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WORKSTATION POWER SYSTEM

CROSS REFERENCE TO RELATED APPLICATION
This application claims the benefit of U.S. Provisional Application No. 61/803,702 filed
March 20, 2013, herein incorporated by reference in its entirety for all purposes.
BACKGROUND OF THE INVENTION

1. Field of the invention

5 The present invention relates generally to power systems for workstation. More
particularly, but not by way of limitation, the present invention relates to an intelligent battery
system for a workstation.

2. Background of the invention

Mobile workstations are well known in the art and used in a variety of applications,
10  particularly in environments where it is efficient to take a computer to the point of data
collection as opposed to collecting information and later entering it in a computer. This is
especially true in medical fields where the automated entry of patient information can
improve the quality of care and radically reduce human error. Presently, in the hospital
setting, workstations are used regularly to collect patient vital information, automatically

15  dispense drugs, and perform routine maintenance of patient records.

While the use of workstations has become routine, the art of powering such devices is
still evolving. Early workstations had to be plugged in to an electrical outlet in each room as
the workstation was moved patient-to-patient. Next, permanent batteries found their way on
to workstations. Unfortunately, as the batteries became depleted, the workstation had to be

20  plugged in or, worse yet, taken out of service to recharge the batteries. More recently,

swappable batteries are becoming common place. Obviously, a system with just a removable
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battery requires the electronic systems on the workstation to be shut down and restarted
before and after a battery swap, respectively. This problem was first addressed by U.S.
Patent Number 7,800,255 issued to Coonan, et al. Coonan suggests using a small permanent
battery that can briefly supply power while the larger, swappable battery is exchanged. The
small permanent battery is charged by its swappable counterpart.

Further advancements were offered by U.S. Application Number 12/761,792 by
Murtha, et al., which is incorporated by reference as if fully set forth herein. Murtha provides
two swappable batteries. Power is drawn from the first battery until it is depleted, at which
time the system begins drawing power from the second battery. While the second battery is
discharging, the first battery may be swapped at the user’s leisure. When the second battery
is depleted, the system once again draws power from the first battery. Further, the system
detects a user’s actions to remove a battery and automatically switches to the other battery.

One drawback of such systems is only a single output voltage is provided. Typically
a voltage is provided to operate a single workstation system. If other voltages are needed, an
inverter and power supply may be used to provide power to other systems. Obviously, in
such an arrangement losses are present in both the inverter and power supply.

Another drawback of all of these systems is the lack of a provision for keeping the
operator fully aware of the status of each’ battery and the health of the system in general. It is
well known in the art to provide a charge indication on a battery, often called a “fuel gauge”
because it resembles the fuel gauge in a car and provides a similar function, namely an
indication of the percentage of time left to operate. However, such fuel gauges are not
always in plain view of the operator and the operator may not remember to regularly check
battery status.

It is thus an object of the present invention to provide a power system for a

workstation that provides a remote visual indication of the status of each battery within the
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system. In addition, the system interfaces with the workstation computer and an application
thereon provides the user with system information such as the percentage charge in each

battery, the operating time remaining on each battery, the health of the batteries, and the like.
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SUMMARY OF INVENTION

The present invention provides a power system for the electronic devices on a mobile
workstation. In one preferred embodiment the power systems includes: an enclosure having a
mount for a removable battery; circuitry housed in the enclosure for providing electrical
power at two or more output voltages for electronic devices on the workstation and for
deactivating output power when the battery charge falls below a predetermined level; and a
charger for recharging the removable battery in-place, if so desired.

In another preferred embodiment, the present invention includes circuitry for
providing a remote display of battery status. In addition to, or alternatively to, the remote
display of battery status, the circuitry may provide a standard interface for connection to a
computer on the workstation so that battery status may be displayed to the operator on the
computer display. The system may additionally provide a provision for aural indications of
low charge, a faulty battery, or other problems with the power system. In at least one
embodiment, the system utilizes the Wong-Baker pain faces scale for indicating battery
health.

