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fit inside and secured by the housing. The module includes 
a body having a front face, and the module is configured to 
tilt within the housing such that the front face of the module 
can be positioned at various angles relative to the front plane 
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US 9,642,274 B2 
1. 

UNINTERRUPTIBLE POWER SUPPLY 
HAVING ADJUSTABLE INTERFACE 

This application is a U.S. National Stage Application 
under 35 U.S.C. S371 from International Application No. 
PCT/US2012/041071, filed Jun. 6, 2012, which is hereby 
incorporated by reference in its entirety for all purposes. 

BACKGROUND OF DISCLOSURE 

1. Field of Disclosure 
Embodiments of the disclosure relate generally to unin 

terruptible power Supplies, and more specifically to an 
uninterruptible power Supply having an adjustable user 
interface. 

2. Discussion of Related Art 
Centralized data centers for computer, communications 

and other electronic equipment have been in use for a 
number of years, and more recently, with the increasing use 
of the Internet, large scale data centers that provide hosting 
services for Internet Service Providers (ISPs), Application 
Service Providers (ASPs) and Internet content providers 
have become increasingly popular. It is often desirable to 
operate equipment within data centers seven days a week, 24 
hours per day, with little or no disruption in service. To 
prevent any disruption in service, it is common practice in 
data centers to use uninterruptible power supplies (UPSs) to 
ensure that the equipment within the data centers receives 
continuous power throughout any black out or brown out 
periods. 

In some instances, UPSs have an interface through which 
users can receive information about the UPS and provide 
inputs to the UPS. For example, a user interface can have a 
screen which displays information, such as modes of opera 
tion and system parameters. The user interface can also have 
buttons and/or keys that allow users to input commands to 
the UPS. 

SUMMARY OF DISCLOSURE 

An aspect of the present disclosure is directed to a UPS 
with an adjustable user interface. In one embodiment, the 
user interface module comprises a housing having a front 
plane and a module configured to fit inside and secured by 
the housing. The module includes a body having a front face, 
and the module is configured to tilt within the housing Such 
that the front face of the module can be positioned at various 
angles relative to the front plane of the housing. 

Embodiments of the user interface module may include 
the module being configured to tilt such that a bottom of the 
front face extends further than a top of the front face relative 
to the front plane of the housing. In some embodiments, the 
module is configured to tilt without the top of the front face 
receding into the housing. In some embodiments, the hous 
ing comprises a top Surface, two side Surfaces, a bottom 
Surface, and a backing Surface, wherein each side Surface 
comprises a pivot hole positioned near the top Surface, a 
button slot positioned near the bottom Surface, and at least 
a first and a second locking hole positioned above the button 
slot. The module also includes two pivot pins configured to 
fit in respective pivot holes, two buttons configured to 
moveably fit in respective button slots, and two lock pins 
configured to fit in respective locking holes. In some 
embodiments, the pivot holes are configured Such that the 
pivot pins can slide to more than one position within 
respective pivot holes. In some embodiments, the pivot pins 
are configured to slide to a top of respective pivot holes 
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2 
when the module is tilted at Zero degrees relative to the front 
plane of the housing and to a bottom of the pivot holes when 
the module is tilted at a maximum degree relative to the front 
plane of the housing case. In some embodiments, the body 
of the module has two side surfaces, each side Surface 
comprising a cutout, and wherein the button and the lock pin 
on each side of the module are connected and configured 
Such that the buttons can recede into respective cutouts to an 
extent that the lock pins disengage from respective locking 
holes. In some embodiments, the front face of the module 
comprises a screen. In some embodiments, the front face of 
the module further comprises user input buttons. 

Another aspect of the disclosure is directed to a method 
for adjusting a user interface module for an uninterruptible 
power Supply. In some embodiments, the method comprises: 
moving a module including a body having a front face, the 
module being configured to fit inside and secured by a 
housing having a front plane, wherein the front face of the 
module is positioned at an angle relative to the front plane 
of the housing. 

