figure 9 is a partially sectioned elevation of a

modified form of my device as applied to tree
decoration.

In Pig. 1 T have illustrated a lamp, generally
designated 18, which may include a hollow spheri-
cal glass envelope (i, Laving sealed therein a
class conduit {2 provided with an internal bore,
indicated at 13. The envelope i{ is filled with
a suitable gas, such as neon, argon, krypton,
‘helium, xenon, or mixtures thereof under low
‘pressure, although other gases may be employed,
'if desired. Preferably, the internal surface of
the envelope {! is provided with a ¢oating of
suitable phosphor {4 of the type adaptied to radi-
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ate visible light waves when acted upon by ultra-
violet radiation. 'The surfaces of the conduit {2
preferably should not be coated with a phosphor,
althicugh in special instances such a coating may
be erployed.

A hizh frecuency conductor {8 extends through
the bore {3 of the conduit i2, the lamp 10 being
held in »osicicn on: thie conductor {6 by a suitable
resilient grommet 1%, shaped to resiliently en-
age the conductor 1§ and the internal surfaces
of the bore {3. The grommet {7 should fit both
the bore 13 and the conductor 16 quite c¢losely
in crder Yo prevent the entry of water or mois-
ture into the bore 18. The conductor {6 is nor-
mally provided with an insulating coating 8
which need not be removed from the portion of
the conductor extending through the bore 13
and serves to insulate the conductor 6 from
an external conductive screen or mesh covering
£ 9,

As best seen in Figure 2, the covering 18 may
exiend over the conductor i§ and the lamps 10
whichh may suitably be spaced at intervals along
the conductor. This covering {9 ordinarily com-
prises a metaliic mesh or screen of a highly flex-
ible nature and open weave, formed by weaving
fine wire or the like. It is essential to my pur-
poses that the weave of the covering 18 be suf-
ficiently open to permit the substantially un-
obstructed passage of light, and is, for that rea-
son, herein termed “transparent,” although it
will be understood that the actual metallic mem-

bers of the covering {9 are not themselves trans-
parent.

My lamp string, illustrated in Figure 2, may be

applied as an assembly for decorative purposes,

as to a Christmas tree, and connected to a suit-
anle oscillator i whieh, in turn, is connected to
a suitable source of alternating current and may,
11 desived, include an artificial ground, to which
the conductive covering 19 is connected. Alter-
natively, the chassis of the oscillator 2! may be
connecied to ground, and the covering {9 con-
nected to the chassis of the oscillator. It is, of
course, not essensial that the covering 8 be
connected directly to ground since suitable con-
cuctive media insulated from the high frequency
conductor 16 may be employed for this purpose.
I have found shielded cable, comprising an inter-
nal high frequency co*:aductor 16, an intermediate
insulating coating {8, and an external flexible
metallic cover 22 to be hlghly satisfactory for
this purpose.

As a more specific example, the string of lights

illustrated in Figures 2 and 3 may: be approxi=-
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mately 12 feet in length ang provided with ap-
proximately 24 lights spaced evenly along the
conductor. The oscillator 21 may suitably be of
an output frequency of approximately 100 kilo-
cycles at 1,000 volts. Under these conditions,
when the external covering 19 is suitably applied
over the lamps {10 and grounded, as hereinbefore
described, the lighting system will draw approxi-
mately 8 watts.

From the foregoing, it will be understood that
as the oscillator 2! applies high frequency cur-
rent to the conductor 16, a field of similar fre-
quency is created around the conductor and the
lamps 0 disposed along the conductor pick up
this energy, causing an internal gaseous discharge
within the lamp, the intensity of the discharge
being proportionate to the field gradient through
the lamp. The circuit is completed through the
external conductive covering (9 to ground, it
being understood that the covering (9 is at all
times insulated from the high frequency con-
ductor 16. The conductor 6, in other words,
“acts as one element of a capacitance, the other
element being the external conductive covering
{9, and the lamps (0 acting as the discharge path
between the capacitive elements of the system.

Preferably, the lamps 10 should be disposed as
closely as possible to the conductor (6 and the
covering (9 in order to obtain the maximum field
eradient through the lamp. The lamps {8 assem-
bled in the manner described are particularly
well adapted for use out of doors, where extreme
moisture conditions may be encocuntered. I have
found that moisture has little or no effect upon
this system if excluded from the bore {3 by the
resilient grommets [T. Since the covering {9 is
conductive, an efficient system is provided where-
in substantially all of the energy consumed is
utilized in illumination, and furthermore the high
frequency radiations are confined to the space
within the covering {9, thereby preventing local
radio interference.

