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(57) ABSTRACT 

A keyboard is provided having illuminating keys. A preferred 
keyboard includes Scissor actuators for guiding and stabiliz 
ing each key in its upward and downward movement. A 
Substantially translucent elastomeric diaphragm including 
elastomeric domes underlies the keys for biasing the keys 
upwardly. A seat underlies the elastomeric domes for Support 
ing and engaging the bottom extremities of the Scissor actua 
tors. The seat may be made of translucent plastic, which 
functions as a translucent upper clamshell member, or non 
translucent metal having Sufficiently large holes for the pas 
sage of light. A Substantially translucent circuit board is posi 
tioned under the seat for the creation and transmission of 
signals indicating depression of key members. The seat 
includes central holes allowing for the depression of keys to 
force the elastomeric domes to engage the circuit board to 
create electronic signals. A planar luminescent light source is 
positioned under the circuit board for transmitting light 
upwardly through the circuit board, seat, and elastomeric 
domes into the key members. The light source may include 
LED or LEC systems in adjoining relationship to a light pipe. 
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ILLUMINATED KEYBOARD 

RELATED APPLICATIONS 

0001. This application is a continuation-in-part applica 
tion of U.S. patent application Ser. No. 11/974,670 filed Oct. 
15, 2007, which in turn is a continuation-in-part application 
of U.S. patent application Ser. No. 11/038,308 filed Jan. 18, 
2005, now U.S. Pat. No. 7,283,066 issued Oct. 16, 2007, 
which in turn is a continuation-in-part application of U.S. 
patent application Ser. No. 10/294,396 filedon Nov. 14, 2002, 
now U.S. Pat. No. 6,918,677 issued Jul. 19, 2005, which in 
turn is a continuation-in-part application of U.S. patent appli 
cation Ser. No. 09/899,960 filed on Jul. 6, 2001, now aban 
doned, which in turn is a continuation-in-part application of 
U.S. patent application Ser. No. 09/836,628 filed on Apr. 16, 
2001, now U.S. Pat. No. 6,467,924 issued Oct. 22, 2002, 
which in turn is a continuation-in-part application of U.S. 
patent application Ser. No. 09/500,735, filed on Feb. 9, 2000, 
now U.S. Pat. No. 6,217,183 issued Apr. 17, 2001, which in 
turn is a continuation application of U.S. patent application 
Ser. No. 09/396,141, filed on Sep. 15, 1999, now abandoned. 

BACKGROUND OF THE INVENTION 

0002 The present invention relates generally to key 
boards, including typewriter and computer keyboards. 
0003 More specifically, the present invention relates to 
keyboards having illuminated key members. 
0004 Conventional keyboards include a plurality of key 
members which display symbols, such as alphanumeric keys, 
on their top surfaces. Moreover, typical modern keyboards, 
such as those found in cellular telephones, Automatic Teller 
Machines (ATMs), electric typewriters and computers utilize 
a make-and-break electrical circuit which is activated by 
depression of a key member for identifying a particular sym 
bol embedded on the top of the key member. 
0005. A problem with prior art keyboards is that it is often 
difficult to discern the symbol appearing on the top of the key 
member under poor lighting conditions. This causes the key 
board operator to memorize the key locations or to strain their 
eyes to operate the keys of the keyboard under low light 
conditions. This has become a much greater problem in 
present day Society as keyboards have become necessary for 
everyday use and as keyboard use is not limited primarily to 
operation by workers in business offices as in the past. As a 
result of this expansion of keyboard use, more and more 
operators have less training on keyboards, and correspond 
ingly many keyboard operators utilize a "hunt and peck” style 
of keyboard operation. 
0006 Moreover, the advent of laptop and notebook com 
puters has resulted in the use of keyboards at places where 
they were not previously operated. Often these places provide 
limited light making it difficult for keyboard operators to 
quickly and easily operate the keyboard. For example, it is a 
common sight on commercial aircraft to see a passenger 
slowly hunt and peck at their keyboards continuously looking 
at the key members to verify that they are in fact pressing the 
correct keys. 
0007 Accordingly, it is clear that there is a need for an 
apparatus that makes keyboard key members more discern 
able in low light conditions. Backlighting is commonly used 
in rubber keypads, membrane Switches, rigid panels and the 
like to make them more visible and discernable. These keypad 
panels typically make use of light emitting crystals (LECs), 
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light emitting diodes (LEDs), and/or fiberoptics for this pur 
pose. Most prior backlit keyboards utilize a light source 
which is typically transmitted via a fiberoptic cable to the key 
members of a keypad. For example, U.S. Pat. No. 5,034,602 
issued to Garcia, Jr. et al. discloses an optically activated 
keyboard which uses fiberoptic cables to transmit light to 
translucent key members. The light is transmitted through the 
translucent key members where it is emitted from the top of 
the key cap. Similarly, U.S. Pat. No. 3,886,544 issued to 
Narodny and U.S. Pat. No. 5,097,396 issued to Myers dis 
close keyboards which use backlighting. Each key member in 
connection to a fiberoptic cable which transmits light to a 
respective key member which thereafter transmits light from 
the top of the key cap. Additional keyboard and keypad tech 
niques include the LED and LEC backlighting commonly 
utilized for alarm activator and deactivator keypads wherein 
each key includes a separate LED or LEC structure embedded 
in or behind the key member. Unfortunately, it is extremely 
difficult to route fiber optics to the keyboard keys of today's 
computer systems. For example, it would be particularly dif 
ficult to route fiberoptic cables and provide a light source to 
the key members of today's notebook computers and palm 
sized computer systems. 
0008. In addition, the light sources for use with prior art 
backlit keyboards require Substantial power and in some 
cases, a fan for cooling which draws additional power. These 
constructions are prohibitive for portable computers such as 
laptop and notebook computers which draw on the power of 
a rechargeable battery and where power is at a premium. 
0009 Recently, the present named inventor, Michael 
Shipman, developed numerous lighted keyboard and light 
pipe constructions which are the subject of U.S. Pat. No. 
6,217,183 issued on Apr. 17, 2001; U.S. Pat. No. 6,467,924 
issued on Oct. 22, 2002; U.S. Pat. No. 6,918,677 issued on 
Jul.19, 2005; U.S. Pat. No. 7,172,303 issued on Feb. 6, 2007: 
U.S. Pat. No. 7, 193,535 issued on Mar. 20, 2007; U.S. Pat. 
No. 7,193,536 issued on Mar. 20, 2007; and U.S. Pat. No. 
7.283,066 and which are incorporated by reference herein. 
The keyboard constructions utilize a variety of electro lumi 
nescent, light transmitting panels and light emitting diodes 
(LED) for illuminating the keys of a keyboard. For the most 
part, these constructions are satisfactory. 
0010. It would be highly advantageous to provide a key 
board having illuminated key members which provided 
improvement in weight and simplicity, was inexpensive to 
manufacture; and required low power consumption. 

SUMMARY OF THE INVENTION 

0011 Briefly, in accordance with the invention, I provide 
several embodiments of improved keyboard constructions 
having illuminated indicia and illuminated key members. The 
improved keyboard includes indicia, a plurality of key mem 
bers, and in Some embodiments, a light channeling mem 
brane. The term "keyboard is intended to be interpreted 
herein in a broad sense, unless specifically stated otherwise, 
to include any finger activated Switch construction including 
computer keyboards, calculator and cellular telephone key 
pads, television remote controllers, and other handheld 
Switching devices including depressable keys Such as Video 
games, GPS modules, etc. 
0012. In a first of many preferred embodiments, the upper 
clamshell member of the keyboard's housing acts as a light 
channeling membrane. The light channeling membrane and 
plurality of key members are manufactured of acrylic plastic, 
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polycarbonate or glass for optical clarity, though other mate 
rials may be used depending on cost, weight and manufactur 
ing limitations as would be understood by those skilled in the 
art. For this embodiment, the light channeling membrane 
includes a plurality of bores, with each bore being constructed 
for receipt of the key shaft of a corresponding key member. 
Meanwhile, each key member also includes a key cap having 
a symbol displayed thereon. Each key member shaft is con 
structed to extend downwardly and telescopically into a cor 
responding bore of the light channeling membrane to provide 
what is commonly referred to as a “plunger type keyboard 
construction. Light is channeled through the translucent 
material of the light channeling membrane until it is emitted 
from cylindrical sidewalls into the membrane's bores. Light 
emitted from the bores interior sidewalls is received onto the 
exterior of the shafts of the key members and channeled 
upwardly through the translucent material of the shaft, to the 
key caps which are also constructed of a translucent material. 
The key cap includes an upper Surface having an alphanu 
meric symbol displayed thereon which is illuminated by light 
passing through the shaft of the key member to provide the 
desired illuminated alphanumeric symbol. The symbol can be 
constructed as light emitting or as opaque with the remainder 
of the top Surface being conversely opaque or light emitting, 
depending on whether the desired symbol is in either a nega 
tive or a positive representation thereof. 
0013. In another preferred embodiment of the present 
invention, the keyboard housing is constructed partially of a 
Substantially translucent material for communicating light 
rays through said keyboard in the form of indicia, wherein 
said indicia is discernible when light rays pass there through. 
The indicia may bean indicator or, for example, correspond to 
a key member or a group of key members. 
0014. The light source may take various forms known to 
those skilled in the art. For example, the light source may be 
an incandescent lightbulb, light emitting diode (LED), light 
emitting crystal (LEC), etc. Moreover, the light Source may 
produce light which can be selectively varied in color so as to 
enable the keyboard operator to alter the color of the lumi 
nescence of the key members. For example, the light Source 
may comprise a plurality of diodes with each diode producing 
different colored light. Selective activation and deactivation 
of the diodes alone or in combination will produce key mem 
bers illuminated in different colors. 

