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(54) Microphone holder having connector unit molded together with conductive strips

(57) A microphone holder (5) includes a casing (6)
made of soft synthetic resin and formed with a recess
(6a) and a sound hole (6e) open to the recess and a
connector unit having conductive elastic strips (7a) par-
tially embedded in a solid insulating lid (7b) made of hard
synthetic resin; a microphone (8) is snugly received in
the recess (6a), and the recess is closed with the solid

insulating lid (7b) in such a manner that the conductive
elastic strips (7a) are held in contact at inner contact
portions (7d) to electrodes (8a) of the microphone (8)
and at the outer contact portions (7¢) to a circuit board
(9); the conductive elastic strips (7a) are embedded in
the solid insulating lid (7b) during a molding for the solid
insulating lid so that the assembling work is speeded up.
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Description

FIELD OF THE INVENTION

[0001] This invention relates to a microphone holder
and, more particularly, to a microphone holder forming
a part of a communication device such as, for example,
a mobile telephone or a transceiver.

DESCRIPTION OF THE RELATED ART

[0002] Portable communication devices such as mo-
bile telephones and transceivers are convenient to ac-
tive people, and offer private communication to the us-
ers anywhere they are. The portable communication de-
vices require microphones. While the user is taking into
the microphone, the microphone converts the voice to
an electric signal, and the electric signal is transmitted
from the communication device through an exchange to
the communication device of the other person. The elec-
tric signal is reconverted to voice through a suitable
speaker. A microphone is also incorporated in the com-
munication device of the other person, and the voice is
also converted to an electric signal through the micro-
phone during his or her talk. Thus, the microphone is an
indispensable component of the communication device.
[0003] The microphone is to be fixed to the case of
the communication device and electrically connected to
a circuit board where the circuit components, which form
the voice-to-electric signal converter, are mounted to-
gether with other circuit components. A microphone
holder carries out these tasks, i.e., keeping the micro-
phone fixed to the case and electrically connected to the
circuit board.

[0004] A typical example of the microphone holder is
disclosed in Japanese Patent Application laid-open No.
2000-268925, and is shown in figure 1. The prior art mi-
crophone holder is broken down into a connector unit 1
and a cylindrical casing 2. The cylindrical casing 2 has
a column body 2a and an end portion 2b. The column
body 2a has an inner space 2c, and the inner space 2¢
is partially increased in diameter. The end portion 2b ra-
dially inwardly projects from the column body 2a, and
defines an opening 2d, through which the inner space
2c is open to the outside of the cylindrical casing 2. The
opening 2d is smaller in diameter than the inner space
2c so that shoulder portion 2e takes place.

[0005] The connector unit 1 has a disc-shaped casing
1a and a pair of conductive strips 1b. The disc-shaped
casing 1ais splittable into two parts 1¢/ 1d, and two pairs
of slits 1e/ If are formed in the two parts 1c/ 1d, respec-
tively. An inner space 1h is defined in the disc-shaped
casing 1a, and is open through the slits 1€/ If to the out-
side. The conductive strips 1b are similar in configura-
tion. The conductive strip 1b is gently turned down at
the intermediate portion thereof, and both end portions
1j and 1 k are also gently turned down. When force is
exerted on the rounded end portions 1j/ 1k, the interme-
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diate portion is elastically deformed so that the rounded
end portions 1j/ 1k approach to each other. The inter-
mediate portions of the conductive strips 1b are con-
fined in the inner space 1h, and rounded end portions
1j/ | k partially project through the slits 1e/ 1f.

[0006] A microphone 3 and the connector unit 1 are
housed in the cylindrical holder 2. The microphone 3 is
held in contact with the shoulders 2e of the cylindrical
holder 2, and the sound sensitive surface of the micro-
phone 3 is exposed to the opening 2d. The connector
unit 1 is pressed to the microphone 3, and the rounded
end portions 1j, which partially project through the slits
1e, are held in contact with the electrodes of the micro-
phone 3. A circuit board 4 is pressed to the other round-
ed end portions 1k. Thus, the microphone 3 is electri-
cally connected through the connector unit 1 to the cir-
cuit board 4.

