HANDHELD ELECTRONI C DEVI CE HAVI NG OFFSET SOUND OPENI NGS  ABSTRACT  An

i nproved handhel d el ectronic device has a case with an elongated cavity
fornmed therein. An audio transducer is in fluid conmunication with the
cavity, and a nunber of sound openings are forned in the case and are in
fluid conmmunication with the cavity and with the atnosphere surrounding

t he handhel d el ectronic device. The sound openings are generally spaced
froma central region of the audio transducer to space the sound openi ngs
generally farther froman edge of the case than the audio transducer. The
cavity is configured to forma Helnholtz resonator that enables the
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t he sound openings. e spacing of the soun f a
case helps a user to forma seal between the case and the user's ear to
enabl e sound fromthe sound openings_to enter the ear and to be perceived
by the user. Figure 3 :35§%Bfihf
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[0045] An improved handheld electronic device has a case with an clongated cavity

formed therein. An audio transducer is in fluid communication with the cavity, and a
number of sound openings are formed in the case and are in fluid communication with
the cavity and with the atmosphere surrounding the handheld electronic device. The
10  sound openings are generally spaced from a central region of the audio transducer to
space the sound openings generally farther from an edge of the case than the audio
transducer. The cavity is configured to form a Helmholtz resonator that enables the
communication of sound through the cavity between the audio transducer and the
sound openings. The spacing of the sound openings from an edge of a case helps a
15 user to form a seal between the case and the user’s car to enable sound from the sound

openings to enter the ear and to be perceived by the user.

Figure 3
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