In another preferred embodiment the present invention provides a power system for a
workstation including a mount for a removable battery, a battery for mounting to the mount,
circuitry to provide a remote indication of battery status, and a charger for charging the
removable battery in-place. In one preferred embodiment, the charger provides enough
electrical power to simultaneously charge the battery and power the other electronic systems

of the workstation.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows the inventive power system in its general environment.
FIG. 2 provides a perspective view from the left front of the inventive power system
with a battery mounted.
5 FIG. 3 provides a perspective view from the front left side of the inventive power
system without a battery in place.
F1G. 4 provides a front perspective view of a preferred embodiment of the remote fuel
gauge as employed in the present invention.
FIG. 5 depicts a remote fuel gauge as used in certain preferred embodiments of the
10  present invention.
FIG 6 depicts a block diagram of the power management circuitry employed in
certain preferred embodiments of the present invention.
FIG. 7 depicts popup displays which would be presented to the operator of the
workstation in one preferred embodiment of the inventive system.
15 FIG. 8A depicts battery status displayed presented to the operator in one preferred
embodiments of the present invention.
FIG. 8B depicts battery health status displays presented to the operator in a preferred
embodiment of the present invention.
FIG. 9 depicts displays for the management of low battery alerts and the presentation
20 of low battery alerts on one preferred embodiment of the present invention.
FIG. 10 depicts a display of battery condition using the Wong-Baker pain faces scale.
FIG. 11 provides an example of battery condition versus the faces of the Wong-Baker

pain faces scale.
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FIG. 12 shows the present invention having a second removable battery in its general

environment.
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DETAILED DESCRIPTION

Before explaining the present invention in detail, it is important to understand that the
invention is not limited in its application to the details of the construction illustrated and the
steps described herein. The invention is capable of other embodiments and of being practiced
or carried out in a variety of ways. It is to be understood that the phraseology and
terminology employed herein is for the purpose of description and not of limitation.

Referring now to-the drawings, wherein like reference numerals indicate the same
parts throughout the several views, a workstation 100 with the inventive power system 102 is
shown in its general environment in FIG. 1. In a typical installation, workstation 100
includes: a cart, pole, or the like 104; a processing system 106 to provide user interface,
communications, data storage, etc.; a system for data collection 108, and a power system 102.
Cart 104 will typically include a plurality of wheels 118 (in this example, five wheels), a
handle 112 for moving cart 104, and perhaps a basket 110 for carrying sensors, gloves,
notebooks, spare batteries, expendable items, etc.

The computer system employed on a workstation of the present invention may be a
conventional desktop computer, laptop computer, tablet computer, notebook computer, or the
like. Alternatively, the computer system may be specialized for a particular environment
such as processing system 106 which is intended for use in a medical environment. One
computer suitable for medical environments is the NEURONT™ touchscreen platform
manufactured by Capsule Tech, Inc. of Andover, Massachusetts. Computer 106 includes
software drivers to interface with a variety of medical devices from a variety of
manufacturers and to provide a graphical user interface as well as wireless communications

to patient management systems.
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By way of example and not limitation, in a medical environment, one use for a
workstation is the collection of patient vital signs. One system for the collection of vital
signs is a CARESCAPE™ model V100 monitor 108 manufactured by General Electric
Company of Fairfield, Connecticut. As will be appreciated by one of ordinary skill in the art,
workstations have a variety of uses and thus, by way of example, monitor 108 could be
replaced by a system to dispense medications, measure environmental factors, etc. In fact, in
some instances, computer 106 may be the only electrical/electronic system on the cart other
than power system 102.

Turning to FIG. 2, power system 102 includes: housing 202; battery mount 204
attached to housing 202; and interconnects 206 and 208 for providing power to external
systems such as monitor 108 and processing system 106 and for exchanging data with
external systems such as processor 106. Battery 212 is removably attached to battery mount
204 and provides primary power for operating all of the systems of workstation 100.
Housing 202 houses a printed circuit board (not shown in FIG. 2) which performs
management of the battery and communication with other systems.