In some embodiments moving the module comprises 
tilting the module such that a bottom of the front face 
extends further than a top of the front face relative to the 
front plane of the housing. In some embodiments, moving 
the module comprises tilting the module without the top of 
the front face receding into the housing. In some embodi 
ments, the front face of the module comprises a screen, and 
moving the module comprises changing an angle of visibil 
ity of the screen. In some embodiments, the front face of the 
module further comprises user input buttons, and moving 
the module comprises changing an angle of accessibility of 
the input buttons. 

Still other aspects, embodiments, and advantages of these 
exemplary aspects and embodiments, are discussed in detail 
below. Any embodiment disclosed herein may be combined 
with any other embodiment in any manner consistent with at 
least one of the objects, aims, and needs disclosed herein, 
and references to “an embodiment,” “some embodiments,’ 
“an alternate embodiment,” “various embodiments.” “one 
embodiment' or the like are not necessarily mutually exclu 
sive and are intended to indicate that a particular feature, 
structure, or characteristic described in connection with the 
embodiment may be included in at least one embodiment. 
The appearances of Such terms herein are not necessarily all 
referring to the same embodiment. The accompanying draw 
ings are included to provide illustration and a further under 
standing of the various aspects and embodiments, and are 
incorporated in and constitute a part of this specification. 
The drawings, together with the remainder of the specifica 
tion, serve to explain principles and operations of the 
described and claimed aspects and embodiments. 

BRIEF DESCRIPTION OF DRAWINGS 

Various aspects of at least one embodiment are discussed 
below with reference to the accompanying figures, which are 
not intended to be drawn to scale. Where technical features 
in the figures, detailed description or any claim are followed 
by references signs, the reference signs have been included 
for the sole purpose of increasing the intelligibility of the 
figures, detailed description, and claims. Accordingly, nei 
ther the reference signs nor their absence are intended to 
have any limiting effect on the scope of any claim elements. 
In the figures, each identical or nearly identical component 
that is illustrated in various figures is represented by a like 
numeral. For purposes of clarity, not every component may 
be labeled in every figure. The figures are provided for the 
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purposes of illustration and explanation and are not intended 
as a definition of the limits of the invention. In the figures: 

FIGS. 1A and 1B are front perspective views of an 
uninterruptible power Supply including an adjustable user 
interface; and 

FIGS. 2A and 2B are side views of the adjustable user 
interface illustrated in FIGS. 1A and 1B, respectively; 

FIG. 3 is a perspective view of a front face of a module 
of the adjustable user interface; 

FIG. 4 is a perspective view of a rear of the module of the 
adjustable user interface; and 

FIG. 5 is a perspective view of a housing of the adjustable 
user interface. 

FIG. 6 is a flowchart illustrating adjusting the user inter 
face of the uninterruptible power supply. 

DETAILED DESCRIPTION 

It is to be appreciated that embodiments of the systems 
and methods discussed herein are not limited in application 
to the details of construction and the arrangement of com 
ponents set forth in the following description or illustrated in 
the accompanying drawings. The methods and apparatuses 
are capable of implementation in other embodiments and of 
being practiced or of being carried out in various ways. 
Examples of specific implementations are provided herein 
for illustrative purposes only and are not intended to be 
limiting. In particular, acts, elements and features discussed 
in connection with any one or more embodiments are not 
intended to be excluded from a similar role in any other 
embodiments. 

Also, the phraseology and terminology used herein is for 
the purpose of description and should not be regarded as 
limiting. Any references to embodiments or elements or acts 
of the systems and methods herein referred to in the singular 
may also embrace embodiments including a plurality of 
these elements, and any references in plural to any embodi 
ment or element or act herein may also embrace embodi 
ments including only a single element. References in the 
singular or plural form are not intended to limit the presently 
disclosed systems or methods, their components, acts, or 
elements. The use herein of “including,” “comprising.” 
“having,” “containing,” “involving,” and variations thereof 
is meant to encompass the items listed thereafter and equiva 
lents thereofas well as additional items. References to 'or' 
may be construed as inclusive so that any terms described 
using 'or' may indicate any of a single, more than one, and 
all of the described terms. Any references to front and back, 
left and right, top and bottom, upper and lower, and vertical 
and horizontal are intended for convenience of description, 
not to limit the present systems and methods or their 
components to any one positional or spatial orientation. 