It is not, however, necessary that the covering
{9 envelop both the conductor 6 and the lamp
0. As shown in Figures 4 and 9, I may provide
a, lamp, generally designated 23, having a pro-
jecting hollow stem 24 provided with indentations
26 near a2 hollew envelope 27. The envelope 27
contains a quantity of gas under low pressure,
similar to the gas fill previously imentioned, and
may also be provided with a phosphor coating 14
on its internal surface. A transparent external
conductive covering 28 exfends around the enve-
lope 2T argd is secured to a metal ring 29 tele-
scoped over the stem 24 and supported by the
envelope 27 below the indentations 26. The lamp
23 is adapted for reception by a socket, generally
designated 3{, which is provided with a centrally
disposed internal metal clip 32 having lips 33
shaped to receive and engage the indentations
26 in the stem 24 of the lamp 23. A hollow cylin-
drical insulating member 34 is telescoved over
the clip 32 and secured, as by a rivef 36, to an
external cylindrical metal cover 3T having lips 28
“extending downwardly and outwardly beyond the
extremities of the clip 32 a distance sufficient to
firmly engage the metal ring 29 when the Jips 33
of the clip 32 have engaged the indentations 26
in the stem 24. The conductor {6 extends through
the socket 31 into contact with the clip 32, but
is insulated from the cover 371. Since shielded
cable should he used for this type of insulation,
the external conductive covering 22 of such cable
is secured to the cover 37 of the socket 31. There-
fore, as high frequency current is applied to the
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4
conductor 16, the lamp 23 will be illuminated, the
current flowing through the clip 32 and the lamp
23 to the covering 28, through the ring 29 to the
eovering 37, and then through the external cover
22 to ground, completing the circuit and confining
the high frequency field to the desired area.

It is, of course, not essential that the envelope
27 of the lamp 23 bLe spherical in shape, since
substantially any other shape will be found suit-
able. If desired, the envelope may be formed as
letters of the alphabet or numerals, and em-
ployed for advertising purposes. In such
instances, however, the modified form cf appa-
ratus illustrated in Figures 6 and 7 are usually
more efficient. In this modification I provide a
tubular envelope 38 suprorted within a transpar-
ent external conductive covering 4{ by a suitable
conductor 42 secured at one end to the envelope
29 and at the other to a metal clip 43, having
indentations 26 similar to those described In con-
nection with Fizure 4. The clip 43 and the con-
ductor &2 mav be embedded in a cylindrical block
AA of incsulating material mounted within an
annular metal ring 4% which is, in turn, secured
to the external covering 41, Although the clip
33 may assume many various forms, I have illus-
trated my preferred form which is similar to that
nrevicusly described and empleys a similar
sgcket. The envelope 39 is, as in other Jamps
nraviously described, provided with gas fill, and,
i desired, an internal phosphor coating. Maxi-
mum efficiency will be obtained by securing the
conductor 42 to the envelope 39 at a point some-
what less than half way along the envelope and
by providing a conductive member 41 connected
to the external covering 4i extending upwardly
along the envelepe 38 for a substantially equal
distance. As the conductor 16 is energized, the
enerey will flow through the clip 43 and along
the conductor 42, through the lamp and into the
covaring &1 through the conductor 41, the latter
being effective to confine substantially 21l of the
energy flowing in the circuit fo a rath which
ineludes the lamp. It is, of course, essential
that the conductor 4T and the external covering
&{ be spaced cr insulated from the conductor 42,
By the use of suitable insulaiing material dis-
posed between the covering 41 and the conductor
22 the covering 41 may he bent inwardly toward
the lamp below the conductor 42, thereny elim-
inatine the desirability of the conductor 41. This
does not, however, constitute a preferred emhodi-
ment. The envelope 39 may, as previously men-
tioned, assume substantially any desired shape,
as may the tubing employed in the construction
of the so-called neon signs, and may, by the sult-

able selection of phosphors and gases, provide a

wide range of color selection. - |
The external covering which constitutes on

of the capacitive elements of my system need not,
i1 each instance, he employved in precisely the
manner described, it being desirable, however,
to dispose the covering in such a position that
the lamp employed will be supported in relatively
close proximity thereto. An example of this tyne
of inctallation is shown in Figure 8, in which I
have provided a sign comprising a generally
rectangular box, generally designated 48, having
sides 89 and a bottom 5f. A metal plate £2 may
he disposed within the box betwesn the sides 42
and spaced from the hottom 5. 'The plate 52 is
provided with o plurality of spaced openings $§3
suitably shaped to receive tubular gaseous dis-
charge lamps 54. If desired, spring clips 56 may