With further reference to FIG. 3, battery mount 204 is preferably of a type which can
accommodate a limited set of batteries. Presently batteries are available of many different
chemistries, of wildly varying capacities, and of varying quality. It can be unsafe to blindly
charge a battery without regard to these factors, or even to discharge a battery at rates that
may cause it to overheat and fail. Thus, the importance of a battery mount which will
accommodate a finite set of batteries. Preferably, the circuitry housed in housing 202 has the
ability to detect the type and capacity of any battery attached to mount 204 and can apply
charge at an appropriate rate over an entire charging cycle, allow discharging to occur at only

a safe rate, and keep a tally of the energy remaining in any connected battery.
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Turning next to FIG. 4, in one preferred embodiment, power system 102 includes
remote fuel gauge 402 which is connected to the circuitry in housing 202 via cable 404. Fuel
gauge 402 includes a housing 404, and a plurality of light emitting diodes 408 (6 shown) for
displaying the amount of charge, or time remaining, in the battery in a bar graph-type fashion.
As will be apparent to one of ordinary skill in the art, the fuel gauge could alternatively be
implemented as an LCD display, vacuum fluorescent display, incandescent display, an analog
meter movement, a numeric display, a combination of any of the preceding, or any other
means for displaying a remaining charge in the battery, or remaining time to operate, either as
an absolute quantity or as a percentage remaining. As will likewise be obvious to one of
ordinary skill in the art, when the indication is presented as a percentage, the circuitry of the
inventive device must be capable of determining the chemistry and capacity of any connected
battery for the indication to be meaningful.

As can also be seen in FIG. 4, preferably battery mount 204 includes a system for
latching a battery in place, and a lever 408 for releasing the battery from the mount.
Additionally mount 204 may include connector 410 for accessing battery power not subject
to the control of the circuitry housed in housing 202. Light emitting diodes 412-416 may
indicate the health of the battery and/or charging status. Finally, battery mount 204 is
attached to housing 202 with socket head screws 418 (4 shown), although any suitable
attachment means capable of supporting the battery weight could be used.

In one preferred embodiment, the inventive power system 102 further includes cable
422 having USB connector 420 for communication with the workstation computer 106 (FIG.
1). Computer 106 would then have software drivers loaded for communication with power
system 102 so that battery information and discharge status could be displayed on the user
interface as will be discussed in more detail herein below. Further, if computer 106 is

equipped with a network connection, typically wireless such as 802.11 (b), (g), or (n), then
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computer 106 can be configured to forward charge and health information of the batteries to
service technicians, the battery manufacturer, or the like.

As discussed above, the remote fuel gauge can take on a number of different
embodiments. Turning to FIG. 5, one preferred embodiment of fuel gauge 402 comprises:
housing 502; six light emitting diodes (LEDs) 504-514 indicating the percentage charge
remaining in the battery; LED 516 which illuminates to indicate the battery is critically low;
LED 518 which indicates that AC electrical power is available for operating the workstation
and/or recharging the battery; and LED 520 which indicates the battery is charging. A
connector 522 is provided for connecting fuel gauge 402 to power system 102 (FIG. 1).
Preferably, graphic overlay 524 is included to provide legends and make operation the fuel
gauge 402 intuitive.

As will be apparent to one of ordinary skill in the art, when the battery is fully
charged, all six LEDs 504-514 will be illuminated. As the remaining charge in the battery
approaches 80%, LED 504 will be extinguished and the remaining LEDs 506-514 will be
illuminated.  Likewise, as the remaining charge approaches 60%, LED 506 will be
extinguished, and so on, until the remaining charge falls below 10% and LED 514 is
extinguished and LED 516 is illuminated to indicate there is very little time of operation left.
Optionally, LED 516 may be configured to flash at even a lower level of charge to indicate to
the operator that only a few seconds remain to properly shutdown the equipment of the
workstation, to change the battery, or connect to AC power.

A block diagram of the circuitry of a preferred power system 102 is shown in FIG. 6.
Functionally, the circuitry can be divided into two modules: 1) the charge module 602; and 2)
the control module 604. The charge module 602 controls the flow of electrical power (at
610) to and from external battery 606 based on the presence of external power from a DC

power supply 608 which is powered from an AC wall outlet and the amount of charge in

34963v1 10



10

15

20

25

WO 2014/153467 PCT/US2014/031353

battery 606. Likewise, charge module 602 controls the flow of electricity to and from
internal battery 634, if present. Optional internal battery 634 preferably provides power for
very brief periods while external batteries are changed, thus allowing “hot swaps” of the
battery. Charge module 602 recharges internal battery 634, as needed, either from DC power
supply 608, when available, or from battery 606. Power, either from battery 606, internal
battery 634, or power supply 608 is forwarded to control module 604. Charge controller 602
also includes digital logic 612 which collects information from battery 606 and from the
routing circuitry 610 and forwards the information to control module 604.

