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ABSTRACT OF THE DISCLOSURE

An incandescent bulb having filament segments at-
tached directly to support posts and capable of being
separately energized to form lighted symbols of numerals
and letters. Filaments overlap each other slightly at
corners to minimize gaps in the symbols, The support posts
are also electrical terminals, and one or more may be
hollow to evacuate the bulb,

e —

This invention relates to a small, multi-filament elec-
tric light in which the filaments are so placed that when
they are energized selectively by electric currents, they
produce patterns of light that correspond to Iletters,
numbers and other graphic symbols.

One of the objects of the present invention is to pro-
vide a very small light using filaments to produce alpha-
numeric and related symbols, Another object is to pro-
vide a filamentary light for producing graphic symbols
in which the lines making up the symbols are sharply
defined, are substantially all in one plane, and in which
the illumination of each line extends the full desired
length of the line to the corner of an intersecting line,
if necessary.

In accordance with the objects of the invention, a
miniature light is provided, usually in the form of a
parallelepiped, having a transparent faceplate, or at least
certain transparent line areas on the faceplate, and fil-
ments arranged behind such faceplate to produce an
image corresponding to letters or numbers when the fila-
menis are selectively energized. The filaments are sub-
stantially parallel to the faceplate and extend between
pairs of supporting Posts and are attached to these posts
on slightly different levels, These levels depend on the
direction of the filaments with respect to the edges of
the front surface of the structure. The filaments and the
ends of the posts supporting the filaments are enclosed
by the walls of the light with the enclosure either evacu-
ated or filled with inert or non-oxidizing gas.

This invention will ‘be defined in greater detail in the
following specification together with the drawings, in
which:

FIG. 1 is a front view of a simplified filament light
structure capable of being illuminated to produce images
of numerals; -

FIG. 2 is a cross-sectional view of the structure of
FIG. 1 along the line 2—2;

FIG. 3 is a cross-sectional view of the structure of
FIG. 1 along the line 3—3; .

FIG. 4 is a chart of the relationship between the in-
dividual filaments in FIG, 1 and the numerals;

FIG. 5 is a working diagram showing the intercon-
nection between the Support posts and the terminals of
the light of FIG. 1 3 .

FIG. 6 shows a support post assembly for a pair of
the posts in FIG. 1;

FIG. 7 is a front view of a more complex light capable
of reproducing alphabetical as well as numerical symbols;
and
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FIG. 8 is a fragmentary perspective view of one sec-
tion of the light of FIG. 6.

The light in FIG. 1 comprises a rectangular glass face-
plate 11 sealed along its perimeter to side walls 12, which
may be glass or metal. Behind the faceplate 11 are several
filaments 13-19 connected to supporting posts 21-32,
More particularly, the filament 13 is connected from the
post 21 to the post 22, the filament 14 is connected from
the post 23 to the post 24, the filament 15 is connected
from the post 25 to the post 26, the filament 16 is con-
nected from the post 27 to the post 28, the filament 17 is
connected from the post 24 to the post 29, the filament
18 is connected from the post 26 to the post 30, and the
filament 19 is connected from the post 31 to the post 32,

These filaments outline 5 character-defining area except
for the filament 16 which goes horizontally across the
centre of this area. With only the filaments shown in FIG.
1. the light is suitable for producing all of the ten
numerals from zero to 9. For example, the numeral 1
is produced by causing the filaments 15 and 18 to be-
come illuminated, the numeral 2 is reproduced by caus-
ing all of the filaments except filaments 14 and 18 to
become illuminated, the numeral 3 is produced by caus-
ing all of the filaments except filaments 14 and 17 to
become illuminated, the numeral 4 is reproduced by caus-
ing all of the filaments except the filaments 13, 17 and
19 to become illuminated, the numeral 5 is reproduced
by causing all of the filaments except the filaments 15
and 17 to become illuminated, the numera] 6 is repro-
duced by causing all of the filaments except filament 15 to
become illuminated, the numeral 7 is reproduced by caus-
ing filaments 13, 15 and 18 to become illuminated, the
numeral 8 is reproduced by causing all of the filaments
to become illuminated, the numeral 9 is reproduced by
causing all of the filaments except the filament 17 to
become illuminated, and the numeral zero is reproduced
by causing all of the filaments except the filament 16 to
become illuminated,

It is an advantage of the way that the filaments cross
each other in accordance with the present invention that
the numerals are reproduced substantially without gaps.
That is, the cross bar at the top of the 7, which constitutes
the filament 13, crosses the upper end of the filament 15
and therefore when both of these filaments are illumi-
nated, there is no gap in the light emanating from that
portion of the filaments 13 and 15 where they cross each
other. On the other hand there is no extension of the
light beyond the cross-over point for the reason that the
very end part of each filament tends not to be incandescent
because of the drain of heat away from the filament and
into the supporting posts therefor.

