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PROTECTING DEVICES FROM IMPACT 
DAMAGE 

BACKGROUND 

In today’ s World, portable devices have become ubiquitous 
and often indispensable to our Work and personal life. A main 
convenience is that they are often small and light devices that 
are easy to hold in a hand, carry in a holster, purse or pocket 
or otherWise easily transportable. These characteristics of 
portable devices make them convenient for a user to take 
Wherever they go. Examples of such portable devices include 
cellular phones, smart phones, personal data assistants, elec 
tronic media players, notebook computers, netbook comput 
ers, tablet computers, barcode scanners, cameras, video cam 
eras, pagers, portable video game consoles, video game 
controllers and the like. 

People often carry around many types of portable elec 
tronic devices. For example, a user may carry a cellular or 
smart phone, a personal data assistant (PDA) and an audio 
(e. g. mp3) player. These portable devices are sometimes 
vitally important to the user as they often contain data that is 
related to the user’s Work and personal life. The data may be 
publicly available to all (e.g., mp3, doWnloaded images) as 
Well as private data that may be dif?cult or nearly impossible 
to replace (e.g., photographs, passWords, private telephone 
numbers). 

While the siZe and Weight of portable devices make them 
convenient to carry around, these characteristics often make 
them more susceptible to damage and loss. For example, one 
type of portable device is a cellular phone. At least one report 
claims 1 out of 3 cellular phones are damaged or lost in the 
?rst year of oWnership. Damage may occur When a cellular 
phone experiences an uncontrolled impact With a hard surface 
or even become submerged in a liquid. With the number of 
cellular phones in use exceeding several billion and repairs 
typically exceeding $25, the costs of damage and loss of 
cellular phones amounts to billions of dollars per year. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1A is a block diagram of an embodiment of a portable 
device With a damage avoidance system according to the 
teachings of this disclosure; 

FIG. 1B is a block diagram of an embodiment of a remov 
ably attachable damage avoidance system and a portable 
device; 

FIG. 1C is a perspective vieW of an embodiment of a 
portable device having the removably attachable damage 
avoidance system of FIG. 1B; 

FIG. 2A illustrates an embodiment of a portable device 
having a protection element that includes an airbag; 

FIG. 2B illustrates an embodiment of the portable device of 
FIG. 2A Where the airbag has been deployed; 

FIG. 3 illustrates an embodiment of a portable device hav 
ing a protection element that includes a propulsion element; 

FIG. 4 illustrates an embodiment of a portable device hav 
ing a protection element that includes one or more springs; 

FIG. 5A illustrates an embodiment of a portable device 
having a protection element that includes an impact absorb 
ing structure; 

FIG. 5B illustrates an embodiment of the portable device of 
FIG. 5A having a protection element that includes an impact 
absorbing structure that has been deployed; 

FIG. 6 illustrates an embodiment of a portable device hav 
ing a protection element that includes a reinforced edge; 
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2 
FIG. 7 illustrates an embodiment of a portable device hav 

ing a reorientation element that includes a propulsion ele 

ment; 
FIG. 8A illustrates an embodiment of a portable device 

having a reorientation element that includes a rotational 

modi?er; 
FIG. 8B illustrates an embodiment of a reorientation ele 

ment that includes the rotational modi?er of FIG. 8A in one 
possible position; 

FIG. 8C illustrates an embodiment of a reorientation ele 
ment that includes the rotational modi?er of FIG. 8A in 
another possible position; 

FIG. 9A illustrates an embodiment of a portable device 
having a reorientation element that includes a Weight; 

FIG. 9B illustrates another embodiment of a portable 
device having the reorientation element of FIG. 9A that 
includes a Weight that is movable along the X, Y and Z axes; 

FIG. 10 is a ?owchart illustrating a method for protecting a 
portable device; 

FIG. 11 is a ?owchart illustrating an embodiment of a 
method for protecting a portable device; and 

FIG. 12 is a ?oWchart illustrating another embodiment of a 
method for protecting a portable device. 

DETAILED DESCRIPTION 

The technology described herein is a system and method 
for protecting a portable device from damage due to an impact 
With a surface. As described herein, various embodiments 
utiliZe a damage avoidance system that detects a risk of dam 
age to the portable device caused by an uncontrolled impact 
With a surface and takes steps to reduce or eliminate that risk. 
For example, the damage avoidance system may detect that 
the portable device is no longer in contact With a user and is 
uncontrollably moving toWard a surface such that, upon 
impact, there is a risk of damage to the portable device. Upon 
detecting the risk of damage and prior to impact With the 
surface, the damage avoidance system activates a protection 
system having one or more protection elements that Work in 
concert to reduce or prevent damage to the portable device 
upon impact With the surface. 

To illustrate a speci?c example, a cellular phone (a portable 
device) may be equipped With a damage avoidance system 
that includes a safety monitoring system and a protection 
system. If the user drops the cellular phone, the safety moni 
toring system, through use of various detection elements 
described beloW, determines that the device is no longer in 
contact With the user, measures a distance from an approach 
ing surface (e.g., ground) and determines a velocity toWard 
that surface. Based on the collected information, the safety 
monitoring system determines Whether the risk of damage to 
the cellular phone, that Will be caused by the impending 
impact, exceeds an acceptable threshold. If the safety moni 
toring system determines that the risk of damage exceeds the 
acceptable threshold, the protection system is activated. The 
protection system, in this example, causes the device to be 
reoriented and deploys an airbag prior to contact such that the 
airbag ?rst contacts the surface at impact. Instead of the 
cellular phone directly impacting the surface, the airbag 
absorbs the impact and cushions the cellular phone so that 
damage is reduced or substantially eliminated. 

This brief introduction is provided for the reader’s conve 
nience and is not intended to limit the scope of the technology 
described herein. Several example implementations and con 
texts are provided hereinafter With reference to the folloWing 
?gures, as described beloW in more detail. HoWever, the fol 
loWing implementations and contexts are but a feW of many. 
