0015. In another preferred embodiment of the present 
invention, the light source is connected to a light pipe located 
within the keyboard housing for channeling light to a plurality 
of key members. The light pipe, also known as a light guide, 
may be constructed in various shapes and of various materials 
Such as of lengths of acrylic plastic, polycarbonate, or glass. 
Alternatively, the light pipe may be constructed of one or 
more fiberoptic fibers or cables. The light pipes may also be 
constructed of one or more different translucent and floures 
cent colored materials for projecting light of one or more 
colors upon the key members, and for producing alphanu 
meric characters on the key members of different colors. An 
acceptable colored material includes “scintillating plastic' 
which is typically an acrylic plastic incorporating different 
colored flourescent dyes. 
0016 Preferably, the light pipes are constructed to project 
light laterally from their exteriors. Where the light pipes are 
comprised of fiberoptic cables, the fiberoptic cables are also 
constructed to project light laterally from their cylindrical 
exterior as opposed to predominantly from their distal 
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extremities. This can be accomplished by notching, knurling, 
scratching or in other manners creating flaws in the otherwise 
smooth exterior cylindrical surface of the fiberoptic cable. 
These flaws have been found to interrupt the transmission of 
light along the length of the fiberoptic cable and to transmit 
light laterally from the exterior surface of the fiberoptic cable, 
typically opposite the side which has been flawed. For appli 
cation with the present invention, a light pipe is routed along 
side indicia or a plurality of key members. Light transmitted 
through the light pipe may be transmitted laterally upon the 
keyshafts of the key members. The light is then channeled 
through the key members so as to be emitted from the upper 
surface of the key members to illuminate a symbol or char 
acter. 

0017. In an additional preferred embodiment of the 
present invention, the light source is constructed of a Substan 
tially planar plate underlying the light channeling membrane 
of the keyboard. An alternative construction for the illumi 
nating sheet of the light source is described in U.S. Pat. No. 
5,045,755 issued to Appelberg and assigned to E-Lite Tech 
nologies, Inc. which is incorporated herein by reference. The 
illuminating sheet is a split electrode or parallel plate lamp 
consisting of a main body sandwiched between first and sec 
ond conductive layers. Application of an alternating current 
to the planar sheet provides a luminescent sheet which can be 
adhesively attached to the bottom of the keyboard light chan 
neling membrane. Moreover, the illuminating sheet is suffi 
ciently thin as to not require significant modification to exist 
ing computer keyboard designs. 
0018. An additional construction of the luminescent sheet 
can be obtained from MKS, Inc. located in Bridgeton, N.J., 
USA under the trademark designation QuantaflexTM. The 
QuantaflexTM material is an electroluminescent lamp includ 
ing luminescent phosphors embedded in the dielectric 
medium of a capacitor constructed in the form of a sheet. 
Electrodes, including at least one translucent electrode, form 
the top and bottom layers of the QuantaflexTM material. Upon 
application of an alternating current to the electrodes, the 
phosphors give off photons producing light in the visible 
spectrum. An advantage of the QuantaflexTM material is that 
the phosphors can be selectively encapsulated between the 
electrode layers of the luminescent sheet so as to selectively 
produce patterns of light emitted from the luminescent sheet. 
For example, for application with the present invention, it is 
preferred that the QuantaflexTM material be constructed to 
produce light only below and/or immediately adjacent to the 
key members so as to reduce power consumption. 
0019. In still additional embodiments, the luminescent 
sheet is constructed of one of the rapidly developing tech 
nologies directed to Organic Light Emitting Devices 
(OLED), Transparent Organic Light Emitting Devices 
(TOLED), or Flexible Organic Light Emitting Devices 
(FOLED). Descriptions of these technologies are available to 
those skilled in the art and will not be described in further 
detail herein. 

0020. In an additional preferred embodiment, the lumines 
cent sheet is constructed as a light guide connected to a light 
Source. The light guide is made of a Substantially translucent 
material. Such as an acrylic plastic, polycarbonate, epoxies 
and glass, connected to an independent light source. Such as 
light emitting diodes, light emitting crystals, etc. For this 
embodiment, the light channeling luminescent sheet operates 
as a planar light pipe for channeling light from the light Source 
to the key members. 
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0021. In one embodiment, a light guide of the present 
invention includes a Substantially planar translucent plate 
having a top, a bottom and one or more sides. For example, a 
circular light guide will have one side, a triangular light guide 
will have two sides, while a light guide for illuminating a 
keyboard would typically be rectangular and have four sides. 
Preferably, but not necessarily, the plate is continuous and has 
no holes, or very few holes, which can significantly deterio 
rate the plate's light carrying properties. Moreover, the trans 
lucent plate is preferably flat and of uniform thickness. How 
ever, as understood by those skilled in the art, the plate may be 
curved and vary in thickness depending on design require 
ments. The planar plate may be made from any number of 
materials such as glass or clear plastics including ABS, acryl 
ics, polycarbonate, etc. In preferred embodiments, the planar 
plate includes sides which are curved or rounded so as to 
avoid any sharp edges at the transition of the top or bottom 
with the sides which can also deteriorate the plate's light 
carrying properties. Alternatively, the edge can include a 
recessed to form an external concavity which is preferably 
sized to receive any wiring, such as wiring for any light 
SOUCS. 

0022. The light guide further includes one or more cavities 
formed into the bottom of the planar plate. The cavities may 
beformed by preforming the cavities into the planar plate in 
an injection molding process. Alternatively, the cavities can 
be machined into the planar plate using drilling or lathe equip 
ment. In addition, the cavities may be any number of shapes 
including, but not limited to, pyramid, ellipsoid, parabolic, 
cone, hemispheric or cubic. Moreover, where the light guide 
includes a plurality of cavities, the cavities may be of different 
sizes and different shapes. 
0023 The light guide of the present invention also 
includes a reflector which underlies the translucent plate's 
bottom side and which covers the plurality of cavities. Pref 
erably, the reflector also covers the translucent plate's sides 
and upper Surface, except for where light is intended to be 
emitted, such as under the keys of a keyboard. The reflector 
may be made out of various materials such as Mylar, paperor 
other metals. However, it is important that the reflector 
include a highly reflective surface, and thus it is preferably 
mirrored, white, lightgrey, silver, metallic silver or metallic 
gold so that light striking the reflector will reflect off the 
reflector as opposed to be being absorbed or refracted. In 
addition, the reflector may incorporate glowing orphosphoric 
elements which will emit light upon experiencing light from 
another light Source. 
0024. The reflector may be affixed adjacent to the translu 
cent plate using various constructions known to those skilled 
in the art. However, in a preferred embodiment the reflector is 
attached to the translucent plate's underside using an adhesive 
which is either highly reflective or translucent. Alternatively, 
the reflector can be positioned and maintained in place using 
the overall construction of the keyboard housing which will 
maintain various components in place. Screws may be used to 
affix the reflector and translucent plate within a desired con 
struction. However, it is preferred that the screws be reflective 
and of minimal size if inserted into holes formed through the 
reflector and translucent plate. 
0025. As a result of the reflector covering the cavities 
opening, the cavities are Substantially sealed chambers within 
the planar's sheet. For manufacturing purposes, these cham 
bers will typically be filled with air. However, various other 
translucent materials may be placed within the cavities. Such 
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as clear or colored plastics. Alternatively, the cavities can be 
filled with translucent phosphoric materials which will pro 
duce a glowing material or produce an alternative color upon 
light striking the material. Translucent plastics which pro 
duce a glowing or phosphoric appearance are sold under the 
generic name of “scintillating plastics’. Where the translu 
cent plate includes a plurality of cavities, the cavities may be 
filled or not filled, with a variety of materials such as plastics 
of different colors or phosphoric materials of different colors 
to produce light guide having points of illumination of differ 
ent colors and luminosity. 
0026. The light guide of the present invention further 
includes a light source for emitting light which is received by 
the translucent plate. The light source may be any of numer 
ous light sources known to those skilled in the art including 
electro-luminescent panels, incandescent light bulbs, light 
emitting diodes (LEDs) and light emitting crystals (LECs). 
However, for cost and efficiency, it is preferred that the light 
source of the present invention be one or more LEDs. The 
light sources may be positioned in any way So as to shine light 
onto or into the translucent plate. For example, the light 
Source may be positioned immediately adjacent to the trans 
lucent plate's edges. Alternatively, the light sources may be 
positioned to project into a recess formed into the translucent 
plate's upper or lower Surfaces or into the translucent plate's 
sides. 

