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v. Apple, Inc. Dog.

Nathaniel L. Dilger{Bar No. 196203)
Email: ndilger@onellp.com

Peter R. Afrasiabi (Bar No. 193336)
email: pafrasiabi@onellp.com

ONE LLP

4000 MacArthur Boulevard

West Tower, Suite 1100

Newport Beach, California 92660
Telephone: (949) 502-2870
Facsimile: (949) 258-5081

Attorneys for Plaintiff Calibrait, LLC.

UNITED STATESDISTRICT COURT
SOUTHERN DISTRICT OF CALIFORNIA

CALIBRAIT, LLC, a California limited Case No. 11CV1759 DMS RBB
liability corporation,

COMPLAINT FOR PATENT
Plaintiff, INFRINGEMENT, PERMANENT
INJUNCTION AND DAMAGES
V.
DEMAND FOR JURY TRIAL
APPLE, INC., a Calibrnia corporation,

Defendant.

For its Complaint against Apple, Inc. (“Apple”), Plaintiff Calibrait, LLC
(“Calibrait”) alleges as follows:
THE PARTIES
1. Plaintiff Calibrait, LLC (“Calbrait”) is a limited liability corporation duly

organized and existing under the laws of Catifawith its principal place of business at

Golden Eagle Business Centg25 B Street, Suite 1500, San Diego, CA 92101. As
alleged below, Calibrait is the owner of aht, title, and interest in U.S. Patent No.

7,447,565.
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2. Defendant Apple, Inc. ia corporation duly organized and existing under
laws of California, with its principal place biisiness at 1 Infiniteoop, Cupertino, CA
95014. Apple is in the business of usingkmg, selling, offering fo sale, importing, ang
distributing mobile devices that incorporaiecelerometers, among other components,
persons in the U.S. through physical aret&bnic channels, including the Internet.

JURISDICTION AND VENUE

3. This is a civil action for patent infigement arising under the Patent Act ¢

the United States, 35 U.S.C. 88 1 et seq. €bist has subject matter jurisdiction of sug
federal question claims pursuant to 28 U.S.C. 88 1331 and 1338(a).

4, Venue is proper under 28 U.S.C. 88 1391{1391(c) and 1400(b) in that th
acts and transactions complained of herein wereeived, carried outade effective, an
had effect within the State of California awthin this district, among other places. Ap
resides in this judicial district by virtue of its state of incorporation and business acti\
in this district and has committed acts of infringement in this judicial district.

U.S. PATENT NO. 7,447,565

5. On November 4, 2008, the United Stagagent & Trademark Office duly an

legally issued United States Letters patdo. 7,447,565 (“the ‘565 Patent”), entitled

“Electronic Alignment System.”

6. The ‘565 patent claims, among othemnts, an electronic alignment device

comprising mutually perpendiculaccelerometers, that enabéesser to field calibrate the

accelerometers by providing instructions tosar to position the electronic device to
capture a first set of positional data, providingnnstions to the user to turn the electrof
alignment device 180 degrees to enable thetmnic alignment device to capture a sec
set of positional data, and averagingfih& and second setd captured data.
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FIRST CLAIM FOR RELIEF
AGAINST DEFENDANT APPLE, INC. FOR DIRECT, CONTRIBUTORY AND
INDUCING INFRINGEMENT OF U.S. PATENT NO. 7,447,565

7. Plaintiff incorporates herein by re@nce the allegations set forth in

paragraphs 1-7 of the Complainttasugh fully set forth herein.

8.  Atrue and correct copy of the ‘565tPat is attached as Exhibit A and
incorporated herein by referem Defendant Apple has, acdntinues to, make, use, sel
offer for sale, import and/atistribute mobile devices tieng accelerometers integrated
therein, including, but not limited to, iPad, iPad2, iPhone 2G, iPhone 3G/3GS, iPhon
and iPod Touch models (collectiyethe “Apple Products”).

9.  Apple further has, and continues to, maksg, sell, offer for sale, or otherw

distribute software programs that enable usefeeld calibrate the accelerometers in the

Apple Products, including, but not limited smftware called “Bubble Level” (“Calibration

Software”).
10. By making, using, selling, and offag for sale the Apple Products and
Calibration Software, Apple has directly infredjand continues to directly infringe the

‘665 Patent, including infringement under 35 U.S.C. § 271(a) and (f).

11. On information and belief, Apple has alsalirectly infringed and continues
indirectly infringe the ‘565 Patent by actively inducing direct infringement by other p¢
who operate methodsid systems that embody or otherwise practice one or more of t
claims of the ‘565 Patent when Appledhenowledge of the ‘56Ratent and knew or
should have known that their actions woinduce direct infringement by others and
intended that their actions would induce direct infringement by others.

12. On information and belief, Apple has alsadlirectly infringed and continues
indirectly infringe the ‘565 Patent by corutory infringement by providing non-staple
articles of commerce to othdi® use in an infringing system or method with knowledg
the ‘565 Patent and knowledge that these naplkstarticles of commmee are used as a

material part of the claimed invention of the ‘565 Patent.
19373.1 3
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13. On information and belief, Apple will continue to infringe the ‘565 Patent
unless enjoined by this Court.
14. On information and belief, Apple’sfinngement of the ‘565 Patent is, has

been, and continues to ballful and deliberate.

U

15. As adirect and proximate result of Apple’s infringement of the ‘565 Pate
Calibrait has been and continues to be dgdan an amount yéb be determined.

16. Unless a preliminary and permanentinction are issued enjoining Apple
and its officers, agents, sertamnd employees, and all others acting on their behalf of in
concert with Apple, from infringing the & Patent, Calibrait W be greatly and
irreparably harmed.

PRAYER FOR RELIEF
WHEREFORE, Plaintiff Calibrait prays fgudgment against Defendant Apple ag

follows:

(1) For ajudicial determination and deckwa that Defendant Apple has directly

infringed, and continues to directly infringdnited States Letters Patent No. 7,447,565;

(2) For ajudicial determination and de@ton that Defendant Apple has induged,

and continues to induce, the infringementoited States Letters Patent No. 7,447,565;

(3) For ajudicial determination aneédaration that Defendant Apple has
contributorily infringed, an@ontinues to contributorily innge, United States Letters
Patent No. 7,447,565;

(4) For ajudicial determination and decteat Defendant Apple’s infringement
of United States Letters PateNo. 7,447,565 has been, ammhttnues to be, willful and
deliberate;

(5) For ajudicial determination and decteat Defendant Apple, its respective
subsidiaries, officers, agents, servantsplenees, licensees, and all other persons or
entities acting or attempting to act in active amor participation with it or acting on its
behalf, be preliminarily andermanently enjoined from filher infringement of the ‘565

Patent;
19373.1 4
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(6) For a declaration that Apple notifies all of its customers and users of the
infringing system and customers’ partiain in the infringement with Apple’s
encouragement, and that Apple encouragstoauers to cease all such infringing action

(7) For ajudicial decree that orders Dafiant Apple to acunt for and pay to
Calibrait all damages causedQalibrait by reason of Defendant Apple’s infringement
pursuant to 35 U.S.C. Section 284, includamipanced damages under 35 U.S.C. Secti
285;

(8) For an award of damages according to proof at trial;

(9) For ajudicial declaration that thtase is exceptional under 35 U.S.C. Secf
285 and Defendant Applee ordered to pay Calibrait’'s €3, expenses, and reasonable
attorney’s fees pursuant 8 U.S.C. Sections 284 and 285;

(10) For a judicial order awarding to Cal#t’s pre-judgment and post-judgmen
interest on the damages caused hyiDefendant Apples infringement; and

(11) For any such other and further reéis the Court may @en just and proper

under the circumstances.