Control Module 604 includes power control circuitry 614 which routes electrical
power to the various systems of control module 604; a first DC/DC convertor 618 for
providing a first DC output 622, a second DC/DC converter 622 for providing second DC
output 624, digital logic 616 which receives power from circuitry 614 and activates or
deactivates converter 618 and 622 as dictated by the operator and the charge status of battery
606 as well as providing data to optional remote fuel gauge 626 and communicating with the
external computer 630 via a USB interface 628. As will be apparent to one of ordinary skill
in the art, the term “digital logic” as used herein will encompass programmable devices such
as, by way of example and not limitation, a microprocessor, microcontroller, FPGA, or the
like, as well as other logic devices.

DC/DC convertors are well known in the art. Such convertors may take an
unregulated input voltage which may vary over time, such as the output of a battery, and
provide a regulated DC output at a stable voltage regardless of the input voltage, at least
within reason. In battery operated systems, switch mode regulators are commonly employed
because of their relatively high efficiency, as compared to linear regulators. Such convertors
may provide an output voltage lower than the input voltage, commonly known as a “buck”

regulator, at a voltage higher than the input voltage, commonly known as a “boost” regulator,
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or at a voltage that may be lower than the input voltage when the battery is fully charged or
higher than the input voltage as the battery discharged, commonly referred to as “buck/boost”
regulators.

In a typical application, a workstation computer may require 19 volts DC while a
medical device may require 12 volts DC. By way of example and not limitation, other
common configurations might include: two 12 volts outputs, two 19 volt outputs; a 12 volt
output and 120 volts AC; and a 19 volt output along with 120 volts AC output. In the
preferred embodiment, the convertors and invertor can be configured to meet the needs of
any particular application and it is understood that any such combinations are contemplated
within the present disclosure.

In a preferred embodiment, output 620 may be used to drive the computer or user
interface 630 and the other output 622 may be used to power monitoring equipment such as
vital sign monitor, or other peripheral, 632. Of course, for workstations using other
equipment, the power outputs would be configured appropriately. While the above
embodiment of the power system circuitry was described as having two DC outputs 620 and
622, the invention is not so limited. Depending on the workstation, any number of outputs
may be appropriate and in some cases, an inverter, or DC/AC converter, may be appropriate
where equipment included on the workstation was designed for AC power only.

As is well known in the art, some battery chemistries do not fare well when fully
discharged, in particular lithium ion batteries. Thus, in one preferred embodiment, when the
battery 606 reaches a minimum charge, control module 604 disables outputs 620 and 624 to
prevent damage to battery 606. In another preferred embodiment electrical power is removed
from all workstation equipment except the computer so that the automatic shut-down can be
displayed to the user. When the battery reaches yet a predetermined lower level of charge,

the power to the computer is also disabled.
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With reference to FIG. 7, preferably, in an embodiment utilizing an interface to the
workstation computer (i.e. the USB interface 420 of FIG. 4), the inventive system will
include a software application running on the workstation computer which monitors the
battery, maintain a reference database of batteries used on the system, and displays the charge
remaining, the health of the battery, and other battery details on the workstation display. In
one preferred embodiment, when the mouse is rolled over an icon in the system tray, or the
icon is clicked on, (on a computer running the Windows operating system) a popup 702
displays the percentage charge remaining and time of operation remaining, assuming the
battery load remains unchanged. Additionally, when the right mouse button is clicked, or
optionally when the cursor loiters on the icon, a second popup 704 is displayed offering the
user several options, such as, by way of example and not limitation, a more detailed “quick
popup” 706, a battery status screen 708, information about the system 710, or an opportunity
to exit the program 712.

With further reference to FIG. 8A, for each battery, the software tracks characteristics
and environmental conditions such as, by way of example and not limitation, learned capacity
as determined by the system by monitoring the battery during use, present capacity, specified
capacity, voltage as measured by the system, current being provided by the battery as
measured by the inventive system, remaining charge time at the present rate of discharge, the
number of charge/discharge cycles recorded on this battery, the battery serial number, the
software revision of the circuitry in the battery, the chemistry of the battery, any warnings
from the battery, the battery’s present status either charging, discharging, or idle and the like.
In a preferred embodiment, this screen is displayed if the user clicks on option 708. As will
be apparent to one of ordinary skill in the art, several of the indicated fields either have to be
read from the battery or input by the operator the first time the battery is attached.