‘be secured to the underside of the plate 92 1o
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limit the projection of the lamps 54 through the
plate. An external transparent conductive cover-
ing &7 enveloping the box 48 is provided and con-
nected to ground. The oscillator 21 is connected
Dy & sultably shielded conductor 88 to the plate
a2,

When properly arranged the lamps 84 should
project through the plate 52 for approximadtely
one-third to one-fourth of their length and
should be sufiiciently long to bring the cuter ends
thereof into close proximity with the external
covering &i, thereby insuring that substantially
all cf the energy flowing between the plate 52 and
the covering 57 goes through the lamps 54,

A similar arrangement may also be employed
in tree decoration or the like, utilizing lamp
strings of the type illustrated in Figure 2, but
withcus the external covering 8. In such
instances, as illusirated in Figure 9, the lamp
strings may be draped on the tree or other sup-
port near the outer ends of the boughs, and the
entire tree covered with a transparent conductive
mesh cover 58 suitably connected to ground.
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20

From the foregoing, it may be seen that in each

instance the lamps employed are disposed in
energy transmitting relation fo bhoth fthe high
freguency conductor and the external conductive
covering, this disposition not only insuring a high
field gradient through the lamp but also coniin-
ing the high frequency field to the desired area.
Since no internal electreodes are employed, rela-
tively impure or inexpensive gases may be em-
ploved, and the simplicity of construction makes
possible not only inexpensive fabrication but
permits a high order of durability. Because of
the efficient coupling between the capacitive ele-
ments of my lighting system, substantially all of
the energy consumed is utilized for illuminating
purposes, resulting in a light of higher intensity
than would otherwise normally be expected.

The foregoing detailed description has been
made in compliance with R. S. 4888 but is not
intended to limit my invention to the precise
details hereinbefore described except in so far as
defined by the appended claims.

T claim:

1. A gaseous discharge lamp assembly com-
prising a fransparent envelope of dielectric ma-
terial having its interior sealed from the atmos-
phere, a conduit extending through the en-
velope and sealed at each end to the envelope, a.
rare gas sealed within the envelope at low pres-
sure and encompassing the conduit, a high fre-
quency conductor extending slidably through the
conduit, means between the conduit and envelope
for holding the envelope in place on the con-
ductor, and a grounded reticulated metal mem-
ber around the envelope.

2. A gaseous discharge lamp assembly com-
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6

prising a hollow transparent glass envelope hav-
ing its interior sealed from the atmosphere, a
glass tube extending through the envelope, said
tube being sealed at each end to the envelope, 2
rare gas sealed within the envelope at low pres-
sure and encompassing the conduit, a high fre-
guency conductor extending slidably through the
glass tube, means extending between the con-
ductor and the glass tube for holding the en-
velope in positicn on the conductor, and a
grounded reticulated metal member enveloping
the conductor and the snvelope.

3. A gaseous discharge lamp assembly com-
prising a. spherical glass envelope having its in-
terior sealed from the atmosphere, a straight
giass tube extending diametrically through the
envelope and sealed at its opposite ends to the
envelope wall, a rare gas sealed within the en-
velope at low pressure and encompassing the
conduit, a high frequency conductor extending
slidably through the glass tube, means extending
vetween the tube and the conductor for holding
the envelope in place on the conductor, and a
csrounded reticulated metal member enveloping
the conductor and the envelope.

4. A gaseous discharge lamp assembly compris-
ing a transparent envelope of dielectric material
having its interior sealed from the atmosphere,
a tube of the same material extending through
the envelope in sealed opposite ends to the en-~
velope, a phosphor coating on the internal sur-
faces of the envelope, a rare gas sealed within
the envelope at low pressure and encompassing
the tube, a high freguency conductor extending
slidably through the conduit, means extending
between the tube and the conductor for holding
the envelope in place along the conductor, and a
reticulated grounded metal member complete-
ly enveloping said conductor and envelope.

WILLIAM B. GREENLEE.
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