[0007] The parts 1c/ 1d and conductive strips 1b are
assembled into the connector unit 1 as follows. The
parts 1c/ 1d and conductive strips 1b have been already
prepared separately. An assembling worker puts the
conductive strips 1b on either part 1c or 1d, and inserts
the rounded end portions 1j or 1k into the slits 1e or 1f.
The assembling worker aligns the other slits If or 1e with
the other rounded end portions 1k or 1j, and couples the
other part 1d or 1c with the part 1c or 1d. When the parts
1c and 1d are assembled together, the conductive strips
1b are confined in the inner space 1h, and the rounded
end portions 1j and 1k exposed through the slits 1e/ If
to the outside.

[0008] The prior art microphone holder keeps the mi-
crophone 3 stationary in a communication device, and
offers the conduction paths to electric current flowing
between the circuit board 4 and the microphone 3. Nev-
ertheless, the two-step assembling work is required for
the prior art microphone holder. First, the parts 1c/ 1d
and conductive strips 1b are manually assembled into
the connector unit 1. Subsequently, the microphone 3
and connector unit 1 are manually housed in the cylin-
drical casing 2. The manual labor consumes a large
amount of time so that the manufacturer suffers from
low producibility of the prior art microphone holder. This
is the first problem inherent in the prior art microphone
holder.

[0009] Another problem is poor design flexibility on
user's side. The sound sensitive surface of the micro-
phone 3 is exposed to the opening 2d, and the opening
is formed at one end of the cylindrical casing 2. On the
other hand, the rounded end portions 1k are exposed to
the opening at the other end of the cylindrical casing 2
so that the circuitboard 4 is to be located on the opposite
side to the sound sensitive surface. When a user de-
signs the casing of the communication device, the user
is to arrange the sound holes, through which sound
wave is incident on the sound sensitive surface of the
microphone 3, and the space to be occupied by the cir-
cuit board 4 oppositely in the casing. Moreover, itis nec-
essary to lay the circuit board 4 on a virtual plane to
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which the centerlines of the sound holes are perpendic-
ular. If the user wants to form the sound holes in such a
manner that the centerlines are parallel to the virtual
plane, the user can not employ the prior art microphone
holder in his product.

SUMMARY OF THE INVENTION

[0010] Itistherefore animportant object of the present
invention to provide a microphone holder, which makes
a manufacturer speed up the assembling work.

[0011] Toaccomplishthe object, the presentinvention
proposes to embed connecting members in an insulat-
ing lid.

[0012] In accordance with one aspect of the present

invention, there is provided a microphone holder for
holding a microphone comprising a casing having a re-
cess for receiving the microphone and a sound hole for
propagating a sound wave to a sound sensitive surface
of the microphone and a connector unit having an insu-
lating lid and connecting members partially embedded
in the insulating lid and secured to the casing in such a
manner that the recess is closed therewith, and the con-
necting members have contact portions projecting from
a surface of the insulating lid so as to be held in contact
with electrodes of the microphone and other contact por-
tions projecting from another surface of the insulating
lid so as to be held in contact with conductive paths out-
side of the microphone holder.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The features and advantages of the micro-
phone holder will be more clearly understood from the
following description taken in conjunction with the ac-
companying drawings, in which

Fig. 1 is a cross sectional view showing the prior art
microphone holder disclosed in Japanese Patent
Application laid-open No. 2000-268925,

Fig. 2 is a side view showing the basic structure of
a microphone holder according to the present in-
vention,

Fig. 3 is a plane view showing a microphone holder
remodeled on the basis of the microphone holder
shown in figure 2,

Fig. 4 is a cross sectional view taken along line A-A
of figure 3 and showing the structure of the micro-
phone holder,