Preferably, batteries used with the present invention will have battery information stored
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within the battery and readable by the inventive system. A number of schemes could be used
to read such information such as, by way of example and not limitation, a conventional serial
bus, a SPI bus, IIC bus, a one-wire bus, a wireless interface, or any other electronic
communication scheme. Presently there are virtually limitless possibilities for
communications between a consumable product and its host system. Many of such schemes
are subject to industry standards while other tend towards being proprietary. Any scheme
which allows the battery to provide data to the system will suffice.

In another preferred embodiment, the information needed for the display of FIG. 8A
is sent from the workstation to service personnel, preferably wirelessly. Thus technicians can
ascertain the condition of batteries and plan recharging and battery maintenance or
replacement in accordance with the condition of individual batteries.

Also available for viewing after clicking battery status option 708 is a battery health
screen 804 as depicted in FIG. 8B. Battery health is an indication of the overall remaining
life of the battery, as opposed to the amount of remaining charge, or a prediction of the
number of charge/discharge cycles the battery may be expected to take before replacement or
repair. Battery health may be estimated from the number of charge/discharge cycles along
with the ratio of learned capacity to nameplate capacity, and the measure voltage at a given
load. The operator can use this measure to remove a battery from service before it causes
premature shut down or other issues with the workstation.

With further reference to FIG. 9, through screen 902, the user may select the precise
battery conditions which will generate a warning and how the operator will be alerted,
visually and/or aurally. Thus when the battery reaches a first specified level of charge, as
shown by way of example at 904, a battery low indication is present on the screen, and

possibly an aural alert is generated. As the battery approaches a second discharge threshold,
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a critically low indication is presented on the screen 906, along with an aural warning if so
selected.

In another preferred embodiment, two external batteries are employed to provide
longer uninterrupted operation of the workstation. With reference to FIG. 12, workstation 100
includes: a cart 104; a processing system 106, data collection system 108, and a power
system. Cart 104 typically includes a handle 112 and possibly a basket 110.

The power system includes a pair of housings 212 which attach to workstation 100
and support batteries 212 secured in mounts 204. The circuit of workstation 100 is identical
to that of the workstation of FIG. 1 except charge module includes circuitry for charging the
second battery and for selectively controlling and routing the electrical output of the second
battery. With a second battery, not only is the time of continuous operation extended, there is
less reliance on the internal battery during battery exchanges.

Turning to FIGS. 10 and 11, in another preferred embodiment the inventive power
system provides an indication of battery charge using the Wong-Baker pain faces scale 1100
for indicating battery status. The pain scale is familiar to nurses and medical technicians and
thus provides an intuitive indication of battery condition. Typically the appropriate pain face
would be displayed locally on the workstation computer in lieu of a gauge or percentage.
However, it should be noted that battery condition may instead be sent wirelessly to service
personnel or to the battery manufacturer.

In a single battery system, the translation from remaining charge to the appropriate
face is fairly straight forward. For example, each face might represent a change of roughly
20 percent in usable charge. With multi-battery systems, the determination of the appropriate
indicator becomes a little more complex. By way of example and not limitation the face
could be chosen based on the battery with the greatest charge. The disadvantage to this

system is that there is no reserve charge left when the last face is used. At the opposite end of
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the spectrum, the face could be chosen based on the battery with the least amount of charge,
the disadvantage being that this scheme would likely result in premature battery changes.
Typically an algorithm would be selected somewhere in between such that the display would
be based on the collective charge of the batteries. Obviously this algorithm could become
rather complex if the system allows the use of batteries having different capacities and
batteries of varying chemistry.

With this in mind, a nurse using the inventive workstation would likely expect to have
about 80 percent of total time of use remaining when face 804 is displayed on the monitor. It
should be noted that a linear scale is used by way of example and not limitation, it is likely
that in many areas applying a log scale to the various faces would improve the “feel” of the
battery condition monitor. Offsetting the top of the scale might also improve the user
experience. For example, the leftmost face of FIG. 11, 1100 might indicate the first 50
percent of battery charge while the remaining five face indicate the last half of the remaining
charge.  Thus, the Wong-Baker pain faces scale provides an intuitive user interface
regardless of the time remaining, or charge, associated with any particular face.