There may be a gap in the vertical part of, for exam-
ple, the numeral 7 between the filaments 15 and 18 be-
cause the common ends of these two filaments are both
attached to the common support post 26 which drains
heat away from the ends of the filaments, but even this
8ap can be reduced by providing additional support posts,
one for the lower end of the filament 15 and the other for
the upper end of the filament 18 with the support post for
the lower end of the filament 15 being below the support
post for the upper end of the filament 18 as viewed in
FIG. 1 to produce the effect of an overlap of the illumi-
nated parts of these filaments,

FIGS. 2 and 3 show side cross-sectional views of the
structure of FIG. 1 and illustrate the spacing of the fila-
ments from the inner surface. of the faceplate 11. Only
the filament 19 is shown in FIG. 2, the other filaments 16
and 13 parallel with it being directly behind it. The fila-
ment 19 is stretched between the upper ends of the posts
relatively close to the innper surface of
The posts 29 and 3¢ to which the fila-
are connected are not as tall as the posts

the faceplate 11.
ments 17 and 18
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31 and 32 and therefore the filaments 17 and 18, which
are hidden by the upper end of the posts 29 and 30, pass
beneath the filament 19 and are farther away from the
faceplate 11. This is illustrated in FIG. 3 which shows the
filaments 15 and 18 but not the other filaments perpendic-
ular thereto.

The distance between the plane in which the filaments
14 and 15, 17 and 18 lie and the plane in which the
filaments 13, 16 and 19 lie may be quite small and of the
order of a few thousands of an inch so that when the
lighted filaments are viewed through the faceplate 11, the
flaments running in both directions appear to be in sub-
stantially the same plane.

In order to illuminate any one of the filaments, the two
supporting posts to which it is connected must be electri-
cally connected to a source of voltage. Because the fila-
ments in the present light are so small, this source of
voltage may be correspondingly small, for example on the
order of one volt, although the light may be made in
larger sizes for larger voltages as well. An important ad-
vantage of the incandescent filamentary structure of the
present lights is that the voltage may be varied as required
to vary the light intensity. In dark areas the intensity may
be reduced with a more than corresponding increase in
longevity of the light.

FIG. 4 is a chart showing the filaments that have to
be illuminated to produce each of the ten numerals. By
connecting one end of each filament to a common fer-
minal, any numeral can be produced by connecting the
other terminal of appropriate Slaments to a single voltage
source. The connection to the flaments are shown in
FIGS. 3 and 5.

The left hand section of FIG. 3 shows one way of
forming terminals for connection of external circuits to
the filaments in the illuminated part of the light. In this
embodiment there are nine such terminals in the form of
hollow terminals 40-48 of which the terminals 40, 42,
44, 46 and 48 are in front of the terminals 41, 43, 45 and
47 so that only a small section of each of the latter ter-
minals is visible between adjacent ones of the even num-
bered terminals. As may be seen, the support post 25 for
one end of the filament 15 is directly connected to the
terminal 40 while the support post 22 is directly connected
to the terminal 42. The other support post 26 for the fila-
ment 15 passes between the terminals 44 and 46 and
through an insulating block 51 to the terminal 45. The
support post 28 is connected to the terminal 44 and the
support posts 30 and 32 respectively, are connected to the
terminals 48 and 46. All of these connections between
the support posts and the terminals may be made by weld-
ing or by any other convenient means. The insulating block
51 may be an epoxy block formed in place to help lock
the illuminated part of the light to the terminal structure
and to hold the terminals 40-48 firmly in place.

Because of the fact that the support posts 24 and 26
are common to more than one filament, these support
posts should be connected to a common terminal as shown
in FIG. 5. FIG. 5 is a view of the terminal end of the
light and shows that the support posts 21, 24, 26, 27 and
31 are all connected to common terminal 45. The other
support posts are connected to individual terminals to
permit a voltage source to be connected between one or
more of these individual terminals and the common ter-
minal 45 to illuminate one Or more of the filaments.