Fig. 5 is a front view showing the microphone hold-
er,

Fig. 6 is a plane view showing a casing forming a
part of the microphone holder,

Fig. 7 is a fragmentary front view showing compo-
nents parts of the microphone holder before assem-
blage,

Fig. 8 is a side view showing the structure of another
microphone holder remodeled on the basis of the
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microphone holder shown in figure 2,

Fig. 9 is a side view showing the structure of yet
another microphone holder remodeled on the basis
of the microphone holder shown in figure 2,

Fig. 10 is a plane view showing the structure of still
another microphone holder remodeled on the basis
of the microphone holder shown in figure 2,

Fig. 11 is a side view showing the structure of the
microphone holder,

Fig. 12 is a fragmentary side view showing compo-
nents of the microphone holder,

Fig. 13 is a front view showing a casing forming a
part of the microphone holder,

Fig. 14 is a front view showing a connector unit
forming another part of the microphone holder,
Fig. 15 is a rear view showing the connector unit,
and

Fig. 16 is a front view showing the structure of yet
another microphone holder remodeled on the basis
of the microphone holder shown in figure 2.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0014] Description is hereinbelow made on several
embodiments with reference to the drawings. Micro-
phone holders embodying the present invention are, by
way of example, housed in casings of communication
devices such as, for example, mobile telephones, trans-
ceivers or the like. Terms "upper" and "lower" are used
in cross sectional views, side views and front views, and
the term "upper" is indicative of a position closer to the
top end line of the paper than a position modified with
the term "lower". However, the terms "upper" and "low-
er" are nonsense after assemblage of the microphone
holders into the communication devices, because it is
not sure how the users keep the communication devices
in their hands.

[0015] Figure 2 shows a basic structure of a micro-
phone holder embodying the present invention. A mi-
crophone holder 5 embodying the present invention in-
cludes a casing 6 and a connector unit 7. The casing 6
has a rectangular parallelepiped contour, and a cylindri-
cal recess 6a is formed in the casing 6. The cylindrical
recess 6a is open to the atmosphere on the upper sur-
face of the cylindrical body 6. A column-shaped micro-
phone 8 is snugly received in the cylindrical recess 6a,
and the cylindrical recess 6a is closed with the connec-
tor unit 7 so that the microphone 8 is sealed in the casing
6. The connector unit 7 is secured to the casing 6 by
means of a suitable fastening means.

[0016] The connector unit 7 has conductive strips 7a,
and the conductive strips 7a offer conductive paths to
electric current flowing into and out of the microphone
8. The conductive strips 7a are partially embedded in
an insulating cover plate 7b such that both end portions
7c and 7d project from the upper surface and lower sur-
face of the insulating cover plate 7b. While insulating
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material is being shaped into the insulating cover plate
7b, the conductive strips 7a are concurrently embedded
into the insulating cover plate 7b. For this reason, any
manual assembling work is not required for the connec-
tor unit 7. The conductive strips 7a are held in contact
at the end portions 7d to electrodes 8a formed on the
upper surface of the microphone 8 and at the other end
portions 7c to a circuit board 9. Thus, the electric power
and an electric signal representative of voice or sound
are transferred between the circuit board 9 and the mi-
crophone 8 through the connector unit 7.

[0017] The cylindrical recess 6a is reduced in diame-
ter at a certain depth, and a terrace 6b is formed at the
boundary between the upper portion, which has a rela-
tively large diameter, and the lower portion, which has
a relatively small diameter. The depth from the upper
surface to the terrace 7b is slightly larger in value than
the total thickness of the connector unit 7 and the mi-
crophone 8. When the microphone 8 is inserted into the
cylindrical recess 6a, a sound sensitive -surface 8b is
spaced from the bottom surface 6¢, and a gap 6d takes
place.