0027. In operation, light is transmitted into the translucent 
plate. The light is then reflected off the reflector throughout 
the translucent plate's interior until striking the interface of 
the translucent plate with a cavity. Because of the translucent 
properties of both the cavity and the translucent plate, signifi 
cant amounts of light will be transmitted from the translucent 
plate into the cavity by direct transmission or by refraction 
depending upon the light's angle to the cavity's interface and 
depending on material properties. Preferably the cavity has a 
cone, parabolic or ellipsoid shape causing light to project 
downwardly to strike the reflector. Upon striking the reflector, 
light is reflected upwardly through the cavity to translucent 
plate's interface where light passes again into the translucent 
plate until being transmitted from the translucent plate's 
upper Surface. 
0028. As would be appreciated by those skilled in the art, 
various factors including the translucent plate's material and 
angle of light striking the sheet cavity interface will cause 
Some light to reflect, as opposed to refract into the cavity. As 
a result of the cavities dome-light shape, much of the light will 
be caused to reflect upwardly through the plate to be trans 
mitted from the translucent plate's upper side. As a result of 
the light reflected and refracted from the plate and cavity 
interfaces, the light guide will produce one or more illumi 
nated shapes formed on the translucent plate's upper side 
which correspond in size and placement to the underlying 
cavities. 
0029. Typically, the light producing cavities will be cen 
tered directly under the keys of a keyboard. However, in an 
alternative preferred embodiment, the cavities are displace 
off-center from directly below a key member. In particular, it 
has been found that backwardly displacing the light produced 
under a key approximately 1-5 mm. can make the characters, 
also referred to herein as indicia, formed on a key to appear 
more luminous. The amount of offset can be determined by 
one skilled in the art due to the viewing angle of a person 
operating the keyboard and due to the placement of characters 
on the key members. 
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0030. In still an additional embodiment of the luminescent 
planar sheet which is ideal where the luminescent sheet needs 
to be particularly thin Such as is required for laptop key 
boards, the light guide does not include an cavities. Instead, 
the light guide has a flat underside surface but includes reflec 
tive members positioned underneath each of the keys. Each 
reflective member is reflective causing light, such as provided 
by LEDs positioned along the sides of the light guide, to 
reflect upward toward each overlying key. 
0031. In preferred embodiments, the reflective members 
are comprised of reflective paint painted onto the bottom of 
the light guide, or are comprised of thin reflective paper or 
plastic or the like, affixed under the keys. Preferably, an 
additional reflective sheet covers the underside of the light 
guide as well as the reflective members. Also preferably, the 
reflective members provide greater light diffusion than the 
reflector. For example, it has been has discovered that “flat' 
white reflector members provide better illumination to the 
keys than glossy white reflector members having lesser light 
diffusion. 
0032. Thus, a preferred light pipe includes a plainer sheet 
of plastic material without any underlying deformities form 
ing the light guide. Instead of cavities, the underside is cov 
ered by a first layer of reflective members positioned under 
each key such as in the form of reflective white circles or 
squares 4-34 inch across, with a preferred width of approxi 
mately /2 inch. The white reflective members are preferably 
“flat white' in appearance to provide light diffusion. The 
reflective members are then covered by a sheet of glossy 
paper or the like which is mirrored, white, light grey, silver, 
metallic silver or metallic gold in appearance have lesser 
diffusion than the overlying reflective members. 
0033. The light guides of the present invention may be 
incorporated into the various keyboard constructions having 
illuminated indicia and illuminated key members. A few such 
keyboards are described as follows. A preferred keyboard 
includes a plurality of key members, and a light channeling 
membrane. The key members and light channeling mem 
brane are constructed of a substantially translucent material 
capable of channeling light rays. In addition, the keyboard of 
the present invention includes a light source optically con 
nected to the light channeling membrane. In operation, the 
light source produces light rays which are received by the 
light channeling membrane within the keyboard housing, or 
is positioned adjacent the indicia or plurality of key members. 
The light rays are channeled through the light channeling 
membrane to the indicia or key members which receive the 
light rays at their lower extremities and which channel the 
light rays upwardly to their top surface. Light is then emitted 
from the top of the key member to either provide illumination 
around an opaque construction of a symbol displayed on the 
top surface of the key member, or in the alternative, to emit 
light rays in the shape of the symbol itself, as in the case of 
keyboard indicia. 
0034. In still an additional preferred embodiment, the 
luminescent sheet is constructed of a plurality of fiberoptic 
cables laid side by side to form a planar sheet. The ends of the 
cables are positioned adjacent to one or more LEDs or LECs 
so that emitted light is channeled through the fiberoptic 
cables. Again, the fiberoptic cables are notched, knurled, 
scratched or the smooth exterior is otherwise flawed to inter 
rupt the transmission of light along the length of the fiberoptic 
cables and to transmit light laterally from the exterior surface 
of the fiberoptic. 
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0035. Where the keyboard of the present invention utilizes 
an illuminating sheet for providing light to the key members, 
the illuminating sheet may be formed with a plurality of 
holes. The luminescent sheet is then affixed below the light 
channeling membrane with the holes of the luminescent sheet 
underlining the bores projecting through the upper clamshell 
member of the keyboard, which may also function as a light 
channeling membrane. This construction permits the shafts of 
the key members to project through the clamshell bores and 
through the holes of the illuminating sheet. Where the key 
board is constructed for use with a computer, disposed below 
the illuminating sheet is an elastomeric diaphragm, for bias 
ing the key members upwardly, and a keyboard circuit board. 
The circuit board includes a plurality of switches which are 
closeable upon pressure application such that depression of 
the key members causes the respective key shafts to project 
downwardly through the membrane bores and illuminating 
sheet holes to depress the elastomeric diaphragm to, in turn, 
activate the circuit board switches. The closure of a particular 
circuit board Switch results in a corresponding signal being 
sent to the computer indicating that a particular key member 
has been depressed. 
0036. In an additional embodiment of the present inven 
tion, the planar luminescent sheet is disposed between the 
elastomeric diaphragm and circuit board. The elastomeric 
diaphragm is manufactured of a translucent material so that 
light emitted upwardly from the luminescent sheet shines 
upon the bottoms of the key member shafts, and preferably 
upon the bottom of the upper clamshell member of the key 
board which is also preferably manufactured of a translucent 
material. For this embodiment, the elastomeric diaphragm 
and upper clamshell member cooperate to function as a light 
channeling membrane to transmit light from the light Source 
to the key members. The light is then channeled through the 
key members to be transmitted from the tops of their key caps. 
0037. In still an additional embodiment of the present 
invention, the keyboard is constructed with the planar lumi 
nescent sheet positioned to underlie the elastomeric dia 
phragm and circuit board of the keyboard. The elastomeric 
diaphragm and circuit board are manufactured of Substan 
tially translucent materials for permitting light emitted from 
the luminescent sheet to project upwardly through the circuit 
board and elastic diaphragm to strike the bottom extremities 
of the key members. It is preferred that the upper clamshell 
member of the keyboard also be translucent for channeling 
light rays to the sidewalls of the key member shafts. However, 
for this embodiment, the elastic diaphragm and circuit board 
of the keyboard also function as the light channeling mem 
brane. Light emitted from the planar sheet is channeled 
through the translucent material of the elastomeric diaphragm 
and circuit board to the key members. The light is then trans 
mitted through the key members to the key member's upper 
surface where it is emitted from the top of the key cap in the 
shape of a character displayed on the key cap. 
0038. In a preferred embodiment of the keyboard wherein 
the planar luminescent sheet is positioned to underlie the 
elastic diaphragm and circuit board of the keyboard, the key 
board is ideally constructed for use as a laptop keyboard or 
keyboard desiring short key stroke travel. For this embodi 
ment, the keyboard includes Scissor actuators for stabilizing 
each key to provide upward and downward movement and 
which are of the type commonly found within laptop com 
puters and which are well understood by those skilled in the 
art. Each Scissor actuator includes a pair of Scissor arms 
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which are rotationally connected at or near their midpoints to 
permit the arms to rotate in a scissor-like manner. Like other 
constructions described herein, a Substantially translucent 
elastomeric diaphragm including elastomeric domes under 
lies the key members for biasing the keys upwardly. A seat 
underlies the elastomeric domes for Supporting and engaging 
the bottom extremities of the scissor actuators. To this end, the 
seat includes clips which project through holes formed in the 
elastomeric diaphragm to engage and connect to the bottom 
extremities of the scissor actuators. As would be understood 
by those skilled in the art, the seat clips will project above the 
top of the elastomeric diaphragm and the elastomeric domes 
may project down below the bottom of the seat when a key is 
depressed. However, the elastomeric diaphragm and accom 
panying domes are predominantly above the seat, and are 
