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CLASS 349, LIQUID CRYSTAL CELLS, ELE-
MENTS AND SYSTEMS

SECTION I - CLASS DEFINITION

This is the generic class for cells, elements, and systems
which include molecules of a material having both lig-
uid and crystalline properties. Elements or systems
included in this class are those which have a significant
liquid crystal cell detail or liquid crystal response or
properties, and in which the liquid crystal controls or
changes the optical properties of electromagnetic radia-
tion such as direction, phase, amplitude, frequency, or
polarization state. This class also provides for nominal

manufacturing methods for producing significant liquid
crystal cell structure.

SECTION II - LINES WITH OTHER CLASSES
AND WITHIN THIS CLASS

If the liquid crystal cell is an insignificant part of a sys-
tem, or if there is no detail of the liquid crystal cell in the
system, the apparatus should not be classified here.

Nominal manufacturing processes for producing signifi-
cant liquid crystal cell structure, or nominally described
“providing processes” that can only be classified by lig-
uid crystal device structure are proper for Class 349.
Processes having significant manufacturing steps for
producing liquid crystal devices are provided in various
manufacturing classes, depending on the steps or combi-
nation of steps involved in the process. While plural
nominal manufacturing steps are considered significant
manufacturing--placing the original in other manufac-
turing classes, a mandatory cross to this class is required
if significant liquid crystal structure is present. See the
SEARCH CLASS notes for some examples of manu-
facturing classes that provide for manufacture of liquid
crystal devices.

Liquid crystal compositions with no more than nominal
cell structure are excluded from this class; instead see
elsewhere. In this case, nominal cell structure refers to a
broad recitation of substrates, electrodes (or conductive
plates or electrical excitation means), alignment layers,
a seal, spacers, and polarizers. (See References to Other
Classes, below.)

Driving waveforms and external driving circuitry for the
liquid crystal are excluded from this class (see Refer-
ences to Other Classes, below). When the driving is in
the context of a television, proper classification is else-
where.
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Electrooptic devices using materials other than liquid
crystals and optical elements separate from liquid crys-
tal devices are excluded from this class. (See Refer-
ences to Other Classes, below.)

Nominal liquid crystal display cell structure with spe-
cific chemical composition of nonconducting layers
other than the liquid crystal are excluded from this class.
(See References to Other Classes, below.)

SECTION III - REFERENCES TO OTHER
CLASSES
SEE OR SEARCH CLASS:

29, Metal Working, appropriate subclasses for pro-
cesses having combined operations involving
metal working, machining, metal fusion bond-
ing, or casting class and treating not provided
for in the metal working, machining, welding,
or casting classes. Class 29 is also a generic
mechanical assembly class.

65, Glass Manufacturing, for processes of, or
apparatus for glassworking and/or treating.

117, Single-Crystal, Oriented-Crystal, and Epitaxy
Growth Processes; Non-Coating Apparatus
Therefor, for processes for growing therein-
defined single-crystal of all types of materials
and by all techniques, including epitaxy.

156, Adhesive Bonding and Miscellaneous Chemi-
cal Manufacture, as the generic class for the
adhesive joining of parts and as the generic
class for manufacturing processes involving a
chemical reaction.

174, Electricity: Conductors and Insulators, appro-
priate subclasses for the use of conductors and
insulators in general.

204, Chemistry: Electrical and Wave Energy, sub-
classes 155+ for a process of coating involving
chemical preparation of a compound or ele-
ment by application to a base of electrical or
wave energy in a magnetic field (but without
involving electrolysis as provided for in Class
205), where said base supplies a part or all of
the coating (e.g., by conversion at the surface,
etc.); subclasses 164+ for a process of coating
involving chemical preparation of a compound
or element by application of an electrostatic
field or electrical discharge to a base which
supplies a part or all of the coating; subclasses
471+ for a process of coating by electrophore-
sis or electro-osmosis; and subclasses 192.12+
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for coating by glow discharge deposition (e.g.,
cathode sputtering, etc.).

Electrolysis: Processes, Compositions Used
Therein, and Methods of Preparing the Compo-
sitions, subclasses 80+ for electrolytic coating
processes and subclasses 183+, 188+, 191+,
and 198+ for processes involving plural coat-
ing steps, at least one but not all of which is
electrolytic.

Etching a Substrate: Processes, for etching
processes not otherwise provided for in which
one of the manufacturing steps includes a
chemical etching or physical solvation, espe-
cially subclass 23 for making an article con-
taining a liquid crystal material.

Metal Fusion Bonding, appropriate subclasses
for processes of metal fusion bonding or weld-
ing of metal.

Compositions, subclasses 299.01+ for liquid
crystal compositions with no more than nomi-
nal cell structure. (See Lines With Other
Classes and Within This Class, above.)

Active Solid-State Devices (e.g., Transistors,
Solid-State Diodes), appropriate subclasses for
the use of a transistor in general.

Plastic and Nonmetallic Article Shaping or
Treating: Processes, for a process of manufac-
turing nonmetallic articles by shaping or treat-
ing.

Electric Lamp and Discharge Devices, appro-
priate subclasses for use of a particular illumi-
nation device in general.

Electric Lamp and Discharge Devices: Sys-
tems, appropriate subclasses for use of a partic-
ular illumination system in general.