Because the support posts are ranged in closely spaced
pairs, it is convenient in manufacturing the light to pro-
duce initial substructures consisting of pairs of the support
posts supported in glass peads. One such substructure is
shown in FIG. 6. As may be seen in FIG. 6, a glass bead
52 supports two support posts, a shorter post 25 and 4
long post 22. In addition, in order to provide a channel
through which the chamber in which the filaments are
located may be evacuated and perhaps to be filled with
an inert gas, one of the posts, for example the post 25
may be hollow, to be sealed shut after the light has been
evacuated or filled with gas.
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Referring to FIG. 3 it will be seen that the support
posts with their individual glass beads 52, 53 and 54 have
been made a part of monolithic glass base structure 56
which is sealed to the side walls 12 of the illuminated part
of the structure. A permissable alternative structure is to
make the base 56 out of metal, in which case the glass
beads 52, 53 and 54 will not lose their identity but must
be hermetically sealed to the metal. This may be done in
a variety of ways, including forming matched coefficient
fields of such materials as borosilicate glass for the beads
and Kovar for the metal. Other matching coefficient com-
ponents are No. 52 nickel iron alloy for the support posts
and metal base and a lime or lead glass having a coeffi-
cient of expansion of around 88 to about 92X 10 units/
unit length/° C. Glass having a coefficient in this range
comes acceptably close to matching the coefficient of ex-
pansion of No. 52 nickel iron alloy. Still further match-
ing pairs may be used, or the base structure 56 might be
formed by means of compression sealing techniques.

While FIG. 1 shows a light that is capable of reproduc-
ing images of all of the numerals from zero to 9, FIG.
7 shows a light with additional filaments that make it
capable of reproducing not only the numerals but all of
the letters of the English alphabet. In the light structure
of FIG. 7, the three horizontal filaments 13, 16 and 19
have been divided into two sections. Filament 13 has been
broken into a left hand filament 132 and a right hand
filament 13b, and these left and right hand sections are
joined together at a common support post 61. Similarly,
the filament 16 is divided into a left hand section 164 and
a right hand section 165 joined together at a central sup-
port post 62, and the lower filament 19 is divided into a
left hand section 19a and a right hand section 195 joined
together at a support post 63. The vertical filaments 14,
15, 17 and 18 are the same as in the light of FIG. 1. Four
additional diagonal filaments are also provided in the
light of FIG. 7, these being filaments 66-69 and all of
the latter are joined together at the central support post
62. Separate outer support posts must be provided for
the latter filaments, and these are indicated by reference
characters 71-74.

The combinations of filaments that must be illuminated
to produce almost any numeral will now be more complex
for the light of FIG. 7 than for the light of FIG. 1 simply
because any horizontal filament that enters into the re-
production of a numeral will now require that at least
two such horizontal filaments be energized. For example,
the numeral 7 now requires that both filaments 13z and
13b be energized along with the vertical fitaments 15 and
18. As in the case of the simpler form of light in FIG. 1,
any support post, such as the support post 61 that has
more than one filament connected to it, must be the sup-
port post that goes to the common terminal of the light.
To take a specific example, an image corresponding to
the letter B can be formed by illuminating the filaments
13a, 13b, 67, 16a, 16b, 18, 195, 194, 17 and 14. One end
of each of these filaments is supported by a support post
that also supports another filament. These common sup-
port posts involved in the letter B are, in the order in
which they occur in tracing out the letter, the post 61, 62,
26, 63 and 24. By connecting all of these support posts
to a common terminal and by connecting one terminal
of a source of energizing voltage to that common terminal
and the other terminal of the voltage source to the support
posts 21, 22, 72, 27, 28, 30, 32, 31, 29 and 23, which are
again listed in the order in which they occur in tracing out
the letter, an intelligible image of the letter B will be
formed.

The additional complexity of letters requires not only
the diagonal filaments 6669 but two central vertical fila-
menis 76 and 77 joined together and connected to the
post 62. The upper end of the filament 76 is connected to
a post 78 and the lower end of the filament 77 to a post 79.