described accordingly herein. The seat may be made of trans 
lucent plastic, which functions as a translucent upper clam 
shell member, or the seat may be made of non-translucent 
metal having Sufficiently large holes for the passage of light. 
0039. A substantially translucent circuit board is posi 
tioned under the seat for the creation and transmission of 
signals upon depression of key members. The seat includes 
holes below each key allowing for the depression of keys to 
force the elastomeric domes through the seat to engage the 
circuit board to create electronic signals. 
0040. A planar luminescent light source is positioned 
under the circuit board for transmitting light upwardly 
through the circuit board, seat, and elastomeric domes into 
the key members. The planar light source may include LED or 
LEC systems in adjoining relationship to the light channeling 
membrane or light pipe. In a preferred embodiment, the lumi 
nescent planar luminescent sheet underlies the keys, elasto 
meric diaphragm, seat and circuit board. 
0041. In a preferred embodiment, where the upper clam 
shell member is translucent, it is preferred that the keyboard 
be constructed or coated with an opaque material in the inter 
Stitial regions between the key members so that light does not 
project upwardly between the key members which would 
cause visual glare to the keyboard operator or which would 
otherwise detract from the relative luminescence of the sym 
bols displayed on each of the key members. 
0042 Preferably, substantial portions of the keyboard and 
key members are coated on their exterior surfaces with a 
reflective opaque coating Such as paint or the like where light 
is not intended to be emitted from their exteriors. More par 
ticularly, it is preferred that the key members and upper clam 
shell member are coated with a reflective paint for reflecting 
visible light, which would ordinarily be emitted from the key 
members and upper clamshell member or Substantially 
absorbed by a substantially non-reflective material. Thus, 
traditional non-reflective paints and coatings such as dark 
grey, black or blue are preferably avoided. Meanwhile, dif 
fuse reflective coatings such as lightgrey, white, and silver are 
preferred, as are coherent reflective coatings such as metallic 
silver, metallic gold and other shiny metallic colors. Alterna 
tive substantially reflective coatings can be selected by those 
skilled in the art without undue experimentation. In practice, 
much of the visible light, which would ordinarily be lost, is 
reflected in either a diffuse or coherent manner back into the 
upper clamshell member or key members until projected from 
the tops of the key caps to provide enhanced luminosity of the 
characters formed on the key caps. 
0043. In still an additional preferred embodiment, the key 
caps and clamshell member include two coatings of paint or 
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the like. The initial first coating utilizes a highly reflective 
coating, Such as appearing lightgrey, white, silver, and metal 
lic coatings Such as silver, gold and other shiny metallic 
colors, to reduce light absorption and reflect the visible light 
back into the translucent material until transmitted from the 
key caps. Meanwhile, a second coating of an alternative paint 
or other material is applied over the first coating. The second 
coating may also be reflective. However, it is preferred that 
the second coating is less reflective of visible light than the 
first coating, and preferably is a Substantially non-reflective 
dark dull color Such as dark grey, black or blue. 
0044 Accordingly, it is an object of the present invention 
to provide an improved light distribution construction, Such 
as a light guide, which is less expensive than previous 
designs. 
0045. It is an object of the present invention to provide a 
light guide that can be incorporated into a wide variety of 
products including, but not limited to, dashboards, automatic 
teller machines (ATMs), airplane and spacecraft cockpit, cal 
culator and cellular telephone keypads, television remote 
controllers, video games and GPS modules, etc. 
0046. It is also an object of the invention to provide a light 
guide for a keyboards having illuminated key members Suit 
able for use with today's computer systems including por 
table computers. 
0047. It is thus an object of the present invention to provide 
an inexpensive and simple way to construct a keyboard hav 
ing illuminating indicia or keys. 
0048. It is also an object of the present invention to provide 
a keyboard having illuminated indicia or key members Suit 
able for use with today's computer systems including por 
table computers. 
0049 Moreover, it is an object of the present invention to 
provide a keyboard having illuminated indicia or key mem 
bers which does not require routing of fiberoptic cables to 
each key member. 
0050. These and other and more specific objects and 
advantages of the invention will be apparent to those skilled in 
the art from the following detailed description taken in con 
junction with the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0051 FIG. 1 is a perspective view of a computer including 
the keyboard of the prior art; 
0.052 FIG. 2 is a cutaway view of the keyboard shown in 
FIG. 1: 
0053 FIG. 3 is a perspective view of a preferred embodi 
ment of a key member for use with the keyboard having 
illuminated keys of the present invention; 
0054 FIG. 4 is a perspective cutaway view of the translu 
cent light channeling membrane for use with the keyboard 
having illuminated keys of the present invention illustrating a 
light Source as an LED or LEC component; 
0055 FIG. 5 is a perspective cutaway view of the translu 
cent light channeling membrane for use with the keyboard 
having illuminated keys of the present invention illustrating a 
light source as one or more fiberoptic cables embedded in the 
translucent light channeling membrane; 
0056 FIG. 6 is a cutaway view of a preferred keyboard 
having illuminated keys of the present invention wherein the 
light source is a planar illuminating sheet underlying the light 
channeling membrane of the keyboard; 
0057 FIG. 7 is an exploded view of the keyboard having 
illuminated keys of the present invention in which the light 
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Source is a planar illuminating sheet underlying the light 
channeling membrane of the keyboard; 
0058 FIG. 8 is a cutaway view of a preferred keyboard 
having illuminated keys of the present invention wherein the 
light Source is a planar illuminating sheet underlying the 
diaphragm and circuit board of the keyboard; 
0059 FIG. 9 is an exploded view of the keyboard having 
illuminated keys of the present invention in which the light 
Source is a planar illuminating sheet underlying the dia 
phragm and the circuit board of the keyboard; 
0060 FIG. 10 is an exploded view of the keyboard having 
illuminated keys of the present invention in which the light 
Source is a planar illuminating sheet positioned between the 
elastomeric diaphragm and circuit board of the keyboard; 
0061 FIG. 11 is a perspective exploded view of a pre 
ferred keyboard in which a cylindrical light pipe is positioned 
adjacent to the clamshell sidewall for transmitting light upon 
the side of the key shaft of a key member; 
0062 FIG. 12 is a side cut-away exploded view of the 
keyboard shown in FIG.11 in which light pipes are positioned 
adjacent to two rows of downwardly projecting clamshell 
sidewalls for transmitting light upon the sides of a plurality of 
key shafts for illuminating a plurality of key members; 
0063 FIG. 13 is a top perspective view of a top clamshell 
member in which a light pipe is embedded therein for trans 
mitting light adjacently upon the sides of a plurality of keys 
for illuminating a plurality of key members; 
0064 FIG. 14 is an exploded view of a keyboard having 
illuminated indicia in which the light source is a planar illu 
minating sheet positioned below the elastic diaphragm and 
circuit board of the keyboard; 
0065 FIG. 15 is a cross-sectional view of a keyboard 
having illuminated indicia and illuminated key members 
whereby a light source is a light pipe positioned lateral to the 
key member and below the keyboard's upper clamshell mem 
ber; 
0066 FIG. 16 is a to view of a keyboard having illumi 
nated indicia wherein the space bar includes a luminescent 
line extending laterally across the key member; 
0067 FIG. 17 is a to view of a keyboard having illumi 
nated indicia wherein the space bar includes a luminescent 
decorative design in the form of a company trademark extend 
ing laterally across the key member. 
0068 FIG. 18 is a bottom perspective view of a light guide 
of the present invention which can be incorporated into a wide 
variety of illuminated structures; 
0069 FIG. 19 is a top perspective view of a light guide of 
the present invention which can be incorporated into a wide 
variety of illuminated structures; 
0070 FIG. 20 is a top plan view of a light guide of the 
present invention which includes various modifications for 
increasing light transmission through the translucent sheet; 
0071 FIG.21 is a side exploded cut-away view illustrating 
a light guide of the present invention; 
0072 FIG. 22 is a side cut-away view illustrating a light 
guide of the present invention of FIG. 21; 
0073 FIG. 23 is a side cut-away view illustrating a key 
board and light guide of the present invention including a 
reflector which covers the top, bottom and sides of the trans 
lucent plate; 
0074 FIG. 24 is a side cut-away view illustrating a mem 
brane Switch keyboard and light guide of the present inven 
tion including a reflector which covers the bottom and sides of 
the translucent plate; 
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(0075 FIG.25 is an exploded bottom perspective view of a 
preferred plan luminescent sheet incorporating diffusive dots; 
0076 FIG. 26 is an exploded top perspective view of a 
preferred plan luminescent sheet incorporating diffusive dots 
illustrated in FIG. 25: 
(0077 FIG. 27 is a top plan view of a preferred light pipe 
for use with an planar luminescent sheet; 
(0078 FIG. 28 is an exploded side view of a preferred 
luminescent sheet incorporating diffusive dots illustrated in 
FIG. 25: 
(0079 FIG. 29 is a side view of a preferred luminescent 
sheet incorporating diffusive dots illustrated in FIG. 25: 
0080 FIG. 30 is a top exploded perspective view of a 
preferred keyboard of the present invention incorporating 
Scissor actuators; and 
I0081 FIG.31 is a side view of a preferred keyboard of the 
present invention incorporating Scissor actuators. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