While preferred embodiments of the invention have been described herein, many
variations are possible which remain within the concept and scope of the invention. Such
variations would become clear to one of ordinary skill in the art after inspection of the

specification and the drawings.
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CLAIMS

What is claimed is:

1. A workstation power system comprising:

a housing configured for attachment to a workstation;

a first battery mount secured to said housing for receiving a first battery;

a first battery receivable in said first mount;

first circuitry housed in said housing, said first circuitry in communication with said
first battery to produce a first output and a second output;

second circuitry housed in said housing, said second circuitry having an input for
receiving a charging power and said secoﬁd circuitry in communication wait said first battery

to charge said first battery.

2. The workstation power system of claim 1 further comprising:

a second battery mount secured to said housing for receiving a second battery;

a second battery receivable in said second mount;

said first circuitry in communication with said first and second batteries to selective
draw power from either said first or second battery to produce said first and second outputs;

said second circuitry in communication with said first and second batteries to
selectively apply charge to said first and second batteries based on the amount of charge in

each battery and the amount of said charging power available.

34963v1 17



WO 2014/153467 PCT/US2014/031353

3. The workstation power system of claim 1 further comprising an internal battery
housed in said housing, said internal battery in communication with said first circuitry such
that said internal battery provides electrical power to produce said first and second outputs

when said first battery is not received in said first mount.

4. The workstation power system of claim 1 wherein said first output is 19 volts DC.

5. The workstation power system of claim'4 wherein said second output is 19 volts DC.
6. The workstation power system of claim 4 wherein said second output is 12 volts DC.
7. The workstation power system of claim 1 wherein said first and second outputs are 12
volts DC.

8. The workstation power system of claim 1 wherein said first circuitry includes an

inverter and said first output is 120 volts AC.

9. The workstation power system of claim 1 wherein the power system is attached to a
workstation having a computer with an communication port for receiving information from
the power system, wherein said first and second circuitry are in communication with the
communication port and provides an indication of the condition of said first battery to said

computer.

10.  The workstation power supply of claim 9 wherein the computer includes a display and

said computer displays said condition of said first battery on said display.
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11.  The workstation power supply of claim 10 wherein said condition of said first battery

is displayed using the Wong-Baker pain faces scale.

12. A method for providing electrical power to a workstation having a computer with a
display, the method including the steps of:

(a) providing a housing attached to the workstation;

(b) providing a battery mount on said housing;

(c) receiving a battery in said mount;

(d) providing circuitry in said housing for producing a first out and a second output,
said first and second output configured to provide a substantially constant voltage as said
battery discharges; and

() outputting said first voltage to the computer;

13. The method of claim 12 wherein the computer includes a port for receiving an
communication from said circuitry, the method including the additional steps of:

(f) monitoring a condition of said battery with said circuitry of step (d);

(g) communicating said condition to said computer;

(h) providing an indication of said condition on said display.

14. The method of claim 13 wherein step (h) uses the Wong-Baker pain faces scale to

provide the indication of said condition.

34963v1 19
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15.  The method of claim 13 further including the step of:

(i) disabling said first and second outputs if said condition is less than a preselected

value.

34963v1 20



WO 2014/153467 PCT/US2014/031353

110

102

118




WO 2014/153467 PCT/US2014/031353

100

110

/i
i

208

Fig. 2 206




WO 2014/153467 PCT/US2014/031353

110

/]
!

7/




WO 2014/153467 PCT/US2014/031353




PCT/US2014/031353

WO 2014/153467

T ZLl

Wx3
noqy — o FN

— 801

90.