August 5, 2011 ONELLP

By: /s/ Peter R. Afrasiabi
Peter R. Afrasiabi
Attorneys for Plaintiff
Calibrait, LLC
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Plaintiff hereby demands a jury trial puasui to Rule 38 of the Federal Rules of

DEMAND FOR JURY TRIAL

Civil Procedure as to all issues in this lawsuit.

August 5, 2011

19373.1

ONELLP

By: /s/ Peter R. Afrasiabi

Peter R. Afrasiabi
Attorneys for Plaintiff
Calibrait, LLC
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FIG. 9A
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FIG. 9B
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1
ELECTRONIC ALIGNMENT SYSTEM

CROSS REFERENCE TO RELATED
APPLICATION

This application claims the benefit of the following U.S.
Provisional Patent Application No. 60/568,595, filed May 6,
2004, which is hereby incorporated by reference in its
entirety.

DESCRIPTION OF THE RELATED ART

The present invention relates to leveling and alignment
devices, and more specifically to an electronic alignment
device, such as a level, and a method for aligning a device
with respect to the axes of a reference frame.

In the fields of engineering, surveying, construction, and
architecture, it is common practice to use a measurement tool
to capture parameters about an object or structure, such as
distance, angle, pitch, or width. These measurements are
subsequently subjected to various computations or calcula-
tions, with the intent of deriving meaningful design or con-
struction related parameters. Similar tools and devices have
been developed to assist members of other fields. Comparable
tools and devices have also been developed to assist the “do-
it-yourselfer” with home repair and improvement projects.

Levels and leveling devices have been used quite exten-
sively in the fields mentioned above. Typical examples of
levels include spirit, bubble, and bullseye levels. In these
types of levels, a glass or see-through plastic container is
partially filled with a fluid and then sealed. Since the con-
tainer is not completely filled, there remains in the container
a small pocket or bubble of air or gas. The air, being less dense
than the liquid, automatically floats to the highest position in
the container. Tilting of the container will result in a corre-
sponding movement of the air pocket. This movement can be
calibrated to correspond to identify when the level is at a
desired angle relative to a horizontal or vertical line or plane.
The accuracy is dependent on how well the user can align the
air pocket within the container to reference marks on the
container.

Besides simple levels, that is a device where a container of
the type described above is attached to an object having at
least one flat side, levels of the type described above have
been incorporated into tools or other devices. For example,
see U.S. Pat. No. 3,864,839, issued to Wolf, which discloses
a power hand drill having two circular bubble type levels
mounted on the drill housing. In Wolf, one bubble level is
perpendicular to the axis of the drill and one bubble level is
normal to the axis of the drill. In addition to the accuracy
problems of these types of levels, discussed above, Wolf has
the added disadvantage that the user must watch two separate
bubble levels at one time to maintain proper alignment during
drilling. Additionally, the bubble levels will only help to align
the drill vertically and horizontally with respect to Earth’s
gravity. The bubble levels on the drill in Wolf cannot be used
for alignment to anything but true vertical and true horizontal.

Other devices have been created to help align tools, par-
ticularly drills. For example, U.S. Pat. No. 6,375,395, issued
to Heintzeman, discloses a laser device mounted on the cas-
ing of a drill such that the laser is in line with the drill bit. A
bubble level is also included to help align the drill vertically or
horizontally. While the laser may be useful in aligning the
drill tip to a particular point, the use of levels restricts align-
ment of the drill to true vertical and horizontal.

Measuring the depth of'a drill hole or the distance an object
or tool has moved is also helpful to the skilled artisan. Typi-
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cally depth of a drill hole is determined from markings on the
drill bit. See U.S. Pat. No. 5,941,706, issued to Ura, which
discloses a medical drill bit with one or more colored bands to
indicate drilling depth. Alternatively, a stop mechanism is
used, where a user sets a guide, offset from the drill bit, at a
predetermined length, such that when the drill bit has traveled
a desired distance into the work material, the guide touches
the work material. See U.S. Pat. No. 5,690,451, issued to
Thurler, et al., which discloses a depth stop assembly for a
portable electric drill.

A more complex system for positioning a drill bit is shown
in U.S. Pat. No. 6,478,802, issued to Kienzel, III et al. Kien-
zel, 111 discloses a computer assisted surgery system for accu-
rate positioning of a drill bit into a body part. The system
includes a drill guide and a drill with attached localizing
emitters whose locations are determined by a localizing
device. During drilling, the drill bit is inserted through the
bore of the drill guide and the position of the drill bit is
calculated from measured position data of both the drill guide
and the drill. While such a system may be useful in the
medical field, the system is not convenient for use outside the
controlled area of the surgical suite.

A digital level is disclosed in U.S. Pat. No. 5,031,329,
issued to Smallidge. The Smallidge level operates on the
same principle as the spirit and bubble levels discussed above
with digital electronics added in. The Smallidge level uses a
hermetically sealed bladder partially filled with an electri-
cally conductive liquid and partially filled with a gas. The
electrically conductive liquid is free to align itself within the
bladder in response to the inclined of a surface. Current
probes placed within the hermetically sealed bladder measure
the electrical resistance of the electrically conductive liquid,
and electronic circuitry converts this measured resistance into
anelectrical signal having an amplitude proportional to slope.

Another digital level is disclosed in U.S. Pat. No. 4,912,
662, issued to Butler et al. The Butler level, or inclinometer,
has a sensing unit for providing a varying capacitance signal
depending on the orientation of the inclinometer. An oscilla-
tor circuit unit includes the sensor unit as a capacitive element
for providing a signal having a period and a frequency
depending on the capacitance of the sensor unit. A unit is
provided for determining the period of the signal. A look-up
table unit stores a predetermined relationship between the
period of the signal and the angle of orientation of the incli-
nometer. A comparison unit then compares the period of the
signal to the period stored in the look-up table unit and selects
the corresponding angle which is the angle of orientation of
the inclinometer. The angle is then displayed on the inclinom-
eter display.

Recently, another type of alignment device has been
widely marketed. These products art generally referred to as
“laserlevels”. These “laser levels™ are characterized by a light
source that is projected in a beam or fan-like fashion along a
wall or other object. U.S. Pat. No. 6,360,446, issued to Bija-
wat et al., disclosed a level having a laser beam source.
Bijawat discloses a level that comprises a body, a body ori-
entation detector, a laser beam source, a laser beam config-
uring lens, and a manually engageable lens switch. The body
orientation indicator is carried by the body and constructed
and arranged to indicate an orientation of the body. The laser
beam source is carried by the body and constructed and
arranged to emit a laser beam from the body to a location on
a surface remote from the body, the laser beam being directed
at a predetermined orientation with respect to the body to
interrelate the orientation of the body with respect to the
location on the surface remote from the body. The laser beam
configuring lens assembly is carried by the body and movable
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between a first position and a second position with respect to
the laser beam source. The laser beam configuring lens
assembly splits the laser beam emitted by the laser beam
source into a cross-hair beam configuration when the laser
beam configuring lens is in the first position, and enables the
beam to be transmitted as a point beam that projects a point of
illumination onto the remote surface when the laser beam
configuring lens assembly is in the second position. The
manually-engageable lens switch is carried by the body and
coupled to the laser beam configuring lens assembly. The lens
switch is manually movable to move the laser beam config-
uring lens assembly between the first and second positions
thereof.