I0082 While the present invention is susceptible of 
embodiment in various forms, as shown in the drawings, 
hereinafter will be described the presently preferred embodi 
ments of the invention with the understanding that the present 
disclosure is to be considered as an exemplification of the 
invention, and is not intended to limit the invention to specific 
embodiments illustrated. 
I0083) Referring to FIGS. 1-3, keyboards are required to 
operate numerous apparatus including computers, typewrit 
ers and personal organizers, as well as aircraft and vehicular 
instrument panels. A typical prior art keyboard 7 is shown in 
FIG. 1 for use with a computer 3. The computer 3 also 
includes a central processing unit 9 and monitor 5. By press 
ing key members 11 on the keyboard 7, one sends signals to 
the central processing unit 9 instructing the computer 3 to 
perform various functions. 
I0084 As shown in FIG. 2, a typical keyboard 7 includes a 
housing 13 comprising an upper clamshell member 15 and 
lower clamshell member 17. The keyboard 7 further includes 
a plurality of key members 11 and a diaphragm 19 having 
elastomeric diaphragm projections 20 for biasing the key 
members 11 to a normally upward position. A typical com 
puter keyboard 7 further includes a circuit board 21 which is 
disposed below the key members 11 and diaphragm 19. The 
circuit board 21 includes first and second printed wiring lay 
ers 23 and 27 which include engraved or embedded electrical 
circuits. The printed wiring layers 23 and 27 are separated by 
an insulator or dielectric layer 25. The insulator layer 25 
includes a plurality of holes so that depression downwardly of 
the key members 11 causes the diaphragm projection 20 to be 
forced downwardly upon the upper printed wiring layer 23 so 
that the printed wiring layers 23 and 27 can come in contact to 
open and close distinctive electrical Switches through the 
holes of the insulator layer 25. Each of these electrical 
switches correspond to different key members 11 so that the 
keyboard operator can depress the key members either indi 
vidually or in combination to send various signals to the 
computer's central processing unit 9. 
I0085. With reference to FIGS. 3-7, a keyboard 1 is pro 
vided having illuminated key members 11. Each key member 
11 includes a key shaft 29 and a key cap 31. Displayed on the 
top surface 33 of the key cap 31 is a symbol 35 such as an 
alphanumeric character. For application of the keyboard 1 of 
the present invention, the key member 11 is constructed at 
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least partially of a Substantially translucent light channeling 
material so that light can be received by the outer surfaces of 
the key shaft 29 and channeled upwardly to be emitted from 
the key cap’s upper surface 33. In a first embodiment, light 
rays are emitted from the symbol 35 itself in which the trans 
lucent material portion of the key cap 31 extends through the 
key shaft 29 and key cap 31 to the key symbol 35. The 
remaining portion of the key cap's upper Surface 33 is con 
structed of a non-light emitting material or covered by an 
opaque coating 51 (FIG. 3). In the alternative, the entire key 
cap 31 including upper Surface 33 is constructed of a trans 
lucent light emitting material while the symbol 35 is formed 
of a non-light emitting material, depending whether the sym 
bol 35 is intended to be displayed as a negative or positive 
representation. 
I0086. With reference to FIGS. 4-7, preferably though not 
necessarily, the keyboard 1 of the present invention includes 
a light channeling membrane 37. The light channeling mem 
brane 37 underlies the key members 11 and is constructed to 
channel light rays 53 from a light source to the key shafts 29 
of the key members 11, which in turn channel the light rays 53 
along the length of the key shafts 29 to the key cap’s upper 
surfaces 33. As shown in FIGS. 6 and 7, the light channeling 
membrane37 is incorporated into the upper clamshell portion 
15 of the keyboard's housing 13. This is accomplished by 
constructing the upper clamshell member 15 at least partially 
of a translucent light channeling material. Light rays 53 
received upon the light channeling membrane's 37 outer sur 
face are channeled throughout the translucent material to the 
key members 11. Preferably, the upper surface of the light 
channeling membrane 37 is coated or otherwise constructed 
with an opaque coating 51 so that only the upper Surfaces 33 
of the key members 11 are seen to illuminate by the keyboard 
operator. As shown in FIGS. 6 and 7, in a preferred embodi 
ment, the light channeling membrane 37 includes a plurality 
of hollow projections 39 having central longitudinal bores 41 
configured for receipt of the key shafts 29 of the key members 
11. The hollow projections 39 may project upwardly as 
shown in FIGS. 4-10, or may project downwardly as shown in 
FIGS. 11-13, and 15. Preferably, the keyboard 1 also includes 
a diaphragm 19 having a plurality of elastomeric projections 
20 for biasing the key members 11 upwardly. 
0087. In addition to the specially constructed key mem 
bers 11 and light channeling membrane37, the keyboard 1 of 
the present invention includes a light source. For this embodi 
ment, the light source may be embedded in, positioned along 
side, or positioned underneath the light channeling mem 
brane to communicate light to the light channeling membrane 
37. As shown in FIG.4, in a first embodiment, the light source 
is comprised of one or more light strips 45 which can be either 
light emitting diodes (LED) or light emitting crystals (LEC) 
systems or other constructions known to those skilled in the 
art which emit light into (as shown in FIG. 5), or upon the 
exterior side or bottom Surfaces of the light channeling mem 
brane 37. With reference to FIGS. 5 and 11-13, in a second 
embodiment, the light source is connected to one or more 
light pipes 47. Such as fiberoptic cables, which are con 
structed to project light laterally along their length. In par 
ticular, it has been found that fiberoptic cables 47 provide a 
highly luminescent Surface where the curved cylindrical Sur 
face has been notched, knurled, scratched or otherwise flawed 
so that the flaws receive light rays from the interior of the 
fiberoptic cables 47 and emit those light rays laterally from 
the fiberoptic cable's exterior surface. For application with 
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the present invention, the light pipes 47 are routed alongside, 
below or embedded in the upper clamshell member 15, which 
is preferably at least partially translucent so that light rays 53 
channeled from the outer surface of the light pipe 47 is 
received by the translucent material and channeled within the 
translucent region 43 to the key members 11. 
I0088 For example, as shown in FIGS. 11-13, a light pipe 
47 is positioned adjacent to a plurality of key members 11, so 
that a single light pipe can be used to illuminate a plurality of 
key members. Again, the light pipe 47 may be constructed of 
various materials in various shapes as can be determined by 
those skilled in the art. As shown in the figures, the light pipe 
47 is attached to, or formed integral with, the upper clamshell 
member 15, adjacent the hollow projections 39. Preferably, 
the hollow projections 39 are constructed to include a portion 
that is at least partially translucent to allow light channeled by 
the light pipe 47 to channel into the bores 41 formed by the 
hollow projections 39 and onto the key shafts 29 of the key 
members 11. Alternatively, the hollow projections 39 have 
openings (not shown) in their sidewalls to allow light to 
project laterally from the light pipe 47 through the openings 
and onto the exterior of the key shafts 29 of the key members 
11. The light channeled by the light pipe 47 strikes the sides 
of the key shafts 29 and is transmitted through the translucent 
material of the key member 11 to be projected from the top of 
the key cap 31 in the form of an alphanumeric character 35. 
Where the keyboard is constructed with an elastic diaphragm 
19 having elastic projections 20 which project into the bores 
41 formed by the hollow projections, preferably, the elasto 
meric projections 20 are also constructed of a translucent 
materialso that the elastomeric projections do not impede the 
transmission of light from the light pipe 47 to the key mem 
bers 11 prior to depression of the key members. 
I0089. In another preferred embodiment of the invention, 
the light source is constructed as a Substantially planar sheet 
49 affixed below the bottom surface of the light channeling 
membrane 37. As shown in FIGS. 6 and 7, in one of the 
preferred embodiments, the planar sheet 49 is constructed 
with a plurality of holes 50 which underlie the conical pro 
jections 39 and longitudinally extending bores 41 of the light 
channeling membrane 37. A shown in FIG. 7, this construc 
tion permits the key shafts 29 of the key members 11 to 
telescope downwardly into the bores 41 and through the holes 
50 of the luminescent sheet 49. Though the key members 11 
are normally biased upwardly by the elastomeric projections 
20 of the diaphragm 19, downward depression of the key 
members 11 by fingertip pressure on the key member's upper 
surfaces 33 causes the key shafts 29 to project downwardly 
through bores 41 and holes 50 until the bottom extremity of 
the key member 11 forces the diaphragm projections 20 to 
forcibly close electrical switches 55 in the circuit board 21. 
0090. With reference to FIGS. 8 and 9, in an additional 
preferred embodiment, the planar luminescent sheet 49 
underlies both the diaphragm 19 and the circuit board 21. The 
diaphragm and circuit board are constructed to be substan 
tially translucent, and light emitted upwardly by the lumines 
cent planar sheet 49 is transmitted through the translucent 
diaphragm and circuit board to the bottom of the key mem 
bers 11. Because the key members are also manufactured of a 
translucent material, the light is then channeled through the 
key members shafts 29 to be emitted from the key’s upper 
surface 33 in the form of a symbol 35. 
0091. With reference also to FIGS. 6 and 7, this embodi 
ment has the benefit of not requiring that the upper clamshell 
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member 15 of the keyboard be manufactured of a translucent 
materialso as to function as a light channeling membrane37. 
Instead, the translucent circuit board 21 and diaphragm 19 
operate as a light channeling membrane by communicating 
light emitted by the planar sheet 49 to the bottom extremities 
of the key members 11. Light is then emitted from the upper 
surfaces 33 of the key members. Also with reference to FIGS. 
6 and 7, this embodiment also has the benefit of not requiring 
that the luminescent planar sheet 49 beformed with holes 50 
underlying each of the key members for permitting the shafts 
29 of the key members to project downwardly through the 
holes So as to engage the diaphragm 19 and circuit board 21. 
Instead, the keyboard is constructed with the luminescent 
planar sheet positioned so as to avoid contact with the moving 
members of the keyboard, the key members and diaphragm. 
For this embodiment of the present invention, it is preferred 
that the luminescent planar sheet not include any holes so that 
the luminescent planar sheet can provide a maximum of lumi 
nosity to the key members. 
0092. With reference to FIGS. 30 and 31, in still another 
preferred embodiment of the keyboard wherein the planar 
luminescent sheet is positioned to underlie the elastomeric 
diaphragm and circuit board of the keyboard, the keyboard 
includes scissor actuators 101 for stabilizing each keys 11 
upward and downward movement. Scissor actuator construc 
tions are well understood by those skilled in the art and only 
a simplified construction is illustrated within FIGS. 30 and 
31. Alternative constructions can be devised by those skilled 
in the art without undue experimentation. 
0093. As illustrated in FIGS. 30 and 31, each scissor 
actuator 101 includes a pair of scissor arms 103 which are 
rotationally connected at or near their midpoints to permit the 
arms 103 to rotate in a scissor-like manner to allow a key to 
move upward or downward. Like other keyboard construc 
tions described above, the keyboard includes a substantially 
translucent elastomeric diaphragm 19 including elastomeric 
domes 20 underling each of the key members for biasing the 
keys 11 upwardly. A seat 111 underlies the elastomeric domes 
20 for supporting and engaging the bottom extremities 107 of 
the Scissor actuators. The seat 111 engages and connects to 
the scissor actuators 101 with integrally formed clips 115 
which project through holes 109 formed in the elastomeric 
diaphragm to connect to the Scissor arms lower extremities 
107. As understood by those skilled in the art, the clips 115 
allow the Scissor arms to rotate and slide (not shown) so as to 
permit scissor action of the scissor actuator arms 103 and the 
upward and downward movement of the keys 11. The seat 
111 may be made of translucent plastic, which functions as a 
translucent upper clamshell member, or the seat may be made 
of non-translucent metal having Sufficiently large holes for 
the passage of light. Preferably, the seat, including clips, is 
made of one piece of stamped metal, or one piece of molded 
translucent plastic Such as acrylic, polycarbonate, or the like. 
0094. As best illustrated in FIG. 31, and as would be 
understood by those skilled in the art, the seat clips 115 
project above the top of the elastomeric diaphragm 19 and the 
elastomeric domes 20 may project down below the bottom of 
the seat when a key is depressed. However, the elastomeric 
diaphragm 19 and accompanying domes 29 are predomi 
nantly above the seat 111, and accordingly, the elastomeric 
diaphragm 19 and domes 20 are described herein as above the 
seat 111. 