Embodiments of the present disclosure are directed to an 
uninterruptible power supply (UPS) having an adjustable 
user interface. In some embodiments, the user interface 
includes a housing and a module that fits inside the housing 
Such that the module can tilt within the housing. In some 
implementations, the module and the housing are configured 
so that a front face of the module can be held at various 
angles relative to a front plane of the housing or the 
uninterruptible power Supply. This construction enables a 
user of the UPS to position the front face of the user interface 
of the UPS at an angle to more conveniently see and access 
the user interface, for example, in environments where the 
UPS may not be positioned at eye level. 

Referring to the drawings, particularly to FIGS. 1A and 
1B, an uninterruptible power supply (UPS) 10 is positioned 
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4 
on a UPS rack 12. The UPS 10 includes an adjustable user 
interface 20, which includes a front face 22. In some 
embodiments, the adjustable user interface 20 includes input 
buttons and/or keys 24 on the front face 22. The UPS rack 
12 can be configured to accommodate more than one UPS, 
for example, with multiple UPS modules secured in a 
vertical configuration. Thus, in some embodiments, UPS 
modules can be positioned at varying levels relative to the 
ground, ranging from resting on or near ground level to 
being Suspended above eye level. In some embodiments, the 
UPS rack 12 can be raised off of the ground, for example, on 
a table-top configuration, or the UPS 10 can be placed on a 
table or other structure without the UPS rack 12. The 
adjustable user interface 20 can be adjusted to tilt and hold 
the front face 22 at an angle relative to the front of the UPS 
10. By tilting the user interface 20, the front face 22 can be 
more easily visible, for example, when the UPS 10 is placed 
on the floor or at a level lower than eye level. 

In FIG. 1A, the user interface 20 is shown untilted. For a 
UPS 10 positioned on the floor or on a lower portion of a 
UPS rack 12, the front face 22 can be more difficult to see 
from a higher vantage point, Such as eye level when a user 
is standing or sitting. FIG. 1B illustrates the user interface 20 
tilted upwards so that the front face 22 is more visible from 
Such a vantage point. In addition, the input buttons 24 on the 
front face 22 can be more easily accessible from a higher 
vantage point when the user interface 20 is tilted upwards. 

Referring to FIGS. 2A and 2B, the user interface 20 
includes a module 26 fitted inside a housing 28. FIG. 2A 
illustrates the module 26 in an untilted position, where the 
front face 22 is at 0 degrees relative to a front plane of the 
housing 28. FIG. 2B shows the module 26 tilted upward 
relative to the front plane of the housing 28. The module has 
a button 30 that fits into a button slot 40 of the housing 28. 
a locking pin 32 that fits into locking holes 42, 44, and a 
pivot pin 34 that fits into a pivot hole 46. While FIGS. 2A 
and 2B show one side of the user interface 20, in some 
embodiments, the opposite side of the user interface 20 is 
symmetrical, with a corresponding button 31 and pins 33,35 
that fit into a respective slot 41 and holes 43, 45, 47, shown 
in FIGS. 4 and 5, which is discussed in greater detail below. 
As shown in FIG. 2A, when the user interface 20 is in the 

untilted position, the locking pins 32, 33 of the module 26 
fit into the locking holes 42, 43. To tilt the user interface 20, 
the buttons 30 and 31 can be depressed, disengaging the 
locking pins 32, 33 from the locking holes 42, 43. The 
module 26 can then be adjusted and tilted upwards, such that 
the bottom of the module 26 moves out away from the body 
of the UPS 10. The buttons 30, 31 move in respective button 
slots 40, 41 sliding toward the front plane of the housing 28. 
The locking pins 32, 33 can be engaged into a second pair 
of locking holes 44, 45, located closer to the front face of the 
housing 28 than the first pair of locking holes 42, 43. Thus, 
the module 26 can be held in a tilted position within the 
housing 28, as shown in FIG. 2B. 