Also becoming increasing popular are products generally
referred to as “project calculators”. Project calculators are
used by professionals and do-it-yourselfers to determine
material needs and other information for specific types of
home improvement and construction projects. As of yet, these
project calculators have not been incorporated into devices
that make the measurements. Thus the user is forced to make
measurements with one or more tools, record the information
into the project calculator, and then perform the necessary
calculation on the calculator.

Other recent developments in the tool industry include
electronic distance measurement devices. These devices use
sound or light to measure distances. These devices are
intended to replace the traditional measuring tape or similar
distance measuring devices. Advanced models of these dis-
tance measuring devices have a memory function and can
perform basic mathematic operations on measurements, such
as multiplying two distance measurements to get an area.
However, these devices typically only measure one distance
at a time, thus the user must make separate measurements for
each distance. Making multiple measurements increases the
risk of measurement error and adds multiple steps to the
measurement process.

However, there remains a need for a device that can help
align an object, a tool, or other device, not just vertically and
horizontally, but with respect to any axis in space. There also
remains a need for a device that can make multiple distance
measurements simultaneously. There also remains a need for
a device that can improve upon project calculation device and
incorporate project calculation features into measurement
and alignment devices. Thus, it would be advantageous to
provide a device that can determine angles of rotation about
the axes of a three axis reference frame. It would be advan-
tageous to provide a device that can also determine how far
the device is from a static object and determine how far the
device has traveled relative to a work surface or work piece. It
would also be advantageous to provide a distance measuring
device that can measure multiple distances simultaneously.
Furthermore, it would be advantageous to provide a device
that integrates measurement capture capabilities with a com-
putational engine that allows the device to acquire measure-
ments and convert them into useful parameters.

SUMMARY

In view of the deficiencies described above, it is an object
of the present invention to provide a system that can deter-
mine the angles of rotation about the axes of a reference
frame.

It is a further object of the present invention to provide a
system that can measure a distance from a work piece or work
surface and, if applicable, determine how far the device has
moved relative to the work piece or work surface.
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It is a further object of the present invention to provide a
distance measuring device that can measure multiple dis-
tances simultaneously.

It is a further object of the present invention to provide a
device that integrates measurement capture capabilities with
a computational engine that allows the device to acquire
measurements and convert them into design, construction, or
other useful parameters.

The present invention is an electronic alignment device
having at least two accelerometers, where the accelerometers
are mounted in device in such a manner that the accelerom-
eters are mutually perpendicular to one another. The acceler-
ometers are electrically connected to a microcontroller, or
other computing and processing device. A printed circuit
board, or other electrical connection means, electrically con-
nects the accelerometers, the microcontroller, a memory
device, a feedback device, and a power source.

The accelerometers are used to measure the relative direc-
tion to the gravitational force of the Earth. A full 360 degrees
of orientation can be measured by using two accelerometers
that are mounted perpendicularly to one another. Three mutu-
ally perpendicular accelerometers are required to measure
rotation about two axes. The accelerometers can each be
packaged individually or in an assembly having multiple
accelerometers.

A three axis reference frame is used as a basis for deter-
mining the angle of rotation of the device about an axis. Pitch
is rotation about an axis that runs laterally through the body of
the device. Roll is rotation about an axis that runs longitudi-
nally through the body of the device. Yaw is rotation about an
axis that runs vertically through the body of the device. Two
accelerometers are required to determine a first angle of rota-
tion, for example, pitch. Adding a third accelerometer allows
for the calculation of a second angle of rotation, e.g., roll or
yaw (depending on the orientation of device and the reference
frame).

The accelerometers in the present invention can be conven-
tional single or multiple axis accelerometers or preferably
single or multiple axis micro-electro-mechanical system
accelerometers. Micro-FElectro-Mechanical Systems
(MEMS) is the integration of mechanical elements, sensors,
actuators, and electronics on a common silicon substrate
through micro-fabrication technology. MEMS accelerom-
eters are advantageous because they can be incorporated
directly onto or into a small silicon chip at relatively low cost.
To improve performance, thermal compensated accelerom-
eters may be used.

A third angle of rotation may be determined using a variety
of systems and methods. In various embodiments gyro-
scopes, known in the art, are used to determine a third angle of
rotation. The gyroscopes can be MEMS gyroscopes or other
types known in the art. In other various preferred embodi-
ments, distance sensors are used to determine a third angle of
rotation.

A first distance sensor can be used in a static condition to
determine a first distance, such as the distance from the sensor
to a work piece. Changes in the first distance, a dynamic
condition, can be used to determine how far the device has
traveled relative to the work piece. This information can be
used, for example, to determine the depth of a drill hole. A
second distance sensor, pointed in the same direction as the
first distance sensor, can be used to determine a second dis-
tance. Relative changes in the first and second distances are
used to calculate the third angle of rotation about an axis of
the reference frame. Distance sensors are not dependant on
Earth’s gravity, and thus the distance sensors can be used to
determine rotation in any orientation.
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Distance sensors can be of any type known in the art.
Preferably the distance sensors are one of three types, either
infrared distance sensors, ultrasonic distance sensors, or laser
distance sensors.

In various embodiments, distance sensors may also be used
to measure distances, areas, and volumes. To measure vol-
ume, three distance sensors, each aligned with one of the three
axes of the reference frame. One distance sensor can measure
distance along each axis. The product of the distances results
in a volume. Any two distances can be used to calculate an
area. Optionally, laser or other light projecting devices that
project one or more lines of visible light from the device may
be incorporated into the device and aligned with the distance
sensors to help align the device and show the user where the
measurements will be taken.

The microcontroller is the computing and processing unit
for the device. The microcontroller has computer code oper-
able in the microcontroller that provides computer imple-
mented means for initializing the device, initializing the
accelerometers, distance sensors and or gyroscopes, resetting
or establishing a zero point for the accelerometers, distance
sensors and or gyroscopes, calibrating the accelerometers,
distance sensors and or gyroscopes, calculating angles of
rotation about the axes of the reference frame, calculating
distances, reading and writing data to the memory device, and
driving the feedback device.

Optionally, the microcontroller has computer code that
provides computer implemented means for a computational
engine for engineering, survey, construction, architectural,
and other calculations. The computational engine allows the
device to acquire measurements from the accelerometers,
distance sensors and or gyroscopes and convert them into
design, construction, or other useful parameters. For
example, the microcontroller can include calculations for
determining pitch of a roof, twist and or deflection of a beam,
and elevation change between survey markers from acceler-
ometer and distance sensor measurements. Other calculations
can include, but are not limited to, volume of a room, pen-
etration rate of a drill, material estimation for painting, roof-
ing or siding, angle of a table saw blade, hand tool sharpening
angles, step or stringer layout, or rafter and joist design.
Additionally, the microcontroller can include computer code
that provides computer implemented means for converting
units of measure into other units, such as radians to degrees or
SI units to English units and vice versa. The computer code
can include a data lookup table or other means known in the
art for accessing stored information. Lookup table informa-
tion can include data specific to fields or endeavors, such as
cabinet making, framing, roofing, siding, painting, decorat-
ing, tiling, machining, landscaping, construction, automotive
repair, recreational vehicle operation, or hobby modeling,
just to name a few. For example, in the construction field,
lookup table data may include, but is not limited to board
design values, girder spans, R-values, surveyor conversion
charts, properties of materials, or measurement conversions.