0095. This embodiment of an illuminated keyboard illus 
trated in FIGS. 30 and 31 includes a substantially translucent 
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circuit board 21 positioned under the seat for the creation and 
transmission of signals indicating depression of keys 11. To 
this end, the seat 111 includes holes 113 below each key 11 
allowing for the depression of keys to force the elastomeric 
domes 20 to engage the circuit board 21 to create electronic 
signals. A planar luminescent sheet 49 is positioned under the 
circuit board for transmitting light upwardly through the cir 
cuit board 21, seat 111, and elastomeric domes 20 into the 
keys 11. The planar luminescent light Source 49 may take any 
of numerous forms including, but not limited, to the construc 
tions described herein. However, a preferred luminescent pla 
nar sheet 49 includes a light pipe connected to an independent 
light source such as LEDs 85. In operation, the luminescent 
planarluminescent sheet 49 transmits light upwardly, in order 
from bottom to top, through the circuit board 21, seat 111, and 
elastomeric domes 20 to the keys 11. 
0096. With reference also to FIG. 10, in an additional 
embodiment of the present invention, the light source 47 is 
positioned between the diaphragm 19 and circuit board 21. 
The light source is again constructed in planar form having at 
least its top side providing luminescence. The elastic dia 
phragm 19 is manufactured of a translucent elastomeric mate 
rialso that light emitted upwardly from the light source, in the 
form of aluminescent sheet 49, shines through the diaphragm 
projections 20 and upon the bottoms of the key member shafts 
11. Preferably, for this embodiment, the upper clamshell 
member 15 of the keyboard is also preferably manufactured 
of a translucent material so that light emitted from the lumi 
nescent sheet strikes the underside of the upper clamshell 
member 15 and is channeled to the sidewalls of the key 
members. For this embodiment, the elastomeric diaphragm 
and upper clamshell member cooperate to function as a light 
channeling membrane, transmitting light from the light 
source to the key members 11. The light is then channeled 
through the key members to be transmitted from the tops 33 of 
the key caps 31. 
0097. This embodiment has the advantage over the previ 
ous embodiment in that light emitted from the light source is 
not transmitted through the circuit board 21 prior to striking 
the outer surfaces of the key members 11 which could cause 
diminished luminescence from the key members due to light 
reflection, refraction or absorption caused by the optical prop 
erties of the circuit board. However, this embodiment has the 
disadvantage over the prior described embodiment in that the 
light source is positioned between the key members and the 
circuit board. This construction requires that the light Source 
be compressed with each actuation of the keyboard key mem 
bers unless the light source is constructed with holes to permit 
the key members to engage the circuit board directly which 
would also diminish the amount of light emitted from the key 
members. Though troublesome, this disadvantage can be 
overcome using the above described material from MKS, Inc. 
which it is believed can withstand the cyclic compression 
Stemming from the actuations of the key members. 
0.098 Luminescent planar sheets can be constructed by 
those skilled in the art using various technologies. For 
example, the luminescent planar sheets may be constructed of 
an electro luminescent lamp, an Organic Light Emitting 
Device (OLED), a Transparent Organic Light Emitting 
Device (TOLED), or a Flexible Organic Light Emitting 
Device (FOLED). Alternatively, the luminescent sheet may 
be constructed of a substantially translucent material which 
acts as a “light pipe' connected to an independent light Source 
Such a fiberoptic light source, light emitting diodes, or light 
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emitting crystals. In still an additional embodiment, the lumi 
nescent sheet is constructed of a plurality offiberoptic strands 
laid side-by-side to form a sheet which connects to an inde 
pendent light source Such as light emitting diodes or light 
emitting crystals. The translucent material channels the light 
from the light Source to the keys, or to a separate light chan 
neling membrane 37 to illuminate the keys. 
0099. With reference to FIGS. 18-24, a preferred light 
guide 49, also referred to hereinas aluminescent planar sheet, 
includes a translucent plate 71 constructed in any number of 
shapes and sizes, but which is preferably constructed to have 
an elongate rectangular cross-section so as to have a top 73. 
bottom 75 and four sides 77. The translucent plate may be 
made of any of the numerous light-transmitting materials, but 
which is preferably made of an acrylic or polycarbonate 
material for cost and weight reasons. The plate further 
includes one or more cavity 79' which are recesses which 
project upwardly from the translucent plate's bottom surface 
75 towards the interior of the translucent plate. The cavities 
may be of any shape. However, they are preferably hemi 
spherically or elliptically dome-shaped so as to appear circu 
lar when looked upon from the plate's upper side. The cavities 
may be entirely empty except for air. Alternatively, the cavi 
ties may be filled with a translucent or entirely transparent 
material. Alternatively, the material in the cavity may be 
colored and may be independently light producing, such as by 
including a phosphoric component which will tend to glow 
upon contact with light, even light out of the visual spectrum. 
Of importance, the translucent plate and one or more cavities 
form a plate-cavity interface 81 which, due to material prop 
erties and the curvature of the interface, will cause light to 
both reflect and refract when striking the interface 81. 
0100. A preferred light guide 49 of the present invention 
further includes a reflector 83. The reflector is positioned to 
cover the translucent plate's underside as well as cover the 
bottom of the cavities 79'. As shown in FIGS. 21-24, the 
reflector may also cover the sides 77 of the translucent plate. 
Moreover, the reflector may cover the translucent plate's 
upper surface, except for where holes 84 are formed directly 
over the light guides cavities 79'. The reflector includes a 
highly reflective surface, and thus it is preferably mirrored, 
white, lightgrey, silver, metallic silver or metallic gold so that 
light striking the reflector will reflect off the reflector as 
opposed to be being absorbed or refracted. In addition, the 
reflector may incorporate glowing or phosphoric elements 
which will emit light upon experiencing light from another 
light source. 
0101. As shown in FIGS. 20-24, the light guide also 
includes one or more light sources 85, which are preferably 
LEDs. The LEDs are preferably positioned to project into 
recesses formed in the light guide's sides or top or bottom 
surfaces, as shown in FIG. 19. Alternatively, the light sources 
must be positioned near enough to the translucent plate so that 
light is received within its interior. 
0102. With reference to FIGS. 21 & 22, light rays 87 are 
transmitted into and through the translucent plate 71 by LEDs 
85. Thereafter, the light rays will tend to reflect off the trans 
lucent plate's top and bottom Surfaces and sides, preferably 
with little absorption or loss as a result of a reflector 83 
covering these regions, until the light Strikes the plate-cavity 
interfaces 81. Depending on the angle of incidence between 
the light rays 87 and plate-cavity interfaces 81, and depending 
on various other factors such as the nature of the light, the 
material of the translucent plate and the possible presence of 
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material within the cavity, the light will either reflect from the 
interface or refract into the cavity. As a result of its dome-like 
shape, the refracted light 87a will refract, in other words 
bend, downwardly through the cavity 79 until striking and 
reflecting off the reflector 83. The originally refracted and 
now reflected light will again refract into the translucent plate 
until it is transmitted from the translucent plate's top 73. 
Meanwhile, as a result of the cavities preferably dome-like 
shape, the reflected light 87b will also be directed upwardly 
until being transmitted from the translucent plate's upper 
surface immediately above the cavity 79'. 
0103) The reflection and refraction properties of the plate 
cavity interface can be modified as can be determined by 
those skilled in the art. For example, polishing or roughening 
the plate cavity interface, such as by machining or sandblast 
ing, can alter the refraction and reflection properties until 
optimal light transmission from the translucent plate's upper 
Surface is obtained. 
0104. In addition to the traditional rectangular shape of the 
light guide shown in FIGS. 18-19, the light guide 49 may be 
modified to increase the transmission of light to areas of the 
light guide which are undesirably dim. For example, as shown 
in FIG. 20, one or more of the light guide's corners 93 may be 
rounded to reduce light loss that can occur in a sharp angled 
corner. In addition, one or more of the corner's 97 can be 
truncated at various angles to direct light to different regions 
of the light guide. In operation, and shown in FIG. 20, light 
rays emitted from LED's can be reflected off a truncated 
corner to far away areas of the keyboard where an LED is not 
in the vicinity. In addition to rounding or truncating the light 
guide's corners, the light guide can be machined or molded to 
include reflecting cut-outs 95, which can be in various shapes, 
for directing light to desired areas. For example, still with 
reference to FIG. 20, light transmitted from one side of light 
guide can be reflected with a 'V' shaped cutout 95 to distrib 
ute light to far corners of the keyboard. Moreover, a cutout 95 
can be used for placement orangling of the LEDs in order to 
emit light more uniformly within the light guide. 
0105 Still additional modifications can be made to the 
edge of the translucent sheet 71 to increase light transmission. 
For example, in a first embodiment, the edge is curved or 
rounded to provide a Smooth exterior with no sharp edges so 
as to reduce light loss in a corner. Alternatively, as shown in 
FIGS. 18, 19 & 21-24, the edge is machined or molded to 
include a recess sized for receipt of any wires 91 used for 
supplying power to light sources 85. For this embodiment, it 
is preferred that any wires positioned within the edge recess 
be coated with a reflective material such as white paint or 
white plastic insulator. As shown in FIGS. 22-24, the reflector 
83 may be positioned to cover the wire 91 to maintain it in 
place, and to reflect any light back into the interior of the 
translucent plate 71 that otherwise might escape. 
0106. As explained in much greater detail below, the light 
guides 49 of the present invention will have application for 
illuminating various structures, and particularly for illumi 
nating the keys of a keyboard. For example, FIG.23 illustrates 
a simplified keyboard having a plurality of keys members 11 
and a translucent printed circuit board 21. Though not shown, 
the keyboard may include an upper clam shell member, a 
lower clam shell member, and a preferably translucent bias 
ing means, such as an elastomeric diaphragm, for biasing the 
keys upward. The light source 85 emits light into the translu 
cent plate 71 where it is reflected until striking the plate 
cavity interface 81. Light is then reflected and refracted in the 