While FIGS. 2A and 2B show two positions of locking 
holes 42, 44, it should be understood that the housing 28 can 
have any desired number of sets of locking holes to provide 
various positions and angles at which the module 26 can be 
held. Further, while the illustrated embodiments show lock 
ing pins 32, 33 configured to fit into locking holes 42, 43, 44. 
45, other locking mechanisms can be used. For example, the 
locking pins 32, 33 can be fitted with a cushioning material 
that provides enough friction against the inside of the 
housing 28 that locking holes 42, 43 are not needed. In this 
way, the module 26 can be held in any position within the 
range of the limits of the movements of the buttons 30, 31 
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in the button slots 40, 41. Alternatively, or additionally, the 
inside of the housing 28 can be configured with ridges to 
provide a ratcheting mechanism for the locking pins 32, 33. 
For example, the ratcheting mechanism can allow the mod 
ule 26 to be tilted upward within the housing 28 without 
depressing the buttons 30, 31 but lock the module 26 from 
sliding back into an untilted position unless the buttons 30, 
31 are depressed. 
The pivot holes 46, 47 are also configured to allow the 

respective pivot pins 34, 35 to slide within the pivot holes 
46, 47. The pivot pins 34, 35 slide from a top or upper 
portion of the pivot holes 46, 47 to a bottom or lower portion 
of the pivot holes 46, 47 as the module 26 moves from an 
untilted to a tilted position. The pivot pins 34, 35 being 
configured to move in respective pivot holes 46, 47 allows 
the module 26 to tilt in the housing 28 without the module 
26 having to recede into the housing 28 or into the body of 
the UPS 10. As the entire module 26 can slide down within 
the housing 28 because the pivot pins 34, 35 can move, the 
top of the module 26 remains a relatively same distance from 
the body of the UPS 10 or front plane of the housing 28 
while the bottom of the module 26 tilts outward. Since the 
module 26 does not substantially recede into the housing 28. 
the front face 22 of the user interface 20 is not blocked by 
the housing 28 or the body of the UPS 10 as would 
potentially occur if the module 26 were to tilt with a fixed 
pivot pin in a fitted pivot hole. 

Referring to FIG. 3, the module 26 is shown separate from 
the housing 28. The front face 22 of the module 26 is shown 
with five input buttons 24, but it should be appreciated that 
any desired number of input buttons and/or keys can be 
provided as appropriate to interface with the UPS 10. The 
front face 22 can also include a screen for providing infor 
mation visually to the user regarding the UPS 10, such as 
states, modes, and configurations of the UPS 10. 
The button 30 and the locking pin 32 are connected on a 

lever 36. Thus, when the button 30 is depressed, the locking 
pin 32 also recedes into the body of the module 26. The pivot 
pin 34 is also located on a pivot lever 38, which allows for 
lateral flexibility of the pivot pin 34 as it slides in the pivot 
hole 46. Referring also to FIG. 4, a similar configuration is 
shown on the opposite side. The corresponding button 31 
and locking pin 33 are connected on a corresponding lever 
37. Lever cutouts 50, 51 on the rear of the module 26 allow 
for the levers 36, 37 and attached buttons 30, 31 and locking 
pins 32, 33 to depress into the body of the module 26. 
Similarly, the pivot levers 38, 39 deflect into pivot lever 
cutouts 52, 53 on the rear of the module 26. The levers 36, 
37 and the pivot levers 38, 39 are all constructed of a 
material, such as plastic, that provides sufficient flexibility 
that the buttons 30, 31 can be depressed far enough to 
disengage the locking pins 32, 33 from respective locking 
holes 42, 43 without the levers 36, 37 breaking. However, 
the material and structure of the levers 36, 37 also provide 
sufficient stiffness that the levers 36, 37 spring back to 
reengage the locking pins 32, 33 into respective locking 
holes 42, 43 upon proper alignment of the module 26 within 
the housing 28. 