The feedback device can be any one or any combination of
visual, audible, or tactile feedback mechanisms. Visual feed-
back can be in any one or any combination of alpha, numeric,
graphical or indicator formats. In various embodiments, a
liquid crystal display displays the angles of rotation and or the
distance measurements. A light emitting diode array or other
visual feedback means known in the art may also be used to
give visual feedback. Audible feedback can be in the form of
buzzers or tones that activate when predetermined conditions
are met, such as a certain distance of travel has been made or
the device has rotated more than a predetermined amount
about one or more of the axes of rotation. Voice synthesis may
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also be used for audible feedback. Tactile feedback can be in
to form of a Braille pad, coded vibrations, or other tactile
feedback means known in the art.

The power source is preferably a battery of some type
known in the art, which would be integral to the device.
Having an integral power source eliminates the need for the
device to be tethered to a power source via a power cord.

The device of the present invention can be incorporated as
anintegral part of another apparatus. For example, the present
invention may be built into a drill, level, saw, powder acti-
vated driver, or protractor by a manufacturer. Alternately,
device can be a stand alone unit, for use with or for mounting
on another apparatus, such as a drill or conventional bubble
type level. In these instances the device can be built into a
housing. Preferably the housing has a removable portion for
accessing the power source, such as for replacing a battery.
Preferably the housing has a feedback device, such as a dis-
play capable of showing numbers, letters, or symbols. Ideally
the feedback device display is positioned to allow for easy
viewing when the device is being used. Optionally, feedback
device display can tilt and or swivel for optimal viewing. The
housing can also incorporate buttons and or switches, or other
input and control means known in the art, that are used to turn
the device on and off and to access available menu functions
programmed into the microcontroller or computing and pro-
cessing means. Furthermore, the housing can include means
for attaching the device to a tool or object. The attachment
means can include, but is not limited to, magnets located on
one or more surfaces of the housing, or threaded portions for
receiving a threaded members.

In various embodiments, additional features can be added,
singularly or in combination, to the device. For example,
device may include laser or other light projecting devices that
project one or more lines of visible light from the device. Such
lines can be used to eftectively extend the edges of device as
well as assist in aligning the device with one or more other
objects. Additionally, one or more traditional spirit or bubble
levels can be included in the device. Inclusion of traditional
spirit or bubble level can help a user make preliminary align-
ments, serve as a redundant measurement technique, and or
serve as a visual confirmation of the device operation to a new
user.

Other features and advantages of the invention will be
apparent from the following detailed description taken in
conjunction with the following figures, wherein like refer-
ence numerals represent like features.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1a shows a perspective view of an electronic align-
ment device according to the present invention having a sec-
tion thereof cut away.

FIG. 15 shows an alternate perspective view of an elec-
tronic alignment device according to the present invention.

FIG. 2 shows a three axis reference frame in accordance
with the present invention.

FIG. 3 shows an infrared distance sensor as part of an
electronic alignment device according to the present inven-
tion.

FIG. 4 shows and ultrasonic distance sensor as part of an
electronic alignment device according to the present inven-
tion.

FIG. 5a shows a portable drill having an electronic align-
ment device according to the present invention mounted
thereon in a first position.
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FIG. 5b shows a portable drill having an electronic align-
ment device according to the present invention mounted
thereon in a second position.

FIG. 6 shows a portable drill having an electronic align-
ment device according to the present invention built into a
drill.

FIG. 7 shows an electronic alignment device according to
the present invention having light projecting means included
thereon.

FIG. 8 shows an electronic alignment device according to
the present invention configured to determine distances along
three axes.

FIG. 9a shows a process for controlling an electronic align-
ment device according to the present invention.

FIG. 95 shows a process for capturing raw acceleration
data for an electronic alignment device according to the
present invention.

FIG. 9¢ shows a process for selectively filtering accelera-
tion data for an electronic alignment device according to the
present invention.

FIG. 94 shows a process for initial setup of an electronic
alignment device for an electronic alignment device accord-
ing to the present invention.

FIG. 9e shows a process for field calibration of an elec-
tronic alignment device according to the present invention.

FIG. 10 shows an electronic alignment device according to
the present invention as part of an electronic protractor.

DETAILED DESCRIPTION OF THE INVENTION

While this invention is susceptible of embodiments in
many different forms, there are shown in the drawings and
will herein be described in detail, preferred embodiments of
the invention with the understanding that the present disclo-
sure is to be considered as an exemplification of the principles
of the invention and is not intended to limit the broad aspect
of the invention to the embodiments illustrated.

The present invention is an electronic alignment device 100
having at least two accelerometers, where the accelerometers
110 are mounted in device 100 in such a manner that the
accelerometers 110 are mutually perpendicular to one
another. FIGS. 1a and 15 show an electronic alignment device
100 according to the present invention. The accelerometers
110 are electrically connected to a microcontroller 120, or
other computing and processing device known in the art. A
printed circuit board 130, or other electrical connection
means, electrically connects the accelerometers 110, the
microcontroller 120, a memory device 140, such as an
EEPROM or other memory device known in the art, a feed-
back device 150, and a power source 160. The skilled artisan
will appreciate that items such as the printed circuit board
130, the microcontroller 120, and memory device 140 can be
replaced by other electronic components that provide similar
functionality, including, but not limited to, integrated circuits.
In various preferred embodiments, the memory device 140
has non-volatile persistent memory capabilities.

The accelerometers 110 are used to measure the relative
direction to the gravitational force of the Earth. A full 360
degrees of orientation can be measured by using two accel-
erometers 110 that are mounted perpendicularly to one
another. As used herein, the term accelerometer 110 is refers
to a device capable measuring static or dynamic acceleration
in a single direction. Static acceleration is produced by the
force of gravity and dynamic acceleration is produced by
movement. Two accelerometers 110, perpendicular to one
another, are required to measure rotation about a single axis.
Three mutually perpendicular accelerometers 110 are
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required to measure rotation about two axes. Accelerometers
110 can each be packaged individually or in an assembly
having multiple accelerometers 110.

A three axis reference frame 170 is used as a basis for
determining the angle of rotation of the device 100 about an
axis. FIG. 2 shows a three axis reference frame 170 in accor-
dance with the present invention. Pitch 180 is rotation about
an axis that runs laterally 190 through the body of the device
100. Roll 200 is rotation about an axis that runs longitudinally
210 through the body of the device 100. Yaw 220 is rotation
about an axis that runs vertically 230 through the body of the
device 100. Two accelerometers 110 are required to deter-
mine a first angle of rotation, for example, pitch 180. Adding
a third accelerometer 110 allows for the calculation of a
second angle of rotation, e.g., roll 200 or yaw 220 (depending
on the orientation of device 100 and the reference frame 170).

The accelerometers 110 in the present invention can be
conventional single or multiple axis accelerometers or pref-
erably single or multiple axis micro-electro-mechanical sys-
tem accelerometers. Micro-Electro-Mechanical Systems
(MEMS) is the integration of mechanical elements, sensors,
actuators, and electronics on a common silicon substrate
through micro-fabrication technology. MEMS accelerom-
eters are advantageous because they can be incorporated
directly onto or into a small silicon chip at relatively low cost.
To improve performance, thermal compensated accelerom-
eters may be used. Thermal MEMS accelerometers have a
high shock tolerance, are more resistant to contamination
factors, and tend to have lower failure rates in comparison to
other devices.

A third angle of rotation may be determined using a variety
of systems and methods. In various embodiments gyroscopes
(not shown), known in the art, are used to determine a third
angle of rotation. For example, the gyroscopes may be
MEMS gyroscopes or other types of gyroscopes known in the
art. Gyroscopes are not dependant on Earth’s gravity, and thus
gyroscopes can be used to determine rotation in any orienta-
tion. In other various preferred embodiments, distance sen-
sors are used to determine a third angle of rotation.