US 2009/02011 79 A1 

manner described above until being transmitted upwardly to 
the keys 11. As shown, the keyboard preferably includes an 
upper reflector 83 for further trapping the light until transmis 
sion to the key members through holes 84. As shown in FIG. 
24, the light guide 49 of the present invention is also suitable 
for illuminating the keys for keyboards which incorporate 
membrane switch technology in which the circuit board 21 
incorporates a plurality of flexible buttons which upon 
depression, activates a key. Membrane Switch keyboards are 
commonly used for cellular telephones, remote controllers, 
ATM machines, etc. 
0107 As shown in FIGS. 23 and 24, the light producing 
cavities can be centered directly under the keys of a keyboard. 
However, alternatively, the cavities may be displaced off 
center from directly below a key member. In particular, it has 
been found that displacing the light produced by the cavity 79' 
under a key approximately 1-5 millimeters can make the key 
characters, depending on their size and placement, to appear 
more luminous. Moreover, displacement of the cavities rela 
tive to the center of the key may be of particular importance 
where characters are offset from the center of the key, such as 
for function or number keys, or keys having multiple different 
characters such as the keyboard key showing a “” and “1”. 
Moreover, key members at the top of a keyboard are typically 
viewed at a greaterangle to vertical thankeys at the bottom of 
a keyboard. As a result in this change in angle, it has been 
found that displacing the light produced by the cavities 79 
rearwardly for keys positioned toward the back of the key 
board will increase the apparent luminosity of the key char 
acters. Thus, in a first embodiment, the light produced by the 
cavities 79 under the lower keys including shift, ctrl, space 
bar and letters in the rows corresponding to Z, X, c, a, S, d, etc. 
are not displaced relative to the key member center. However, 
the cavities, and light produced by them, are displaced rear 
wardly in keys at the top of the keyboard such as the function 
keys and number keys. In still an additional embodiment, the 
displacement of the cavities, and the light produced by them, 
increases incrementally from the bottom of the keyboard 
toward the top of the keyboard. Thus, as but an example, there 
may be no displacement of the cavities at the bottom row of 
the keyboard, but the cavities may be displaced rearwardly 1 
millimeter in the second row from the bottom, 2 millimeters 
in the third row from the bottom, 3 millimeters in the fourth 
row from the bottom, etc. As would be understood by those 
skilled in the art, the displacement of the light produced under 
keys can be applied to light guides and light Sources other 
than those described herein. 

0108 FIGS. 25-29 illustrate an additional embodiment of 
an luminescent planar sheet which is ideal where the lumi 
nescent sheet needs to be particularly thin Such as is required 
for laptop keyboards. The luminescent sheet includes a light 
guide 49 which does not include upwardly projecting cavi 
ties. Instead, the light guide 49 has a flat underside surface and 
reflective members 79" are positioned underneath each of the 
keys. As illustrated in the FIGS. 25-29, each reflective mem 
ber 79" causes light, provided by LEDs 85 positioned along 
the sides of the light guide, to reflect upward toward each 
overlying key. The reflective members 79" may be made of 
paint or other coating applied upon the bottom of the light 
guide. Alternatively, the reflective member 79 may be com 
prised of thin reflective paper or plastic or the like. Still 
additional constructions for the reflective members may be 
devised by those skilled in the art. 
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0109 Preferably, an additional reflective sheet 83 covers 
the underside of the light guide 49 as well as the reflective 
members 79". Also preferably, the reflective members 79" 
provide greater light diffusion than the reflector. In a preferred 
embodiment, the reflective members have a “flat' white 
appearance which is understood to provide high reflectivity 
and relatively good light diffusion. Preferably for this 
embodiment, the reflector has a "glossy' white appearance 
which is understood to provide excellent reflectivity but lower 
diffusion. 
0110. As illustrated in FIGS. 25-26, in preferred embodi 
ments, the reflective members are reflective white circles or 
squares 4-34 inch across, with a preferred width of approxi 
mately /2 inch. The white reflective members are preferably 
“flat white' in appearance to provide light diffusion. The 
reflective members are then covered by a sheet of glossy 
paper, plastic or the like 83 having a mirrored, white, light 
grey, silver, metallic silver or metallic gold appearance which 
provides lesser diffusion than the overlying reflective mem 
bers. 
0111. As shown in FIGS. 25-29, the reflector may also 
cover the sides 77 of the light guide 49. Moreover, the reflec 
tor may cover the translucent plate's upper Surface, except for 
where holes are formed directly over the light guides’ reflec 
tive members 79". The reflector includes a highly reflective 
Surface, and thus it is preferably mirrored, white, lightgrey, 
silver, metallic silver or metallic gold so that light striking the 
reflector will reflect off the reflector as opposed to be being 
absorbed or refracted. Also for this embodiment, the reflector 
may incorporate glowing or phosphoric elements which will 
emit light upon experiencing light from another light source. 
0112. With reference to FIGS. 14 and 15, in still an addi 
tional embodiment of the invention, the keyboard's upper 
clamshell member includes illuminated indicia for identify 
ing the function of one or more key members. Sometimes key 
members are too small for including symbols which are Suf 
ficiently large so as to be easily read by a keyboard operator. 
This is particularly true of the “function' keys which are often 
found at the top of a typical keyboard. These function keys 
include the traditional “F1-F12 keys, as well as “insert. 
“home”, “delete”, “end”, “page up' and “page down keys. 
Further, more and more keyboards are constructed to include 
“internet” keys which provide access to particular websites, 
and audio and video keys which control a computer's audio 
and video functions. In addition, keyboards are being con 
structed with more and more function keys, and the invention 
is not intended to be limited to the use of the function keys 
identified herein. 