5/10

Bujureway sanu /T SINOH §

Buluieway %gE v6

Ho6EE v6 - 1ED |

Buiuleway sajnully 95 SINOH 8

buluiewsy %EE v6

L Sl

ves

T
|

AV .
Y
\r

[ S L))/

»

-91S

YL
4%
~oLs
805
905
0S




PCT/US2014/031353

WO 2014/153467

9 314

213 _ z
“WVY3IHAIN3d | 7 104100 | | ¥ILYIANOD |«
.zwﬁm_pz_ 56 _ 1Nd1n0 2a 4Imod
a3LviNo3Iy [«
289 | L
t1ndino || UILHIANOD |y ¥imod
| 0Z9 _ a3ivino3y ~alo
13 | 829~
3INSdYD [yniTvava gsn|| > ONIHOLV]
1318VL ‘Od [« | asn [ sea] 91901 [ /10¥1NOJ
7o ~—0¢9 : 1vLiola ¥IMOd | d3IMOd
< A .
L N . e woc T | 209
/ ¥09 “ | IINAOWN T0UYLINOD I94VHISIA YO hbmawwww;mom
© \oz9 1NdNT ¥3IMOd
A J1NAOW IDYVHI ON NIHM) | xy311vg
© WO¥d viva JOYVHISIa
r-—fr——7F—F——————— i I: ||||||||||||| n \
I €9 |
_ (Y9 1gans  [Aunnouip +—lA¥3LLYE 1 :muwmwﬁo ;
" 31901 Azmxscm 24 ¥o/%® \GZ_._.:Oz INdNI | 43143ANOD _ 7IVNO3Iayv NIHM)
| uo1a [ A¥aLIva wous | /1OULNOD fyamod | 39¥VHO || I94VHD
| Viva ® ¥Imod | 4IMOd |~ 019 _
A
{11 R VSRS, S . s -
JTNAOIN IDUVHI A1ddNnS ¥3IMOd
1NdNIT ¥3Mod 2a
zo1— b N
YdM 809




PCT/US2014/031353

WO 2014/153467

gs ‘s

R |
R wa

Bujujeway SAINUIW

Buiuieway %9£ v6

noqy
35410300 ]
dndod XND

7/10

Buiuieway saanuin {

bululeway %88'v6

V8 814

yjjeaH Adoneg

B3]

[smers]sucen]uuean

=]

abneo |an4 dopsaq D
o7

y08

buibreyasig snyels buibseyasiqg snjels )
! Ansiway)y [ worn] Ansiway)
! UOISIASY 3JEMYOS ! UOISIARY 2JEMYOS
3 saph) I3 saph)
E aimesadwa) E ainesadway
! awnabuey) buwieway ! awnabiey) buiwieway
VET Wauny ! WL
E Apede? ajejdawey E Apedey ajedawey
E Keder juasalg E Aeder Juasaxg
E Ayeder pavseal E Adedey pausea

T Asaneg - 1 Asaneg J

smess [suuey||yaiean

abneo |ang Qouv_mw,o D\

XEE

c08



WO 2014/153467 PCT/US2014/031353

8/10
902

(D Desktop Fuel Gauge QE\

Health| Alarms |Status|

Always Display Battery Status on Desktop

Enable Low Battery Warning Enable Critical Battery Warning
~ Low Battery Warning \

E] % Remainin
9 20 [3]
[ voltage

Enable Audio Warning

IC:\ProgarmFiles\AntonBauer\AntonBauerDesktoﬂ I Test Sound ]

\. ./
~ Critical Battery Warning ~
D % Remaining
[ voltage =

Enable Audio Warning

[C:\ProgarmFiIes\AntonBauer\AntonBauerDesktopI I Test Sound

[ enable Computer Shutdown

94.85% Remaining
Quik Popup L

Minutes Remaining

7.27% Remaining 3.64% Remaining

-~

(i) cart Battery Low (%] 904
The cart battery has 3.6% remaining

15 Minutes Remaining

1.82% Remaining

A Cart Battery Critical E
The cart battery has 1.8% remaining T 906




WO 2014/153467 PCT/US2014/031353

804
rE] Desktop Fuel Gauge E[Z]
Battery Health
—~
00
Nt
SN’
82.36% Remaining
Quik Popup

Minutes Remalning
About

Exit A T
o L s

- J

Fig. 10

PERCENTAGE OF CHARGE
100 90 80 70 60 50 40 30 20 10 O

(a3 — — o~
©0 o0 60) cloy goloy 2K

Battery Health Symbols

Fig. 11



WO 2014/153467 PCT/US2014/031353

112

212

110

118

Fig. 12



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings

