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DISPLAY DEVICE

Robert J. Brown and Stanley A. Manning, Yorktown

Heights, N.Y., assignors to Infernational Business Ma-

chines Corporation, New York, N.Y., a cornoration of

New York

Filed Dec. 31, 1962, Ser. No. 248,317
19 Claims. (CL 340—33¢)

This invention relates to display devices and more
particularly to a character display device wherein seg-
menis are selectively combined to form characters.

Character display devices of the prior art have in-
cluded large display boards fabricated of incandescent
lamp groupings which are adapted to be energized ac-
cording to a preselected pattern to produce the desired
characters. Character display.devices have been fab-
ricated of a plurality of conformed neon lamps where-
in each character is separately formed from an individu-
al neon lamp. Also suggested have been character dis-
plays formed from glow discharge devices.

Where relatively small displays are desired, the prob-
lems of miniaturization and electrical connection for a
plurality of incandescent sources renders such dispiays
impractical.

In the case of neon lamp character displays, and
particularly those of small size, the practical construc-
tion features of the neon lamps normally necessitate that
each character be separately fabricated. In some cases
these separately fabricated characters have been super-
imposed one on top of another so that any character can
be displayed from one location. Apart from construc-
tional difficulties and expense, this has the disadvantage
that the character which is posiiioned at the bottom of the
stack is impaired with respect to legibility.

Another form of display device consist of a plurality
of electrically actuatable segments, The segments are
so arranged that, by selectively energizing various com-
binations of segments, any desired character or image
can be formed.

Even in the most advanced of the prior art devices
the number of characters or images that can be displayed
is quite limited due to the limited number of individual
segments which may be provided without causing over-
lapping of segments and consequent loss of detail. The
limited number of segments permits only crude charac-
ters to be formed which often makes it difficult to
distinguish between characters.

The present inveation makes possible the use of a
much larger number of segments than was formerly pos-
sible and provides these segments without any overlapping
which would tend to obliterate portions of the character
formed.

In the present invention a large number of line seg-
means are distributed over four separate areas (quad-
rants) and selected segments from one or more quadrants
are projected onto a common display surface to form
a composite -character, This arrangement of segments
permits a much wider variety of characters to be dis-
played and the shape of-the displayed characters is
considerably more sophisticated than those displayed by
known devices of this general type.

It will be apparent that, within the scope of this in-
vention, more or less than four segment containing sec-
tors may be provided.

It is a primary object of this invention to provide an
improved character display device.

Another object of this invention is to provide a char-
acter display device wherein the resulting displayed char-
acters are well formed and readily distinguishable.

A further object of this invention is to provide a
character display device wherein a plurality. of segment

10

20

25

40

60

65

70

2
containing sectors are provided and segments from one
or more such sectors are selected to form a composite
image.

It is a feature of this device that the individual seg-
ments which are selectively activated to form a com-
posite character are arranged in a plurality of sectors
and are projected through a lens structure to a singie dis-
play surface to form a composite character.

It is another feature of this device that the individual
segments are not overlapped and thus do not obliterate
portions of other segments.

The foregoing and other objects, features and advan-
tages of the invention will be apparent from the follow-
ing more particular description of a preferred embodi-
ment of this invention, as illustrated in the accompany-
ing drawings.

In the drawings:

FIGURE 1 is a sectional elevation of the device taken
along the line 1—1 in FIGURE 2.

FIGURE 2 is a sectional view taken along the line
2—2 in FIGURE 1 and shows the lens structure.

FIGURE 3 is a sectional view taken along the lins
3—3 in FIGURE 1 and shows the character segments
arranged in four quadrants.

FIGURES 4aq, 45 and 4c arranged one above the other
as shown in FIGURE 4 form a circuit schematic for
selective energization of the character forming segments.

Referring to FIGURE 1, the character display device,
generally designated 19, consists of a lower lens portion
12 and an upper cap portion 14, As viewed in FIGURE
2, the lens portion 12 is a composite structure having four
light gathering lobes 12-1, 12-2, 12-3 and 12-4 which
correspond respectively to the segment quadrants 18-1,
18-2, 18-3 and 18-4 as shown in FIGURE 3. For the
purpose of illustration, the cap section in FIGURE 3
is shown schematically as being divided into four quad-
rants by dotted lines x and y.