A first distance sensor 240 can be used in a static condition
to determine a first distance, such as the distance from the
sensor 240 to a work piece. Changes in the first distance, a
dynamic condition, can be used to determine how far the
device 100 has traveled relative to the work piece. This infor-
mation can be used, for example, to determine the depth of a
drill hole. A second distance sensor 240, pointed in the same
direction as the first distance sensor, can be used to determine
a second distance. Relative changes in the first and second
distances are used to calculate the third angle of rotation about
an axis of the reference frame 170. Distance sensors 240 are
not dependant on Earth’s gravity, and thus the distance sen-
sors 240 can be used to determine rotation in any orientation.

Distance sensors 240 can be of any type known in the art.
Preferably the distance sensors 240 are one of three types,
either infrared (IR) distance sensors 250, ultrasonic distance
sensors 280, or laser distance sensors (not shown). FIG. 3
shows an IR distance sensor 250 as part of an electronic
alignment device 100 according to the present invention. An
IR distance sensor 250 uses non-visible light to measure
distance from an object 260. IR distance sensors 250 use
triangulation and a small linear CCD array (not shown) to
measure the distance from objects 260 in the sensor’s 250
field of view. A pulse of IR light is emitted by an emitter (not
shown). The light pulse travels out in the field of view until it
hits an object 260 and is reflected back to a detector (not
shown) in the sensor 250. A triangle 270 is created between
the emitter, the object 260, and the detector. The angles in the
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triangle 270 vary based on the distance to the object 260. The
detector has a receiver that includes a precision lens (not
shown) that transmits the reflected pulse into various portions
of'the CCD array based on the angles of the triangle 270. The
CCD array can determine what angle the reflected light came
back at and from that angle it can calculate the distance to the
object 260.

FIG. 4 shows an ultrasonic distance sensor 280 as part of an
electronic alignment device 100 according to the present
invention. An ultrasonic distance sensor 280 uses high fre-
quency sound to measure to distance to an object 260. An
ultrasonic sound pulse 290 is generated from a transmitter
285. A corresponding ultrasonic receiver (not shown) listens
for an echo of'the pulse 290 to be reflected back after the pulse
hits an object 260. The time between the pulse 290 from the
transmitter 285 and the reception of the echo by the receiver
determines the distance to the object 260. Laser distance
sensors (not shown) work in substantially the same way as the
ultrasonic distance sensors 280, the obvious difference being
the use of laser light rather than a sound pulse 290.

In various embodiments, distance sensors 240 may also be
used to measure distances, areas, and volumes. To measure
volume, three distance sensors 240, each aligned with one of
the three axes of the reference frame 170. One distance sensor
240 can measure distance along each axis. FIG. 8 shows an
electronic alignment device according to the present inven-
tion configured to determine distances along three axes. The
product of the distances results in a volume. Any two dis-
tances can be used to calculate an area. By measuring the
distances simultaneously, the user avoids the problems of
previous measuring devices and gets a better result since the
user can be assured that the measurements were taken from
the same location. In other various embodiments the acceler-
ometers 110 may be eliminated from the device, resulting in
a three dimensional distance measuring apparatus without
electronic alignment. Optionally, laser 300 or other light pro-
jecting devices that project one or more lines of visible light
from the device 100 may be incorporated into the device 100
and aligned with the distance sensors 240 to help align the
device 100 and show the user where the measurements will be
taken.

The microcontroller 120 is the computing and processing
unit for the device 100. The microcontroller 120 has computer
code operable in the microcontroller 120 that provides com-
puter implemented means for initializing the device 100,
initializing the accelerometers 110, distance sensors 240 and
or gyroscopes, resetting or establishing a zero point for the
accelerometers 110, distance sensors 240 and or gyroscopes,
calibrating the accelerometers 110, distance sensors 240 and
or gyroscopes, calculating angles of rotation about the axes of
the reference frame 170, calculating distances, reading and
writing data to the memory device 140, and driving the feed-
back device 150.

FIG. 9a shows a process 400 for controlling an electronic
alignment device 100 according to the present invention. At
Step 410 acceleration data from the accelerometers 110 is
captured. Step 410 is further explained below as it relates to
FIG. 95, which shows a process for capturing raw accelera-
tion data for an electronic alignment device 100 according to
the present invention. At step 420 a noise filter function is
performed on the acceleration data from step 410. Step 420 is
further explained below as it relates to FIG. 9¢, which shows
a process for selectively filtering acceleration data for an
electronic alignment device 100 according to the present
invention.

At step 430 a determination is made whether the factory
configuration is needed. If yes, a factory configuration is
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performed at step 440, which is further explained below as it
relates to FIG. 9d, which shows a process for initial setup of
an electronic alignment device 100 according to the present
invention. This process is typically performed on the device
100 once at the completion of manufacture and testing. If no,
a determination is made at step 450 to conduct a field calibra-
tion. If yes, a field calibration is performed at step 460, which
is further explained below as it relates to FIG. 9¢, which
shows a process for field calibration of an electronic align-
ment device 100 according to the present invention. This
process can be performed by users of the device 100.

If no at step 450, offset and sensitivity compensations are
applied to accelerometer 110 data at step 470. Accelerometer
110 offset and sensitivity compensations are stored in the
memory device 140 during the factory configuration, step
440. In the case of digital accelerometers 110, the offset value
typically represents the zero gravity (0G) duty cycle. The
sensitivity values typically represent the maximum and mini-
mum duty cycles (+1G and —1G respectively). The accelera-
tion values on each axis are calculated for offset and sensi-
tivity in the same formula: ACCELERATION=DUTY
CYCLE-OFFSET)/SENSITIVITY. Some accelerometers
110 require offset compensation and sensitivity compensa-
tion due to temperature changes. Temperature offset compen-
sation and temperature sensitivity compensation can also be
applied in this step. In other embodiments, other calculation
techniques, known in the art, may be used to determine ori-
entation of device 100 about an axis of rotation.

At step 480 the acceleration data on each axis is converted
to an angle, ANGLE(measured). In various embodiments, an
ARCTANGENT calculation is used on the output of each
accelerometer 110 to determine the orientation with respect
to the Earth’s gravity. The ARCTANGENT of the output of
one accelerometer 110 (e.g., “Output 1”°) over another accel-
erometer 110 (e.g., “Output 2”). For example: ANGLE(mea-
sured)=ARCTAN(Output 1/Output 2) results in the orienta-
tion of device 100 about an axis of rotation perpendicular to
both accelerometers 110. In other embodiments, other calcu-
lation techniques, known in the art, may be used to determine
orientation of device 100 about an axis of rotation.

At step 490 mounting compensation is applied to the angu-
lar data from step 480 above. Mounting compensation com-
pensates for differences between the mounting of the accel-
erometers 110 and the plumb or level position of the device
100. For example, due to wear, damage, usage, or the like, the
alignment between of the accelerometers 110 relative to the
device 100 may change over time. The mounting offset values
determined through the field calibration in step 460 synchro-
nize the mounting of the accelerometers 110 to the plumb or
level position of the device 100. Mounting offset values are
stored as angles during field calibration in step 460. The
reported angle, ANGLE(reported) is determined as a function
of the measured angle adjusted by the mounting offset. As a
related function, there can be provisions for a user to “zero”
the device 100 at an orientation that is off of the axes of the
reference fame 170. For example, the user may want to “zero”
the device 100 at a forty-five degree angle to the horizontal.
The reported angle would be given relative to this user defined
“zero” point.