0113. Unfortunately, these “function' keys are often con 
structed smaller than the “qwerty letter keys. Due to their 
small size, it is often difficult to incorporate a symbol, or 
indicia, on the key members which can be easily read by the 
keyboard operator. Moreover, incorporating an illuminated 
symbol on these keys in accordance with FIGS. 4-13 can 
make the symbol even more difficult to read. 
0114. In order to overcome these disadvantages, in a pre 
ferred embodiment of the invention, the keyboard's upper 
clamshell member is constructed to include a region that is 
partially translucent. This region, constructed of a Substan 
tially translucent material, communicates light rays through 
the keyboard to display indicia indicating functions of one or 
more members. In similar fashion to the illumination of sym 
bols shown in FIGS. 3 and 11, the clamshell indicia may be 
illuminated by light channeling through the upper clamshell 
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to be emitted in the form of the indicia wherein an opaque 
coating or material is used to restrict the light to the shape of 
the indicia 57. Alternatively, larger portions of the clamshell 
member 15 can be illuminated while the symbol 57 remains 
opaque, depending on whether the symbol is intended to be 
illuminated as a positive or negative representation. 
0115 Moreover, the clamshell indicia may be illuminated 
using an illuminating planar sheet as shown in FIGS. 7-10, or 
the clamshell indicia may be illuminated using a light pipe as 
shown in FIGS. 11-13. For example, as shown in FIG. 14, in 
a first embodiment, the keyboard includes a diaphragm 19, 
first and second printed wiring layers 23 and 27, an insulator 
or dielectric layer 25, and a light channeling structure con 
structed as a substantially planar sheet 49. A light source 59, 
Such as an LED, is provided for emitting light upwardly from 
the planar sheet 49, through the printed circuit board and 
elastic diaphragm so as to strike the underside of the upper 
clamshell member 15. The upper clamshell member includes 
translucent regions 57 to provide illuminated indicia for iden 
tifying the functions of the adjacent key members 11. 
0116. In an additional embodiment, a light pipe 47 is uti 
lized to illuminate the clamshell indicia 57 and key members. 
As shown in FIG. 15, the indica 57 reading “ORTS” is a 
portion of the complete word “SPORTS’ for identifying the 
internet function of a key member 11 which provides access 
to an internet website dedicated to sports. The keyboard 
includes a clamshell member 15, illuminated indicia 57, key 
members 11, illuminated symbols 35, a biasing projection 20 
and a light pipe 47. The light pipe 47 is attached to, or formed 
integral with, the upper clamshell member 15, adjacent to the 
hollow projections 39. The surface of the light pipe 47 is 
scratched or otherwise flawed so as to reflect light rays from 
the interior of the light pipe 47 to be emitted from the light 
pipe's 47 exterior surface. Light is emitted upwardly so as to 
illuminate the translucent regions 57 of the upper clamshell 
member. 
0117. With reference also to FIGS. 11-15, preferably light 

is also emitted laterally from the light pipe so as to strike the 
hollow projections 39. Preferably, the hollow projections 39 
are constructed to include a portion that is at least partially 
translucent to allow light channeled by the light pipe 47 to 
project into the bores onto the key shafts 29 of the key mem 
bers 11. Alternatively, the hollow projections 39 have open 
ings (not shown) in their sidewalls to allow light to project 
laterally from the light pipe 47 through the openings and onto 
the exterior of the key shafts 29 of the key members 11. The 
light channeled by the light pipe 47 strikes the sides of the key 
shafts 29 and is transmitted through the translucent material 
of the key member 11 to be projected from the top of the key 
cap 31 in the form of a symbol 35. 
0118. The keyboard including illuminated clamshell indi 
cia has been described primarily for use in connection with 
illuminating and identifying function keys. However, the 
invention is not intended to be limited thereto. For example, a 
keyboard having an upper clamshell member including illu 
minated indicia for identifying the “qwerty” key members is 
also within the scope of the invention. 
0119 Preferably, the key members are also constructed, at 
least partially, of a translucent material so that the key mem 
bers illuminate. The key members may be constructed in 
various ways. For example, the keys may be substantially 
translucent with minimal coating except for symbols, such as 
letters on the keys, to provide a highly luminous key. How 
ever, preferably the keys are constructed in opposite manner 
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in which the keys are Substantially covered by an opaque 
material except for the symbols to provide key members 
including illuminated symbols for identifying their function. 
Where the key members are too small for readable markings, 
preferably the key members include an illuminated region, 
Such as in the shape of a circle or star, for providing an 
indication as to the location of the key members. 
I0120 In a preferred embodiment of the invention, trans 
lucent portions of the keyboard are coated on their exterior 
Surfaces with a reflective opaque coating where light is not 
intended to be emitted. More particularly, it is preferred that 
the key members are coated with a paint Such as lightgrey, 
white, silver, metallic silver, metallic gold, and other shiny 
metallic colors which substantially reflects visible light. 
Where the upper clamshell member is constructed of a trans 
lucent material, it is also preferred that the upper clamshell be 
coated with a material for reflecting visible light and reducing 
light absorption. 
I0121 Though not shown in the figures, in still an addi 
tional preferred embodiment, the key caps and clamshell 
member include two layers of paint or the like. The initial first 
coating is a highly reflective material to reduce visible light 
absorption and reflect the light back into the translucent mate 
rial until transmitted from the key caps. Meanwhile, a second 
coating of an alternative paint or other material is applied over 
the first coating. The second coating may also be reflective of 
visible light. However, it is preferred that the second coating 
reflects less visible light than the first coating, and preferably 
the second coating is a substantially non-reflective coating or 
color Such as darkgrey, black or blue. The keys can be made 
by sequentially application of coatings to translucent key 
members. The symbols. Such as letters, are then formed on top 
of the key caps by using a laser or the like to cut away the 
excess material of both the first and second coatings to form 
the desired symbols. Key members are thus produced which 
include an enhanced contrast between the luminescent sym 
bol and the substantially non-reflective regions of the key cap 
to provide enhanced readability for the keyboard user. 
0.122 Luminescent keyboards have been created with 
luminescent key caps and opaque lettering, as well as their 
visual negative, opaque key caps with luminescent letters 35 
such as illustrated in FIGS. 3-6. Keyboards with opaque key 
caps and luminescent letters are considered visually prefer 
able. Unfortunately, this construction does not provide a 
luminescent indicator for the location of the space bar, and 
persons working in dark environments are not provided an 
indication as to the placement of the space bar. More specifi 
cally, all keys of a traditional keyboard, except for the space 
bar, include visual indicia identifying the function and place 
ment of the key member. Even recently introduced “function 
keys and Internet keys, typically include visual indicia which 
can be illuminated for identifying key functions and place 
ment. However, the space bar does not have an accepted 
symbol or identifier for indicating its function, so prior art 
luminescent keyboards with opaque keys caps and lumines 
cent letters have left the space bar completely opaque. This is 
particularly problematic because the space bar is the largest 
key member of a traditional keyboard, and people tend to look 
for this key member first when placing their fingers on a 
keyboard. This has not been a problem for keyboards which 
have incorporated luminescent key caps and opaque letters as 
manufacturers have simply illuminated the entire space bar. 
(0123. With reference to FIG. 16, a preferred keyboard 
with opaque key caps and luminescent letters includes a space 
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bar 61 with a luminescent line extending laterally across the 
top face of the space bar for indicating the space bar's func 
tion and position. The line may be dotted or dashed. More 
over, a plurality of laterally extending lines may be provided 
across the face of the space bar. However, as shown in FIG. 
16, a single continuous luminescent line is considered pref 
erable. 
0124. As shown in FIG. 17, in an alternative embodiment 
of the invention for illuminating the space bar 61, the space 
bar includes aluminescent decorative design 65 for indicating 
the space bar's position. Preferably, and as illustrated in FIG. 
17, the decorative design 65 is provided in the form of a 
manufacturer's or distributor's logo or trademark. As the larg 
est key member of a traditional keyboard, and because the 
space bar does not include an accepted indicia for indicating 
its function, the space bar provides an ideal size and location 
for placement of a company's logo or design. 
0.125. The present invention provides for an inexpensive 
and simple way to manufacture keyboards including illumi 
nated indicia and keys having illuminated upper Surfaces. The 
keyboard of the present invention is particularly suitable for 
use with computers and particularly with laptop computers, 
though it is not intended that the present invention be limited 
thereto. While several particular forms of the invention have 
been illustrated and described, it will be apparent that various 
modifications can be made without departing from the spirit 
and scope of the invention. Accordingly, it is not intended that 
the invention be limited except by the following claims. 

I claim: 
1. A lighted computer keyboard comprising: 
a plurality of keys constructed of a Substantially hard non 

deformable material; 
a plurality of Scissor actuators with a scissor actuator 

underlying each key, each said Scissor actuator including 
a pair of arms rotationally connected near their mid 
points so as to rotate in Scissor like manner for guiding 
and Supporting said keys as said keys move in an upward 
and downward movement, said arms including upper 
extremities engaging said keys and lower extremities; 
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a plurality of elastomeric domes with an elastomeric dome 
underlying each key for biasing said keys in an upward 
direction; 

a seat underlying said elastomeric domes, said seat includ 
ing clips for engaging and connecting to said Scissor 
actuators’ lower extremities; 

a circuit board underlying said plurality of key members 
said elastomeric domes and said seat, said circuit board 
being operational to produce signals in response to 
depression of said key members; and 

a luminescent planar sheet for producing light, said lumi 
nescent planar sheet underlying said key members, said 
elastomeric domes, said seat, and said circuit board, said 
luminescent planar sheet being optically connected to 
said keys so as to permit the transmission of light to at 
least Some of said plurality of keys. 

2. The lighted computer keyboard of claim 1 wherein said 
luminescent planar sheet includes LEDs or LECs. 

3. The lighted computer keyboard of claim 1 wherein said 
luminescent planar sheet is constructed as a planar light pipe 
made of translucent plastic connected to a light source. 

4. The lighted computer keyboard of claim 3 wherein said 
light source includes LEDs or LECs. 

5. The lighted computer keyboard of claim 1 wherein said 
luminescent planar sheet is an electro-luminescent panel 
lamp. 

6. The lighted computer keyboard of claim 1 wherein said 
luminescent planar sheet includes fiberoptic cables connected 
to a light source. 

7. The lighted computer keyboard of claim 6 wherein said 
light source includes LEDs or LECs. 

8. The lighted computer keyboard of claim 1 wherein said 
seat including clips is made of non-translucent metal having 
holes allowing for the passage of light. 

9. The lighted computer keyboard of claim 1 wherein said 
seat including clips is formed of one piece of Substantially 
translucent plastic. 