[0018] A sound hole 6e is further formed in the casing
6. The sound hole 6e is open at one end thereof to the
atmosphere on the side surface and at the other end
thereof to the cylindrical recess 6a. Although the micro-
phone 8 occupies most of the cylindrical recess 6a,
sound wave reaches the sound sensitive surface 8b
through the gap 6d. In case where the sound hole is
open at one end thereof to the atmosphere on the re-
verse surface of the casing and at the other end thereof
to the bottom surface 6c¢, the cylindrical recess 6a may
be constant in diameter so that the sound sensitive sur-
face of the microphone 8 is directly exposed to the other
end of the sound hole. This means that the gap 6d is not
an indispensable feature.

[0019] As will be understood from the foregoing de-
scription, the conductive strips 7a are integrated with the
insulating cover plate 7b in the shaping step for the in-
sulating cover plate 7b. The manufacturer only inserts
the microphone 8 into the recess 6a, and closes the re-
cess 6a with the connector unit 7. The assembling works
is much simpler than that for the prior art microphone
holder.

[0020] The basic structure of the microphone holder
5 is remodeled for commercial produces as follows.

First Embodiment

[0021] Figures 3, 4 and 5 show a microphone holder
10 remodeled on the basis of the microphone holder 5.
The microphone holder 10 largely comprises a casing
13 and a connector unit 22. A recess 12 is formed in the
casing 13, and a microphone 11 is received in the recess
12, and is closed with the corrnector unit 22. The con-
nector unit 22 offers current paths to electric power and
an electric signal flowing between a circuit board P and
the microphone 11. A sound hole 28 is further formed in
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the casing 13, and is open at one end thereof to the at-
mosphere on a side surface of the casing 13 and at the
other end thereof to the recess 12. The microphone 11
has a sound sensitive surface 15, and sound wave is
propagated through the sound hole 28 to the sound sen-
sitive surface 15. The sound hole 28 is aligned with a
perforated portion PF of a casing C of a communication
device.

[0022] The casing 13 is made of synthetic resin in
elastomer series, by way of example, and has a rectan-
gular parallelepiped configuration. As will be better seen
in figure 6, the casing 13 has a square upper surface
13a, and a side wall and a bottom wall are denoted by
reference numeral 20 and 21, respectively. A generally
cylindrical recess 12 is formed in the casing 13, and is
open to the atmosphere on the square upper surface.
In other words, the generally cylindrical recess 12 is de-
fined by the side wall 20 and the bottom wall 21. The
microphone 11 has a column shaped configuration,
which is corresponding to the generally cylindrical re-
cess 12.

[0023] The generally cylindrical recess 12 has a lower
zone S, an intermediate zone 25 and an upper zone 19.
A bottom surface 30 defines the bottom of the generally
cylindrical recess 12. The lower zone S has a diameter
less than the diameter of the microphone 11, and a flat
terrace 32 takes place between the periphery of the low-
er zone and the periphery of the intermediate zone 25.
The terrace 32 is higher than the bottom surface 30 by
the depth of the lower zone S. The sound hole 28 is par-
tially open to the intermediate zone 25 and partially to
the lower zone S. However, the remaining part of the
sound hole 28 defines a groove 33, which extends under
the lower zone S. The groove 33 is open to the lower
zone S on the bottom surface 30. The groove 33 reach-
es the central area of the lower zone so that the sound
wave is spread over the lower zone S of the cylindrical
recess 12.

[0024] The intermediate zone 25 is stepwise in-
creased in diameter. The upper part of the intermediate
zone 25 is slightly wider in cross section than the lower
part of the intermediate zone 25. The upper part has a
diameter D1 slightly larger in value than the diameter
D2 of the microphone 11 (see figure 7) so that the mi-
crophone 11 smoothly passes the upper part of the in-
termediate zone 25. On the other hand, the lower part
of the intermediate zone 25 has a diameter D3 approx-
imately equal to the diameter D2 of the microphone 11
so that the microphone 11 is snugly received in the lower
part of the intermediate zone 25. In case where the cas-
ing 13 is made of soft synthetic resin, the side wall 20 is
widely deformed, and the diameter D3 may be slightly
smaller in value than the diameter D2. The depth of the
intermediate zone 25 is approximately equal to the
height of the microphone 11.