At step 500 the reported angle can be converted from a
known format, such as degrees, into another desired format,
such as slope or percent of slope. Other formats may also be
used. As further discussed below, additional calculations and
computations may also be made on the accelerometer 110
data. Following step 500, the process returns to step 410 to
capture new data from the accelerometers 110.
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As mentioned above, at step 410 acceleration data from the
accelerometers 110 is captured. FIG. 95 shows a process for
capturing raw acceleration data for an electronic alignment
device 100 according to the present invention. Raw accelera-
tions, or the effect of gravity, are captured on each acceler-
ometer 110. The following example is based on a two-axis (X
and Y) digital accelerometer 110 configuration. A three-axis
accelerometer 110 configuration would require additional
steps for the third axis. Furthermore, depending on the type of
accelerometer 110, accelerations are captured as voltage lev-
els (analog accelerometers 110) or duty cycles (digital accel-
erometers 110). At step 510 the duty cycle for a first acceler-
ometer 110 is captured. Digital accelerometers 110 provide
acceleration data on each axis as a duty cycle. For example, if
an accelerometer 110 is capable of measuring 1G, a fifty
percent duty cycle represents 0G, which would represent an
axis parallel to the ground. A one hundred percent duty cycle
would represent 1G, which is an axis perpendicular to the
ground. At step 520, the period for the first accelerometer 110
is captured, where period represents the time to complete one
duty cycle. At steps 530 and 540, duty cycle and period for the
second accelerometer 110 are captured.

As mentioned above, at step 420 a noise filter can be
applied to the raw acceleration data. FIG. 9¢ shows a process
for selectively filtering acceleration data for an electronic
alignment device 100 according to the present invention. The
raw acceleration data is received from step 550. At step 560,
a determination is made whether to filter the acceleration
data. In various preferred embodiments, the raw acceleration
data is compared to a weighted average of acceleration data
sets. If the new raw acceleration data are substantially differ-
ent from the weighted average, then it is assumed that the
orientation of the accelerometers 110 has changed dramati-
cally and the noise filter is bypassed and the raw acceleration
data is output at step 580. If the new acceleration data is
substantially similar to the weighted average, then it is
assumed that orientation of the accelerometers 110 has
changed only slightly, if at all, and a noise filter, in this case a
weighted average, is applied to the acceleration data and the
filtered acceleration data is output at step 590. Other forms of
noise filters, whether they are implemented though hardware,
software, or a combination of hardware and software, may
also be used.

As mentioned above at step 440, a factory configuration
may be performed on the device 100. FIG. 94 shows a process
for initial setup of an electronic alignment device 100 for an
electronic alignment device according to the present inven-
tion. Described herein is an example configuration for a two-
axis (X andY) accelerometer 110. This provides 360 degrees
of resolution about a single axis. Other implementations may
include resolution about additional axes and require addi-
tional configuration steps. At step 600, the user is instructed to
position the device 100 upright. At step 610 the value of the Y
axis is captured in its minimum value position. At step 620 the
user is instructed to rotate the device 100 ninety degrees to
right. At step 630 the value of the X axis is captured at its
maximum value. At step 640 the user is instructed to rotate the
device 100 an additional ninety degrees to the right to the 180
degree position. At step 650 the value of the Y axis is captured
at its maximum value. At step 660 the user is instructed to
rotate the device 100 an additional ninety degrees to the 270
degree position. At step 670 the value of the X axis is captured
at its minimum value. At step 680 the factory offset values for
each axis are determined as the average of the minimum and
maximum values for that axis. The offset compensation val-
ues are stored in memory device 140. Some accelerometers
110 also require offset compensation due to temperature

20

25

30

35

40

45

50

55

60

65

12

changes. Temperature offset compensation values can
optionally be stored here. At step 690 the factory sensitivity
values for each axis are determined as one-half of the differ-
ence of the maximum and minimum values for each axis. The
sensitivity values are stored in memory device 140. Some
accelerometers 110 also require sensitivity compensation due
to temperature changes. Temperature sensitivity values can
optionally be stored here. Other methods and processes of
factory configuration and calibration may also be used,
including, but not limited to other methods and processes of
determining factory offset values and factory sensitivity val-
ues.

As mentioned above at step 460, a field calibration may be
performed on the device 100. FIG. 9¢ shows a process for
field calibration of an electronic alignment device 100
according to the present invention. As with the factory con-
figuration discussed above, described herein is an example
field calibration for a two-axis (X and Y) accelerometer 110
configuration. This provides 360 degrees of resolution about
a single axis. Other implementations may include resolution
about additional axes and require additional calibration steps.
At step 700, the user is instructed to position the device 100
upright. At step 710 the position of the device 100 is captured
(capture position 1). At step 720 the user is instructed to spin
the device 100 180 degrees. At step 730 the position of the
device 100 is captured again (capture position 2). At step 740
the mounting offset value is determined as the average of the
two capture positions. The field calibration process is used to
account for errors in accelerometer 110 mounting. Since the
mounting offset can change with usage, the field calibration
process can be done by users of the device 100 to re-zero the
device 100. Field calibration can also allows changes in tem-
perature to be factored into the accelerometer 110 data if it is
not accounted for elsewhere. Other methods and processes of
field configuration and calibration may also be used, includ-
ing, but not limited to other methods and processes of deter-
mining mounting offset values.

Optionally, the microcontroller 120 has computer code that
provides computer implemented means for a computational
engine for engineering, survey, construction, architectural,
and other calculations. The computational engine allows the
device 100 to acquire measurements from the accelerometers
110, distance sensors 240 and or gyroscopes, perform calcu-
lations on the measurements, and convert them into design,
construction, or other useful parameters. For example, the
microcontroller 120 can include calculations for determining
pitch of aroof, twist and or deflection of a beam, and elevation
change between survey markers from accelerometer 110,
distance sensor 240 and or gyroscope measurements. Other
calculations can include, but are not limited to, volume of a
room, penetration rate of a drill, material estimation for paint-
ing, roofing or siding, angle of a table saw blade, hand tool
sharpening angles, step or stringer layout, or rafter and joist
design. Additionally, the microcontroller 120 can include
computer code that provides computer implemented means
for converting units of measure into other units, such as
radians to degrees or SI units to English units and vice versa.
The computer code can include a data lookup table or other
means known in the art for accessing stored information.
Lookup table information can include data specific to fields or
endeavors, such as cabinet making, framing, roofing, siding,
painting, decorating, tiling, machining, landscaping, con-
struction, automotive repair, recreational vehicle operation,
or hobby modeling, just to name a few. For example, in the
construction field, lookup table data may include, but is not
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limited to board design values, girder spans, R-values, sur-
veyor conversion charts, properties of materials, or measure-
ment conversions.

In various embodiments, the device 100 may include hard-
ware and software that allows the device 100 to communicate
with an external computer (not shown) or computing device.
The communication hardware and software can include, but
is not limited to, a wire line connector, wireless infrared port,
or wireless radio frequency devices using communication
protocols known in the art. The communication hardware and
software can allow the updating, revising or configuring of
the computer code operating in the microcontroller 120. The
communication hardware and software can also allow the
updating, revising or configuring of other user settings in the
device 100, microcontroller 120, or memory device 140. The
communication hardware and software can also provide for
the transfer of data stored on the device 100 to the external
computer for further manipulation, calculations, or archiving.