FIG. 8 shows in a perspective view the arrangement
of the support posts at each of the corners. In this figure
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only the lower left hand corner is illustrated with the sup-
port posts 29, 31 and 74. The shortest of these posts has
arbitrarily been chosen to be the post 31, which is the
one that is connected to the filament 19a. The support
post 29 is longer than the support post 31 and in this em-
bodiment is indicated as extending twice as far above
the level of the base constructure 15b as the support post
31. The filament 17 is connected to or near the top of
the support post 29 so that it lies in a plane substantially
paralle] to.the plane in which the filament 19¢ is located,
but these planes are spaced apart by a vertical distance
of only a few thousandths of an inch so that when the
light is viewed from the front surface, which is the way
that it is viewed in FIG. 7, these filaments appear to be in
the same plane. The diagonal filament 69 must cross
both of the filaments 17 and 19z without touching either
and is therefore comnected to a third support post 74
that extends three times as far above the surface of the
base structure 156 as does the support post 31. The fila-
ment 69 is therefore closer to the faceplate of the light
in FIG. 7 than is either the filament 19q or 17, All three
of the support posts 29, 31 and 74 are hermetically sealed
into a glass eyelet 81 which, in turn, is hermetically sealed
into the metal base plate 156. As in the case of the all-
glass base plate 56 in the light in FIG. 1, the base plate
156 could also be made of glass in which case the eyelet
81 could simply melt and become a part of the overall
glass base plate.

While this invention has been described in terms of
specific embodiments, it will be apparent to those skilled
in the art that modifications may be made therein without
departing from the true scope of the invention as defined
by the following claims,

What is claimed is: ]

1. A filamentary light comprising a plurality of fila-
ments, a first one of said filaments extending in one direc-
tion in a first plane and a second one of said filaments
extending in a second direction in a second plane sub-
stantially parallel to said first plane but spaced from said
first plane by a distance so small that said filaments appear
to be in substantially the same plane; first and second
support posts, one end of the first filament being con-
nected directly to said first post and the other end of said
first filament being connected directly to said second post;
third and fourth support posts, one end of said second
filament being connected directly to said third post and
the other end of said second filament being connected
directly to said fourth post, said first and third posts
being located closely adjacent to each other, said filaments
crossing each other near the respective ends thereof con-
nected to said first and third posts; and an enclosure sur-
rounding said filaments, said enclosure having a sub-
stantially entirely transparent glass faceplate.

2. The invention as defined in claim 1 in which said
faceplate is a substantially flat glass panel substantially
parallel to said planes.

3. The invention as defined in claim 1 in which all of
said support posts are conductive rods.

4. The invention as defined in claim 3 in which at
least one of said rods is hollow and extends completely
through the wall of said enclosure to form a channel for
removing gas from said enclosure,

5. The invention as defined in claim 1 in which there
are first additional filaments substantially parallel to said
first filament and second additional filaments substantially
parallel to said second filament, all of said filaments sub-
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stantially parallel to said first filament being in said first
plane and all of said filaments substantially paralle] to
said second filament being in said second plane.

6. The invention as defined in claim 5 in which at
least some of said filaments extending - parallel to said
first filament are connected end to end to common sup-
port posts within a character-deﬁning area and other sup-
port posts supporting the other ends of said filaments and
the ends of others of said filaments are located outside
of but immediately adjacent to said character-defining
area.

7. The invention as defined in claim 1 in which the
wall of said enclosure opposite said faceplate comprises
a sheet of metal having a plurality of spaced apertures
therein and glass beads hermetically sealed in each of
said apertures with two of said support posts sealed into
each of said glass beads.

8. The invention as defined in claim 1 in which said
first and second filaments are substantially perpendicular
to each other and said enclosure is in the form of a
parallelepiped and said base plate is substantially perpen-
dicular with edges substantially parallel to said first and
second filaments.

9. The invention as defined
ditional posts, each end of each of said filaments being
attached to one of said posts, said comprising a wall sub-
stantially parallel to said face plate; and a plurality of
glass beads integrally sealed to said glass wall in spaced
array, each of said beads having at least two of said posts
sealed therein and extending therethrough.

10. ‘The invention as defined in claim 9 in which said
wall is glass and said beads are fused thereto.

11. The invention as defined in claim 9 in which one
of said first additional filaments is substantially aligned
end-to-end with said first filament and has one end directly
connected to said second post,

12. The invention as defined in claim 1 in which said
first and second filaments are substantially perpendicular
to each other said light comprising, in addition: a third
filament; fifth and sixth support posts, one end of said
third filament being directly connected to said fifth post
and the other end of said third filament being connected
directly to said sixth post, said fifth post being located
closely adjacent to said first and third posts, said third fila-
ment extending at an angle other than 90 degrees to said
first and second filaments and in a plane substantially
paralle]l to said first and second planes and spaced from
said first and second planes by a distance so small that
all of said filaments appear to be in substantially the same
plane; and a glass bead, said first, third and fifth posts
being sealed into and supported by and extending through
said bead, said one end of said third filament crossing
said first and second filament near the respective ends
thereof connected to said first and third posts,

in claim 5 comprising: ad-
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