The material of which the lens 12 is formed is not of
particular significance and it may be glass, lucite, plastic
or any other suitable material. Similarly, the lens need
not be a unitary construction but may be four individual
lenses corresponding to the lobes 12-1 through 12-4
that are mounted in proper orientation with respect to
the segment cap 4.

In the embodiment illustrated herein, where the lens
is a composite stricture, the Iower surface 29 is ground
to form a display surface. Obviously the display surface
could be separate from the lens structure. The display
surface need not be ground but may be a phosphorescent
or any other suitable surface depending upon the reguire-
ments of the specific device.

Referring to FIGURE 1, a plurality of wires 30
shown connected through the cap section 14, The wires
39 represent connections to the individual segments which
are given the general designation 32 and are given nu-
meric postscripts 32—1 through 32-33 to distinguish them.
While only six wires 36 appear in FIGURE 1, it will be
understood that there are two such wires for each seg-
ment 32 and that the application of an electric potential
across a pair of wires associated with a particular seg-
ment 32 cause that segment to be activated whereby -its
image is projected through the lens 12 to the display
surface 20. The particular structure of the segments
32 is not critical to the invention and may be electro-
luminescent devices, glow filaments or any other sunitable
devices. Such devices are well known in the art and
will not be described in detail.

Reference to the dotted lines 34 in FIGURE 1 illus-
trates the optical path from representative points at the
segments 32 to the display surface 28. It is noted that
the projection of each quadrant is magnified to cover
the entire display surface 26 whereby segments from the
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four quadrants form a composite character on the dis-
play surface. - It also is noted that the image is reversed
during projection:

Referring to FIGURES 4a—4c, a circuit schematic is
shown for energizing selected omes of the segments 32
to form the digits 0-9.

In tabulation below, the characters 0-9 and the .alpha-
betic characters A—Z are listed in the left hand column.
Adjacent to each such character, the segments 32 which
are actuated to form each of the characters are indicated.
For example, the digit 0 is formed by energizing the seg-
ments 32 having the postscript designations’'1, 28, 15, 24,
16, 30, 3 and 18 in FIGURE 3. Similarly, the digit 9 is
formed by energizing the segments having postscripts 15,
24, 16, 30, 3, 18, 1, 12 and 22. Similarly, the segmeénts
energized to form the remaining digits 1 through 8 and
the alphabetic characters A=Z are indicated.

Character: Segments 32
0 .. 1-28-15-24-16-30~ 3—18
—— 2-21- 8 -
e 1-18~ 3-22-29-20-23-31-24-33

- 1-18- 3-22-29- 6-16-24-15
-~ 11-30-25-19~ 5-29-14

s 27-18-10-17— 4-29— 6-16-24-15

e 318~ 1-28-15-24-16— 6-28-20
---10-18-27-11-30-25 ,

e 1-18— 3-22-29-20-15-24-16- 6-12 -
-—-15-24-16-30— 3-18— 1-12-22

-~ -23-28— 1-18- 3-30-25
---23-28-17-10-18-
o 3-18- 1-28-15-24-16
17-28-23-10-18— 3-30-16-24-31
C17-28-23-10-18-27- 4-29-31-24-33
- _17-28-23-10-18-27— 4-29

L 3-18- 1-28-15-24-16-14
~17-28-23-11-30-25- 4-20-14
___10-18-27- 2-21- 8-31-24-33

o 11-30-16-24-15

L _17-28-23-11-22-29~ 4 6-25
—__17-28-23-31-24-33
_17-28-23-11-30-25-26-19

- 17-28-23-11-30-25-26— 9
1-28-15-24-16-30~ 3-18
17-28-23-10-18— 3-22-29- 4
1-28-15-24-16-30— 3-18- 9
17-28-23-10~ 3-22-29— 4- 9

o 3-18- 1-12-29— 6-16-24-15
—_10-18-27- 2-21- 8

- _17-28-15-24-16-30-11

V ___17-28-32-30-11

W __17-28-23-11-30-25- 7— 9

X ___19-13— 7-26- 9

Y ___19- 5- 7-26

Z T10-18-27-19- 7-31-24-33

The circmtry shown in FIGURES 4a—4c is for the
digits 0-9 only. - However, the construction of circuitry
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to actuate the segments 32 for the alphabetic characters