Referring to FIG. 5, the housing 28 is shown without the 
module 26. The corresponding button slot 41 is opposite the 
button slot 40, as well as corresponding locking holes 43, 45 
opposite respective locking holes 42, 44. The corresponding 
pivot hole 47 is opposite the pivot hole 46, with both pivot 
holes 46, 47 located toward the top of the housing 28. The 
second pair of locking holes 44, 45 are located toward the 
front plane of the housing 28 relative to the first pair of 
locking holes 42, 43, as well as slightly toward the bottom 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
of the housing 28, allowing for the sliding of the module 26 
within the housing 28 when tilting. The button slots 40, 41 
are also curved to accommodate the sliding of the buttons 
30, 31 in a slightly bottomward direction as the module 26 
tilts. Similarly, the pivot holes 46, 47 are slanted to allow the 
module 26 to slide downwards and tilt outwards without 
having to recede into the housing 28. The housing 28 can be 
configured Such that the back of the housing 28 can attached 
to the body of the UPS 10 in various manners as known in 
the art. 

Referring to FIG. 6, a flowchart 60 illustrates adjusting 
the user interface 20 of the UPS 10 with reference to the 
disclosed embodiments. At step 62, the buttons 30, 31 are 
depressed. The buttons 30, 31 are depressed into the body of 
the module 26, deflecting the levers 36, 37 into the lever 
cutouts 50, 51. At step 64, the locking pins 32, 33 are 
disengaged from respective locking holes 42, 43. The 
depressing of the buttons 30, 31 allow the lock pins 32, 33 
to disengage as the buttons 30, 31 and the locking pins 32. 
33 are connected by respective levers 36,37. Thus, depress 
ing the buttons 30, 31 far enough into the respective lever 
cutouts 50, 51 can deflect the locking pins 32, 33 enough to 
disengage the locking pins 32, 33 from the respective 
locking holes 42, 43. 
At step 66, the module 26 is tilted within the housing 28. 

With the locking pins 32, 33 disengaged, the module 26 is 
free to move within the housing 28, pivoting at the top of the 
module 26 where the pivot pins 34, 35 remain moveably 
engaged in respective pivot holes 46, 47. Thus, the module 
26 can be tilted upwards, such that the front face 22 of the 
module 26 produces an angle relative to the front plane of 
the housing 28. 
At step 68, the buttons 30, 31 are released. Once the 

module 26 is tilted to a desired angle, the buttons 30, 31 can 
be released. Releasing the buttons 30, 31 allows the levers 
36, 37 to spring back into position, along with respective 
locking pins 32, 33. At step 70, the locking pins 32, 33 are 
engaged into the respective second set of locking holes 44. 
45, thus locking the module 26 in place in the desired 
position. Locking the module 26 into position allows the 
user to press input buttons and/or keys 24 on the user 
interface 20 without the module 26 moving around in the 
housing 28. 

It should be appreciated that the buttons 30, 31 can also 
be released once the module 26 is tilted enough that the 
locking pins 32.33 are not aligned with the locking holes 42, 
43. With the appropriate stiffness of the levers 36, 37, 
releasing the buttons 30, 31 will cause the locking pins 32. 
33 to spring back into position. Once the module 26 is tilted 
beyond the aligning of the locking pins 32, 33 with the 
locking holes 42, 43, the locking pins 32, 33 will press 
against the inside of the housing 28. The module 26 can then 
still be tilted within the housing 28 until the locking pins 32. 
33 are aligned with the second set of locking holes 44, 45. 
where the locking pins 32, 33 will engage with the second 
set of locking holes 44, 45. 
While the method has been described with the module 26 

being moved from the first set of locking holes 42, 43 to the 
second set of locking holes 44, 45, it should be appreciated 
that a similar method can be used to move the module 26 
from the second set of locking holes 44, 45 to the first set of 
locking holes 42, 43 or from any first position to any second 
position. 

Having thus described several aspects of at least one 
embodiment, it is to be appreciated various alterations, 
modifications, and improvements will readily occur to those 
skilled in the art. Such alterations, modifications, and 
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improvements are intended to be part of this disclosure and 
are intended to be within the scope of the disclosure. 
Accordingly, the foregoing description and drawings are by 
way of example only, and the scope of the disclosure should 
be determined from proper construction of the appended 
claims, and their equivalents. 
What is claimed is: 
1. A user interface module for an uninterruptible power 