The feedback device 150 can be any one or any combina-
tion of visual, audible, or tactile feedback mechanisms. Visual
feedback can be in any one or any combination of alpha,
numeric, graphical or indicator formats. In various embodi-
ments, a liquid crystal display 310 (LCD) displays the angles
ofrotation and or the distance measurements. A light emitting
diode (LED) array 320 or other visual feedback means known
in the art may also be used to give visual feedback. Audible
feedback can be in the form of buzzers or tones that activate
when predetermined conditions are met, such as a certain
distance of travel has been made or the device 100 has rotated
more than a predetermined amount about one or more of the
axes of rotation. Voice synthesis may also be used for audible
feedback. Tactile feedback can be in to form of a Braille pad,
coded vibrations, or other tactile feedback means known in
the art.

The power source 160 is preferably a battery of some type
known in the art, which would be integral to the device 100.
Having an integral power source 160 eliminates the need for
the device 100 to be tethered to a power source 160 via a
power cord (not shown).

The device 100 of the present invention can be incorpo-
rated as an integral part of another apparatus. For example, the
present invention may be built into a drill, level, saw, powder
activated driver, stud sensor, or protractor by a manufacturer.
Alternately, device 100 can be a stand alone unit, as shown in
FIGS. 1a and 15, for use with or for mounting on another
apparatus, such as a drill, conventional bubble type level, or
other tools and devices, including, but not limited to the tools
listed above. FIGS. 5a and 55 show a portable drill having an
electronic alignment device 100 according to the present
invention mounted thereon in first and second position
respectively. In these instances the device 100 can be built
into a housing 330. Preferably the housing 330 has a remov-
able portion for accessing the power source 160, such as for
replacing a battery. Preferably the housing 330 has a feedback
device 150, such as a display capable of showing numbers,
letters, or symbols. Ideally the feedback device 150 display is
positioned to allow for easy viewing when the device 100 is
being used. Optionally, feedback device 150 display can tilt
and or swivel for optimal viewing. The housing 330 can also
incorporate buttons 340 and or switches 350, or other input
and control means known in the art, that are used to turn the
device 100 on and off and to access available menu functions
programmed into the microcontroller 120 or computing and
processing means. Furthermore, the housing 330 can include
means for attaching the device 100 to a tool or object 260. The
attachment means can include, but is not limited to, magnets

20

25

30

35

40

45

60

65

14

(not shown) located on one or more surfaces of the housing
330, or threaded portions (not shown) for receiving threaded
members (not shown).

In various embodiments, additional features can be added,
singularly or in combination, to the device 100. For example,
device 100 may include laser or other light projecting devices
that project one or more lines of visible light from the device
100. F1G. 7 shows an electronic alignment device 100 accord-
ing to the present invention having light projecting means,
such as a laser 300, included thereon. Such lines can be used
to effectively extend the edges of device 100 as well as assist
in aligning the device with one or more other objects. Addi-
tionally, one or more traditional spirit or bubble levels 370 can
be included in the device. Inclusion of traditional spirit or
bubble level can help a user make preliminary alignments,
serve as a redundant measurement technique, and or serve as
a visual confirmation of the operation device 100 to a new
user.

FIG. 10 shows an electronic alignment device according to
the present invention as part of an electronic protractor. When
used as an electronic protractor, the device 100 can be used,
for example, as a guide for finding and scribing a desired
angle 380 on an object 260.

While specific embodiments have been illustrated and
described, numerous modifications come to mind without
significantly departing from the spirit of the invention and the
scope of protection is limited by the scope of the accompa-
nying claims.

What is claimed is:

1. An electronic alignment device comprising:

at least two accelerometers, said accelerometers being
mutually perpendicular to one another;

a computing and processing device, said computing and
processing device comprising computer implemented
means for enabling a user to field calibrate said acceler-
ometers, calculating at least one angle of rotation about
an axis in a reference frame, reading and writing data
from and to a memory device, and sending data to a
feedback device for providing feedback to a user; and

means for electrically connecting said accelerometers, said
computing and processing device, said feedback device,
said memory device and a power source, wherein said
computer implemented means for enabling a user to
field calibrate said accelerometers includes providing
instructions to a user to position said electronic device to
capture a first set of positional data, and then providing
instructions to the user to turn said electronic alignment
apparatus 180° degrees to enable said electronic align-
ment device to capture a second set of positional data
and average said first and second sets of captured data.

2. An electronic alignment device comprising:

at least two accelerometers, said accelerometers being
mutually perpendicular to one another;

at least two distance sensors, said distance sensors being
mutually perpendicular;

a computing and processing device, said computing and
processing device comprising computer implemented
means for enabling a user to field calibrate said acceler-
ometers, calibrating said distance sensors, determining a
distance from each of said distance sensors, determining
an area from the product of said determined distances,
reading and writing data from and to a memory device,
and sending data to a feedback device for providing
feedback to a user; and

means for electrically connecting said distance sensors,
said computing and processing device, said feedback
device, said memory device and a power source,
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wherein said computer implemented means for enabling
a user to field calibrate said accelerometers includes
providing instructions to a user to position said elec-
tronic device to capture a first set of positional data, and
then providing instructions to the user to turn said elec-
tronic alignment device 180° degrees to enable said elec-
tronic alignment device to capture a second set of posi-
tional data and average said first and second sets of
captured data.

3. An electronic alignment apparatus comprising:

a housing;

input and control means externally mounted on said hous-
ing;

a feedback device for providing feedback to a user opera-
tively mounted in said apparatus;

at least two accelerometers, said accelerometers being
mutually perpendicular to one another, said accelerom-
eters internally mounted in said housing;

first and second distance sensors pointed in the same direc-
tion, said distance sensors operatively mounted in said
housing;

a computing and processing device, said computing and
processing device comprising computer implemented
means for enabling a user to field calibrate said acceler-
ometers, calculating first and second distances, calculat-
ing an angle of rotation about a first axis in a reference
frame, calculating an angle of rotation about a second
axis in said reference frame, reading and writing data
from and to a memory device, receiving input from input
and control means, and sending data to said display
device, said computing and processing device internally
mounted in said housing; and

means for electrically connecting said accelerometers, said
distance sensors, said computing and processing device,
said memory device, said display and a power source,
said electrically connecting means internally mounted
in said housing, wherein said computer implemented
means for enabling a user to field calibrate said acceler-
ometers includes providing instructions to a user to posi-
tion said electronic apparatus to capture a first set of
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positional data, and then providing instructions to the
user to turn said electronic alignment apparatus 180°
degrees to enable said electronic alignment apparatus to
capture a second set of positional data and average said
first and second sets of captured data.

4. An electronic alignment apparatus comprising:

a housing;

input and control means externally mounted on said hous-
ing;

a feedback device for providing feedback to a user opera-
tively mounted in said apparatus;

at least two accelerometers, said accelerometers being
mutually perpendicular to one another, said accelerom-
eters internally mounted in said housing;

a gyroscope, said gyroscope operatively mounted in said
housing;

a computing and processing device, said computing and
processing device comprising computer implemented
means for enabling a user to field calibrate said acceler-
ometers, calculating an angle of rotation about a first
axis in a reference frame, calculating an angle of rotation
about a second axis in said reference frame, reading and
writing data from and to a memory device, receiving
input from said input and control means, and sending
data to said display device, said computing and process-
ing device internally mounted in said housing; and

means for electrically connecting said accelerometers, said
gyroscope, said computing and processing device, said
memory device, said display and a power source, said
electrically connecting means internally mounted in
said housing, wherein said computer implemented
means for enabling a user to field calibrate said acceler-
ometers includes providing instructions to a user to posi-
tion said electronic apparatus to capture a first set of
positional data, and then providing instructions to the
user to turn said electronic alignment apparatus 180°
degrees to enable said electronic alignment apparatus to
capture a second set of positional data and average said
first and second sets of captured data.