A-Z is obvious. Therefore, it is within the scope of this
invention to form any of the digital characters 0-9 or:the
alphabetic characters A-Z or any. special characters or
images as may be desired. It also will be apparent that
the four-part segment 32-13 may be divided into two or
three or four individual segments in-order to better form
certain characters. - It is also within the scope of the in-
vention to provide other segments which are not:shown
hereon which would assist in forming better characters.
Referring to FIGURES. 4a-4c, ten digit keys 39-0
through 39-9 are provided. Depression of a key contact
39 closes a corresponding contact and energizes a corre-
sponding one of elgctromagnets 49 through 49.  Closing
a key contact 39 completes.a circuit from a plis potential
terminal 54, in FIGURE 4c, through a common line- 56
and through a line 58 corresponding to the operated key,
through the engaging coil of the corresponding electro-
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magnet 46-49 and through the closed contact 39 and a
common line 60 to a ground connection at point 62 in
FIGURE 4c.

- Each electromagnet 40-49 has associated ‘therewith
one or more relay contacts which are arranged directly
therebelow and which are closed when the corresponding
electromagnet is energized. The closed relay. contacts
complete a circuit from the positive line 56 through one
or more segments 32 fo the negative potential line €4,
whereby the selected segment or segments are illuminated
and thus projected by the lens 12.to the display surface
29. o
For example, when the key 39-0 is operated the relay
49 is energized and the contacts 40-1 through 40-8
corresponding to - this relay are closed. The segments
32 having the postscripts 1, 28, 15, 24, 16, 30, 3 and 18
are energized whereby the composite character 0 is formed
on the display surface 20.

When the key 39-1 is closed the relay 41 is energized
and the single relay point 42-1 is closed to energize the
segments 32-8, 32-2 and 32-21. When the. key 39-2
is closed the relay 42 is energized to close the correspond-

ing relay contacts 42—1 through 42-8 whereby appropriate

segments 32 are energized to form the digit 2.

It will be noted that the segments 32-5, 32-7, 32-9,
32-13, 32-19, 32-26 and 32-32 are not included in the
circuitry shown in FIGURES 4a-4c. The reason for
this omission is that the foregoing segments are not utilized
in forming the digits 0-9 but would be used as indicated
in the foregoing tabulation in forming selected ones of
the alphabetic characters A-Z.

From the foregoing description of the circuit -for
energizing segments corresponding to the various digits
0-9, the circuit for forming the alphabetic characters will
be obvious.

While the invention has been particularly shown and
described - with reference to a  preferred embodiment
thereof, it will be understood by those skilled in the art
that various changes in form and details may be made
therein without departing from the spirit and scope of
the invention.

What is claimed is:

1. Display -apparatus for forming composite designs

_comprising:

a plurality of elements each representing a fragment
of a plurality of designs, each said element forming
-less than a complete design, said elements being
arranged in a plurality of sectors,

means for selecting’said elements in various combina-
tions in accordance W1th the particular design to
- be formed,

“a display surface, ’

and projecting means adapted to project images of all
said sectors onto the display surface in a super-
imposed manner with each projected sector image
being coextensive with said display surface such that
selected said elements in  said sectors form the
part1cular composite design.

2. The apparatus of claim 1 wherein sald means for
pro;ectmg includes a lens structure operative to project
images of said sectors.

3. Character dlsplay apparatus for formmg composite

characters comprising:

a plurality -of elements each representing a fragment of
a plurality of characters, each said element forming

. _less than a complete character, said elements being
arranged in a plurality of sectors and each being op-
erable to emit radiation in the pattern of the operated
element,

means - for operatmg sa1d elements selectively in vari-
ous combinations in accordance with the particular
character to be formed,

a display surface,

and projecting means adapted to prOJect images of all
said sectors onto the display surface in a superimposed
manner with each projected sector image being co-
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.
extensive with said display surface such that images
of operated said elements in said sectors form the
particular composite character.

4. The apparatus of claim 3 wherein said characters are
numeric.

5. The apparatus of claim 3 wherein said characters
are alphabetic,

6. The apparatus of claim 3 wherein said characters
are numeric and alphabetic.

7. Display apparatus for forming composite designs
comprising:

a plurality of elements each representing a fragment of

a plurality of designs, said elements being arranged
in a plurality of sectors and each being operable to
be iiluminated,

means for operating said elements selectively in vari-
ous combinations in accordance with the particular
design to be formed,

a display surface comprising a single sector,

a lens structure for projecting images of operated said
elements from each of said plurality of sectors to said
single sector of said display surface to form a com-
posite design.