[0025] The microphone 11 is assembled with the cas-
ing 13 as follows. The microphone 11 is roughly aligned
with the generally cylindrical recess 12, and is inserted
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thereinto. The microphone 11 smoothly passes the up-
per zone 19 of the generally cylindrical recess and the
upper part of the intermediate zone 25. When the mi-
crophone 11 reaches the lower part of the intermediate
zone 25, the microphone 11 meets resistance against
the insertion in so far as the centerline of the microphone
11 is not strictly aligned with the center line of the cylin-
drical recess 12. The thrust is increased. Then, the inner
wall compels the microphone 11 to be aligned with the
lower part. The microphone 11 is pushed into the lower
part, and the sound sensitive surface 15 is brought into
contact with the terrace 32. The microphone 11 is snugly
received in the intermediate zone 25 as shown in figure
4. The sound sensitive surface 15 of the microphone 11
is spaced from the bottom surface 30 by the lower zone
S. While a user is taking, the sound wave passes the
perforated portion PF and the sound hole 28, and is
spread through the groove 33 into the lower zone S. The
sound wave is captured on the sound sensitive surface
15, and the microphone 11 converts the sound wave to
the electric signal.

[0026] Turning back to figure 6 of the drawings, the
upper zone 19 of the cylindrical recess 12 has a gener-
ally square cross section nested in the square upper sur-
face 13a. Although the cross section is like a square
rather than a circle, the upper zone 19 is rounded at the
four corners. Four pawls 27 inwardly project from side
wall 20 into an upper part of the upper zone 19 (compare
figure 6 with figure 4). The pawls 27 enter the space just
over the lower zone S so that the distance between the
pawls 27 opposed to each other is less than the diam-
eter of the microphone 11. Nevertheless, the pawls 27
are resiliently deformable. When the microphone 11 is
pressed to the pawls 27, the pawls 27 are resiliently de-
formed, and permit the microphone 11 to enter the upper
zone 19 of the cylindrical recess 12 beneath the pawls
27.

[0027] Referring to figures 3, 4 and 5, again, the mi-
crophone 11 has the column shaped configuration, and
the sound sensitive surface 15 is directed to the bottom
wall 21. The microphone 11 has electrodes 16 on the
surface reverse to the sound sensitive surface 15, and
a ring-shaped ridge 17 is formed along the periphery.
The connector unit 22 is adapted to offer the conductive
paths to the electric power and electric signal trans-
ferred between a conductive pattern on the circuit board
C and the electrodes 16 of the microphone 11.

[0028] The connector unit 22 comprises conductive
elastic strips 22a and an insulating lid 23. The insulating
lid 23 is made of relatively hard synthetic resin such as,
for example, polybutylene terephthalate or polycar-
bonate, and has a contour like a ziggurat. The insulating
lid 23 has a land portion 45a and a flange portion 45b.
A through-hole 44 is formed in the insulating lid 23, and
the upper surface of the land portion 45a and the reverse
surface of the flange portion 45b is connected to each
other through the through-hole 44. The land portion 45a
is rounded at the four corners, and has a generally
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square upper surface. The generally square upper sur-
face is narrower than a virtual square defined by the four
pawls 27. The flange portion 45b also has a generally
square reverse surface. However, the generally square
reverse surface is wider than the virtual square. This
means that, although the pawls 27 permits the land por-
tion 45a to pass the space inside the pawls 27, the pawls
27 offer resistance to transit of the flange portion 45b
through the space.

