US 7,722,355 B2

11

bimorph actuators to hold the Braille pins in place. This
improves manufacturability and serviceability. This low cost
part of the design (frame top wall, cell cap, and pins) elimi-
nates the requirement to clean bio-contaminates on a regular
basis, as it can now be considered a disposable item. The
Braille cell PCB that contains the expensive high voltage
control circuitry, expensive bimorph actuators, and critical
alignment is reused in a new, clean mechanical chassis/back-
plane during cleaning or refurbishment of the display.

Frame (chassis/backplane) bottom wall 46 is more fully
depicted in FIG. 10. Six (6) threaded inserts, collectively
denoted 100, are employed to attach the double decade
assembly to the final OEM product. Frame bottom wall 46 is
preferably constructed of a material that does not require
additional isolation from the metal chassis to which it is
mounted. Slots 102 cooperate with slots 72 formed in frame
top wall 44 to hold PCBs 36.

FIG. 11 illustrates a set of buttons and a frame 110 for
holding the buttons. Each button has a head 112 that is
enlarged with respect to its stem 114. Frame 110 has a comb-
like construction where the contiguous teeth of the comb are
spaced apart from one another by a space that slideably
receives a stem 114. The teeth of the comb thus support heads
112. Buttons 110 perform functions relating to cursor loca-
tion and panning features.

FIG. 12 depicts the novel double decade Braille cell assem-
bly without the novel cell cap. Note that there are two (2)
button and frame assemblies 110 of the type depicted in FIG.
11 and that said assemblies 110 are disposed in confronting
relation to one another.

FIG. 13 depicts the double decade Braille cell assembly
with the novel cell cap 92 in its functional position. All pins
are in their retracted position in this Fig.

The modularization provided by the novel designis akey to
success in providing a low cost product that is economical to
manufacture and easy to service. Each of the Braille cells can
be individually installed or removed from service as a result
of'the backplane/chassis solution. The backplane/chassis pro-
vides the benetfits of electrical interconnect, correct mechani-
cal alignment, high voltage isolation, and a stable platform for
additional circuitry such as tactile switches commonly used
for routing the cursor to a specified cell location.

Any number of cells may be used in the modularization,
and each module is interconnectable to another module. For
commercial purposes, the minimum-sized module has been
selected at twenty (20) cells, thereby enabling the selling of
products including twenty (20) cells, forty (40) cells, sixty
(60) cells, eighty (80) cells, and so on. Other module sizes are
within the scope of this invention. For example, production of
afour (4) cell module would enable production of a forty four
(44) cell Braille display (20+20+4), a seventy-two cell Braille
display (20+20+20+4+4+4), an eighty four (84) cell Braille
display (20+20+20+20+4), and so on.

The provision of the monolithic cell cap also produces an
array of button caps over the tact switches. This array of
button caps reduces labor costs. Prior art Braille dell manu-
facturers require each switch cap be individually installed.
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Itwill be seen that the advantages set forth above, and those
made apparent from the foregoing description, are efficiently
attained and since certain changes may be made in the above
construction without departing from the scope of the inven-
tion, it is intended that all matters contained in the foregoing
description or shown in the accompanying drawings shall be
interpreted as illustrative and not in a limiting sense.
It is also to be understood that the following claims are
intended to cover all of the generic and specific features of the
invention herein described, and all statements of the scope of
the invention that, as a matter of language, might be said to
fall therebetween. Now that the invention has been described,
What is claimed is:
1. A Braille cell assembly, comprising:
a monolithic Braille cell cap that encases a plurality of
Braille cells;

said monolithic cap enhancing the tactile feel of a Braille
cell assembly by eliminating the uneven surface pro-
vided by a plurality of individual Braille cell caps, said
monolithic Braille cell cap comprising a top plate and a
plurality of side walls such that the side walls are
approximately perpendicularly connected to the top
plate;

a first plurality of buttons;

a first frame interconnected to each of the first plurality of

buttons;

each button of said first plurality of buttons having a head

and a stem;

the individual buttons being resiliently retained by the first

frame, whereby the head of each button can be indepen-
dently depressed.

2. The Braille cell assembly of claim 1, further comprising:

a second plurality of buttons;

a second frame for holding the second plurality of buttons;

each button of said second plurality of buttons having a

head and a stem, said head being enlarged with respect to
its stem;

said second frame including contiguous teeth that are

spaced apart from one another;

and each button being mounted to a free end of each tooth.

3. The Braille cell assembly of claim 2, further comprising:

said first and second frames being mounted to a top wall of

a Braille cell assembly frame in confronting relation to
one another.

4. The Braille cell assembly of claim 3, further comprising:

said monolithic cap covering said first and second frames;

said monolithic cap being releasably engaged to said top
wall of said frame.

5. The Braille cell assembly of claim 1, further comprising:

at least one protuberance approximately perpendicularly

connected to at least one side wall, such that the at least
one protuberance is approximately parallel to the top
plate of the monolithic cell cap, the at least one protu-
berance further comprising a means for connecting the
monolithic cell cap to a top wall of a Braille cell assem-
bly frame.