8. The apparatus of claim 7 wherein said display sur-

face and said lens structure are a unitary structure.

9. The apparatus of claim 7 wherein said lens struc-
ture is a upitary structure having a light gathering lobe
corresponding to each of said plurality of sectors in which
said elements are arranged.

10. The apparatus of claim 7 wherein said lens struc- g

ture is a unitary structure having a light gathering lobe
corresponding to each of said plurality of sectors in which
said elements are arranged and said display surface is
formed on said lens structure.

11. The apparatus of claim 7 wherein said lens struc-
ture is formed of a single piece of refractory material and
one surface is rendered light diffusing to form a display
surface.

12. The apparatus of claim 7 wherein said means for
operating said elements include

selectively operable switches, one corresponding to each
said design,

and a plurality of relays, cne corresponding to each
said switch and controlling operating circuits for all
said elements required to form said corresponding
design.

13. Apparatus for forming composite designs com-

prising:

a cap portion containing a plurality of elements each
repesenting a fragment of a plurality of designs, said
elements being operable to be illuminated and being
arranged in groups, each group forming a sector,

means for operating said elements selectively in various
combinations in accordance with the particular de-
sign to be formed,

a lens portion having a display surface and a plurality
of light gathering portions one associated with each
said sector, each said light gathering portion being
operative to project an image of operated elements
in said associated sector onto said display surface
to form a composite design in cooperation with other
projected images.

14. Display apparatus for forming composite designs

comprising:

a plurality of elements each representing a fragment of
a plurality of designs, each said element forming less
than a complete design, said elements being ar-
ranged in four sectors,

means for selecting said elements in various combina-~
tions in accordance with the particular design to be
formed,

a display surface,

and projecting means adapted to project images of all
said sectors onto the display surface in a superim-
posed manner with each projected sector image being
coextensive with said display surface such that
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images of selected said elements form the particular
composite design.

15. Apparatus for forming composite designs com-
prising:

a cap portion containing a plurality of elements each
representing a fragment of a plurality of designs, said
elements being operable to be illuminated and being
arranged in four groups, each group forming a
sector,

means foi operating said elements selectively in vari-
cus combinations in accordance with the particular
design to be formed,

a lens portion having a display surface and four light
gathering lobes, one associated with each said sector,
each said light gathering lobe being operative to
project an image to operate elements in said asso-
ciated sector onio said dispiay surface to form a
composite design in cooperation with other projected
images.

16. The apparatus of claim 15 wherein said lens por-
tion is formed of a single piece of refractory material and
the surface oppcsite said lobes is rendered light diffusing
to provide said display surface.

17. Display apparatus for forming composite designs
comprising:

a plurality of elements each representing a fragment of
at least one design each said element forming less
than a complete design, said elements being arranged
in a plurality of sectors,

means for selecting said elements in various combina-
tions in accordance with the particular design to be
formed,

a display surfacs,

and projecting means adapted to project images of all
said sectors onio the display surface in a superim-
posed manner with each projected sector image being
coextensive with said display surface such that se-
lected said elements in said sectors form the particu-
lar composite design.

18. Character display apparatus for forming composite

characters comprising:

a plurality of elements each representing a fragment
of at least one character, each said element form-
ing less than a complete character, said elements
being arranged in a plurality of sectors and each
being operable to emit radiation in the pattern of the
operated element,

means for operating said elements selectively in vari-
ous combinations in accordance with the particular
character to be formed,

a display surface,

and projecting means adapted to project images of all
said ssctors onto the display surface in a superim-
posed manner with each projected sector image being
coextensive with said display surface such that images
of operated said elements in said sectors form the
particular composite character.

19. Display apparatus for forming a composite design

comprising:

a plurality of elements each representing a fragment of
at least one design, each said element forming less
than a complete design, said elements being arranged
in four sectors,

means for selecting said elements in various combina-
tions in accordance with the particular design to be
formed,

a display surface,

and projecting means adapted to project images of all
said sectors onto the display surface in a superimposed
manner with each projected sector image being co-
extensive with said display surface such that images
of selected said elements form the particular com-
posite design.

(References on following page)
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