Supply, the user interface module comprising: 
a housing having: 

a front plane; 
a backing surface, the backing surface configured to 

attach to a body of the uninterruptible power supply: 
a top surface; 
two side surfaces; and 
a bottom surface, wherein each side surface comprises 

a pivot hole positioned near the top surface, a button 
slot positioned near the bottom surface, and at least 
a first and a second locking hole positioned above the 
button slot; and 

a module configured to fit inside and secured by the 
housing, the module including: 
a body having a front face, the module being configured 

to tilt within the housing such that the front face of 
the module can be positioned at various angles 
relative to the front plane of the housing, wherein the 
body of the module has two lateral surfaces, each 
lateral surface comprising a cutout; 

two pivot pins configured to fit in respective pivot 
holes; 

two buttons configured to move in respective button 
slots responsive to being depressed by a user; and 

two lock pins configured to fit in respective locking 
holes, wherein the button and the lock pin on each 
lateral surface of the module are connected to each 
other and configured such that the lock pins can 
disengage from respective locking holes to an extent 
that the buttons recede into their respective cutouts 
responsive to the buttons being depressed by the 
USC. 

2. The user interface module of claim 1, wherein the 
module is configured to tilt such that a bottom of the front 
face extends further than a top of the front face relative to the 
front plane of the housing. 

3. The user interface module of claim 2, wherein the 
module is configured to tilt without the top of the front face 
receding into the housing. 

4. The user interface module of claim 1, wherein the pivot 
holes are configured such that the pivot pins can slide to 
more than one position within respective pivot holes. 

5. The user interface module of claim 4, wherein the pivot 
pins are configured to slide to a top of respective pivot holes 
when the module is tilted at Zero degrees relative to the front 
plane of the housing and to a bottom of the pivot holes when 
the module is tilted at a maximum degree relative to the front 
plane of the housing case. 

6. The user interface module of claim 1, wherein the front 
face of the module comprises a screen. 
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7. The user interface module of claim 6, wherein the front 

face of the module further comprises user input buttons. 
8. A method for adjusting a user interface module for an 

uninterruptible power supply, the method comprising: 
attaching a housing having a front plane and a backing 

surface to a body of the uninterruptible power supply 
via the backing surface, wherein the housing further 
comprises a top surface, two side surfaces, and a 
bottom surface, each side surface including a pivot hole 
positioned near the top surface, a button slot positioned 
near the bottom surface, and at least a first and a second 
locking hole positioned above the button slot; and 

moving a module including a body having a front face, the 
module being configured to fit inside and secured by 
the housing, wherein: 
the front face of the module is positioned at an angle 

relative to the front plane of the housing: 
the module comprises two pivot pins configured to fit 

in respective pivot holes, two buttons configured to 
move in respective button slots responsive to being 
depressed by a user, and two lock pins configured to 
fit in respective locking holes; 

the body of the module has two lateral surfaces, each 
lateral surface comprising a cutout; 

the button and the lock pin on each lateral surface of the 
module are connected to each other and configured 
such that the lock pin can disengage from the respec 
tive locking hole to an extent that the button recedes 
into its respective cutout responsive to the button 
being depressed by the user; and 

moving the module comprises depressing the buttons 
into the cutouts to disengage the lock pins from a first 
pair of the respective locking holes, tilting the mod 
ule relative to the front plane of the housing, and 
releasing the buttons such that the lock pins engage 
a second pair of the respective locking holes. 

9. The method of claim 8, wherein moving the module 
comprises tilting the module such that a bottom of the front 
face extends further than a top of the front face relative to the 
front plane of the housing. 

10. The method of claim 9, wherein moving the module 
comprises tilting the module without the top of the front face 
receding into the housing. 

11. The method of claim 8, wherein the pivot holes are 
configured such that the pivot pins can slide to more than 
one position within respective pivot holes, and wherein 
moving the module comprises sliding to a top of respective 
pivot holes when the module is tilted at zero degrees relative 
to the front plane of the housing and to a bottom of the pivot 
holes when the module is tilted at a maximum degree 
relative to the front plane of the housing case. 

12. The method of claim 8, wherein the front face of the 
module comprises a screen, and wherein moving the module 
comprises changing an angle of visibility of the screen. 

13. The method of claim 12, wherein the front face of the 
module further comprises user input buttons, and wherein 
moving the module comprises changing an angle of acces 
sibility of the input buttons. 