Electricity: Measuring and Testing, subclass
770 for testing a liquid crystal device for a
fault in an individual circuit component.
Computer Graphics Processing and Selective
Visual Display Systems, subclass 89 for pro-
ducing a greyscale effect in a liquid crystal
device; subclasses 90+ for using switching
devices in a liquid crystal device; subclass 91
for using diodes or varistor in a liquid crystal
device; subclass 93 for the use of a redundancy
in liquid crystal device; subclass 97 for use of
ferroelectric liquid crystal display elements;
subclass 101 for generation of data compensa-
tion in response to the temperature of the liquid
crystal material; and subclasses 104 and 173+
for use of liquid crystal touch pads.

Computer Graphics Processing and Selective
Visual Display Systems, for driving wave-
forms and external driving circuitry for liquid
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crystal. (See Lines With Other Classes and
Within This Class above.)

Optics: Image Projectors, appropriate
classes for projectors in general.
Optical: Systems and Elements, subclass 107
for optical computing without diffraction; sub-
class 462 for stereoscopic systems; subclass
561 for convolution, cross-correlation, or cor-
relation using a diffraction grating; subclasses
619+ for microlenses with no liquid crystal;
and subclasses 630+ for general heads-up dis-
play devices.

Optical: Systems and Elements, for electroop-
tic devices using materials other than liquid
crystals and optical elements separate from lig-
uid crystal devices. (See Lines With Other
Classes and Within This Class above.)
Electricity: Electrical Systems and Devices,
subclass 681 for housing for electronic systems
or devices with display support, and subclasses
789+ for the use of flexible circuits.
[llumination, appropriate subclasses for illumi-
nating devices in general.

Static Information Storage and Retrieval, sub-
class 108 for a memory for a liquid crystal
using a light beam.

Coating Processes, for general coating pro-
cesses, including vapor deposition, etc.

Stock Material or Miscellaneous Articles, sub-
classes 1.1+ for liquid crystal alignment layers
having a particular chemical composition.
Stock Material or Miscellaneous Articles, sub-
classes 1.1+ for nominal liquid crystal display
cell structure with specific chemical composi-
tion of nonconducting layers other than the lig-
uid crystal. (See Lines With Other Classes and
Within This Class, above.)

Radiation Imagery Chemistry: Process, Com-
position, or Product Thereof, for process of
making radiation images involving chemistry.
Semiconductor Device Manufacturing: Pro-
cess, especially subclasses 27+ for methods of
packaging a semiconductor electronic device
having an additional optical component and
subclass 30 for methods of making a semicon-
ductor electronic device including a liquid
crystal optical component.

Electric Lamp or Space Discharge Component
or Device Manufacturing, particularly see sub-
class 24, Note (1) for a liquid crystal display
device.

Data Processing: Artificial Intelligence, sub-
class 40 for optical systems performing neural
network type algorithms.

sub-
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708, Electrical Computers: Arithmetic Processing
and Calculating, subclasses 191, 816, and 831
for electro-optical data processing systems.

SECTION IV - GLOSSARY
CELL*

For the purpose of this class, a cell is the minimum com-
bination of elements necessary to physically contain an
entire liquid crystal layer given a stimulus or excitation.
In a matrix addressed liquid crystal device, a single
pixel is not a cell.

EXCITATION*

For the purpose of this class, excitation is a force or
energy which selects the state of the liquid crystal mate-
rial.

LAYER*

For the purpose of this class, a layer is a periodic discon-
tinuous material or materials within a single plane hav-
ing a single function, or a continuous material having
one or more functions.

SUBSTRATE*

For the purpose of this class, substrate is a flexible or
rigid member which provides structural support in a
cell.

SUBCLASSES

1 LIQUID CRYSTAL SYSTEM:
This subclass is indented under the class defini-
tion. Subject matter wherein the liquid crystal
is a significant component of a larger system.

(1) Note. Systems such as watches, comput-
ers, calculators, etc., in which the liquid
crystal cell is merely used in the system,
with no detail of the function or structure
of the cell are excluded from this sub-
class. For such excluded subject matter,
see the appropriate class for such exter-
nal systems.

Liquid crystal for recording or imaging on
photosensitive medium:

This subclass is indented under subclass 1.
Subject matter wherein a liquid crystal cell is
used as an image defining shutter for projecting
light onto a medium sensitive to the action of
radiant energy.

(1) Note. Included here are liquid crystal
image forming devices for cameras or
motion picture films.

Printer or print bar:

This subclass is indented under subclass 2.
Subject matter wherein the recording or image
forming takes place in a device used for print-
ing or a print bar.

(1) Note. To be classified here there must be
actual recitation of a printer or a print bar
claimed or the preferred embodiment of
the disclosure must be directed to a
printer or a print bar.

Exposure device for lithography:

This subclass is indented under subclass 2.
Subject matter wherein the liquid crystal cell is
used as an automatic or adjustable mask in
forming high definition exposures on very
small areas.

(1) Note. The liquid crystal cell forms the
mask, not simply a shutter.

Projector including liquid crystal cell(s):
This subclass is indented under subclass 1.
Subject matter wherein one or more liquid
crystal cells modulate light for producing an
image on a screen by a lens system.

(1) Note. Excluded from this subclass are
projectors with no liquid crystal cell or
projectors including a liquid crystal cell
with no detail of the liquid crystal mate-
rial, its function, or the liquid crystal cell
structure. For such excluded subject mat-
ter, see SEARCH CLASS below:

SEE OR SEARCH CLASS:

353, Optics: Image Projectors, appropriate
subclasses for projectors in general.
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