#* #* #* #* #*



JS 44 (Rev. 12/07)

the civil docket sheet.

CIVIL COVER SHEET

The JS 44 civil cover sheet and the information contained herein neither replace nor supplement the filing and service of pleadings or other papers as required by law, except as provided
by local rules of court. This form, approved by the Judicial Conference of the United States in September 1974, is required for the use of the Clerk of Court for the purpose of initiating

(SEE INSTRUCTIONS ON THE REVERSE OF THE FORM.)

I. (a) PLAINTIFFS

CALIBRAIT, LLC, a California limited liability corporation

(b) County of Residence of First Listed Plaintiff

San Diego

DEFENDANTS
APPLE, INC., a California corporation

County of Residence of First Listed Defendant Santa Clara

(EXCEPT IN U.S. PLAINTIFF CASES)

(c) Attorney’s (Firm Name, Address, and Telephone Number)

Nathaniel L. Dilger, ONE LLP, 4000 MacArthur Blvd., W. Twr.,

Ste. 1100, Newport Beach, CA 92660 Tel: 949-502-2870

(IN U.S. PLAINTIFF CASES ONLY)

IN LAND CONDEMNATION CASES, USE THE LOCATION OF THE
LAND INVOLVED.

NOTE:

Attorneys (If Known)

11CV1759 DMS RBB

II. BASIS OF JURISDICTION

(Place an “X” in One Box Only)

II1. CITIZENSHIP OF PRINCIPAL PARTIES(Placc an “X” in One Box for Plaintiff

(For Diversity Cases Only) and One Box for Defendant)

31 U.S. Government X 3 Federal Question PTF DEF PTF DEF
Plaintiff (U.S. Government Not a Party) Citizen of This State a1 O 1 Incorporated or Principal Place o4 04
of Business In This State
32 U.S. Government O 4 Diversity Citizen of Another State a2 O 2 Incorporated and Principal Place os 0Os
Defendant (Indicate Citizenship of Parties in Item III) of Business In Another State
Citizen or Subject of a a3 O 3 Foreign Nation g6 0O6
Foreign Country
IV. NATURE OF SUIT (Place an “X” in One Box Only)
| CONTRACT TORTS FORFEITURE/PENALTY BANKRUPTCY OTHER STATUTES ]
3 110 Insurance PERSONAL INJURY PERSONAL INJURY |3 610 Agriculture O 422 Appeal 28 USC 158 O 400 State Reapportionment
3 120 Marine O 310 Airplane O 362 Personal Injury - O 620 Other Food & Drug O 423 Withdrawal O 410 Antitrust
3 130 Miller Act 3 315 Airplane Product Med. Malpractice O 625 Drug Related Seizure 28 USC 157 O 430 Banks and Banking
O 140 Negotiable Instrument Liability O 365 Personal Injury - of Property 21 USC 881 O 450 Commerce
3 150 Recovery of Overpayment |(3 320 Assault, Libel & Product Liability 3 630 Liquor Laws PROPERTY RIGHTS 3 460 Deportation
& Enforcement of Judgment| Slander [ 368 Asbestos Personal O 640 R.R. & Truck O 820 Copyrights O 470 Racketeer Influenced and
3 151 Medicare Act 3 330 Federal Employers’ Injury Product 3 650 Airline Regs. X 830 Patent Corrupt Organizations
[ 152 Recovery of Defaulted Liability Liability O 660 Occupational O 840 Trademark O 480 Consumer Credit
Student Loans O 340 Marine PERSONAL PROPERTY Safety/Health O 490 Cable/Sat TV
(Excl. Veterans) O 345 Marine Product O 370 Other Fraud 690 Other O 810 Selective Service
3 153 Recovery of Overpayment Liability O 371 Truth in Lending LABOR SOCIAL SECURITY 3 850 Securities/Commodities/
of Veteran’s Benefits 3 350 Motor Vehicle [ 380 Other Personal 3 710 Fair Labor Standards O 861 HIA (1395ff) Exchange
3 160 Stockholders’ Suits O 355 Motor Vehicle Property Damage Act O 862 Black Lung (923) O 875 Customer Challenge
[ 190 Other Contract Product Liability O 385 Property Damage O 720 Labor/Mgmt. Relations O 863 DIWC/DIWW (405(g)) 12 USC 3410
3 195 Contract Product Liability |3 360 Other Personal Product Liability O 730 Labor/Mgmt.Reporting 3 864 SSID Title XVI O 890 Other Statutory Actions
[ 196 Franchise Injury & Disclosure Act [ 865 RSI (405(g)) O 891 Agricultural Acts
| REAL PROPERTY CIVIL RIGHTS PRISONER PETITIONS |3 740 Railway Labor Act FEDERAL TAX SUITS O 892 Economic Stabilization Act
3 210 Land Condemnation O 441 Voting 510 Motions to Vacate 3 790 Other Labor Litigation O 870 Taxes (U.S. Plaintiff O 893 Environmental Matters
3 220 Foreclosure O 442 Employment Sentence O 791 Empl. Ret. Inc. or Defendant) O 894 Energy Allocation Act
O 230 Rent Lease & Ejectment  |(O 443 Housing/ Habeas Corpus: Security Act 3 871 IRS—Third Party O 895 Freedom of Information
3 240 Torts to Land Accommodations 3 530 General 26 USC 7609 Act
3 245 Tort Product Liability O 444 Welfare 1 535 Death Penalty IMMIGRATION O 900Appeal of Fee Determination
3 290 All Other Real Property |3 445 Amer. w/Disabilities - | 540 Mandamus & Other | 462 Naturalization Application Under Equal Access
Employment 3 550 Civil Rights 3 463 Habeas Corpus - to Justice
O 446 Amer. w/Disabilities - |3 555 Prison Condition Alien Detainee O 950 Constitutionality of
Other O 465 Other Immigration State Statutes
O 440 Other Civil Rights Actions

V. ORIGIN (Place an “X” in One Box Only) Appeal to District
® 1 Original [ 2 Removed from 1 3 Remanded from (0 4 Reinstatedor [ 5 Trartlﬁferég(i fr(;m O 6 Multidistrict (3 7 1J\>I1dg.e tf rotm
Proceeding State Court Appellate Court Reopened ?srl];tecff;) 1Stric Litigation Jugilr;glte

VI. CAUSE OF ACTION

Ci ‘ﬁ)ﬂtj léS C1v1§S atut% under which you are filing (Do not cite jurisdictional statutes unless diversity):

Brief description of cause:
Patent Infringement

VII. REQUESTED IN [0 CHECK IF THIS IS A CLASS ACTION DEMAND § CHECK YES only if demanded in complaint:
COMPLAINT: UNDER F.R.C.P. 23 10,000,000.00 JURY DEMAND: & Yes (1No
VIII. RELATED CASE(S) ] o
IF ANY (See nstructions): - sy DOCKET NUMBER

DATE SIGNATURE OF ATTORNEY OF RECORD

08/05/2011 /s/Peter R. Afrasiabi
FOR OFFICE USE ONLY

RECEIPT # AMOUNT APPLYING IFP JUDGE MAG. JUDGE




	COMPLAINT
	Exhibit A (4)
	Blank DOC
	US7447565

	CCS - FINAL