[0029] The conductive elastic strips 22a are partially
embedded in the insulating lid 23, and project from the
upper surface of the land portion 45a and the reverse
surface of the flange portion 45b. Thus, each conductive
elastic strip 22a has a lower contact portion 35, a con-
necting portion 36 and an upper contact portion 37. The
lower contact portions 35 project into a space under the
through hole 44, and are seen through the through-hole
44. This feature is desirable, because an inspector eas-
ily checks the lower contact portions 35 to see whether
or not they are correctly held in contact with the elec-
trodes 16. The lower contact portions 35 are gently
curved, and are to be brought into contact with the elec-
trodes 16 of the microphone 11. On the other hand, the
upper contact portions 37 are twice bent, and extend
toward the circuit board P. The upper contact portions
37 have leading ends, which are rounded like spoons.
Contacts 41 are fixed to the leading ends, respectively,
and are to be held in contact with the conductive pattern
on the circuit board P.

[0030] The connector unit 22 is fabricated as follows.
First, a manufacturer prepares a sheet of conductive
substance such as, for example, conductive metal or al-
loy. The sheet of conductive substance is placed on a
blanking die, and punched. Then, conductive strips are
obtained. The conductive strips are plastically deformed
through a bending. Then, the conductive elastic strips
22a are obtained.

[0031] Subsequently, the conductive elastic strips are
inserted into a molding die, and melted synthetic resin
is injected into the molding die. When the synthetic resin
is solidified, the conductive elastic strips are partially
embedded in the insulating lid 23, and the connector unit
22 is obtained. Thus, the corrnector unit 22 is produced
through the punching, bending and insert molding. Any
manual assembling work is not required for the connec-
tor unit 22. The connector unit 22 is superior in produc-
ibility than the prior art connector unit 1.

[0032] The microphone holder 10 is assembled as fol-
lows. First, the casing 13 and the connector unit 22 are
prepared. Description has been already made on how
the manufacturer produced the connector unit 22. The
casing 13 may be produced through a suitable molding
process.

[0033] Subsequently, a microphone 11 is received in
the casing 13. The microphone 11 is roughly aligned
with the generally cylindrical recess 12, and is inserted
thereinto as indicated by arrow AR1 (see figure 7). While
the microphone 11 is passing the upper zone 19 and the
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upper part of the intermediate zone 25, the microphone
11 is smoothly moved. When the sound sensitive sur-
face 15 reaches the boundary between the upper part
and the lower part of the intermediate zone 25, the pe-
riphery of the sound sensitive surface 15 is brought into
contact with the inner surface defining the intermediate
zone 25. The inner surface offers resistance against the
motion of the microphone 11. The thrust exerted on the
microphone 11 is increased. The microphone 11 ad-
vances against the resistance, and reaches the terrace
32. When the sound sensitive surface 15 is brought into
contact with the terrace 32, the microphone 11 is not
moved, and is snugly received in the intermediate zone
25.

[0034] Subsequently, the generally cylindrical recess
12 is closed with the connector unit 22. The lower con-
tact portions 35 are aligned with the electrodes 16, and
the connector unit 22 is moved toward the casing 13 as
indicated by arrow AR2. When the reverse surface of
the flange portion 45b reaches the upper surface 13a,
the connector unit 22 meets the resistance due to the
pawls 27. The connector unit 22 is strongly pressed to
the pawls 27. Then, the pawls 27 are resiliently de-
formed, and permit the flange portion 45b to pass
through the virtual square opening. The flange portion
45b is received in the upper zone 19, and the lower con-
tact portions 35 are pressed to the electrodes 16. The
lower contact portions 35 are elastically deformed so as
to keep themselves in contact with the electrodes 16
against shakes of the communication device.

[0035] The microphone holder 10 is fixed to a prede-
termined position in the casing C, and the contacts 41
is pressed to the conductive pattern of the circuit board
P. The upper contact portions 37 is elastically deformed
as indicated by arrow R1 (see figure 5), and the electric
connection is never broken by virtue of the elasticity of
the upper contact portions 37. Of, course, when the mi-
crophone holder 10 is fixed to the predetermined posi-
tion, the sound hole 28 is aligned with and connected to
the perforated portion PF.

[0036] Assuming now that a user is taking through the
communication device, the voice or sound wave passes
through the perforated portion PF, and enters the sound
hole 28. Even though the sound wave enters the cylin-
drical recess 12 through the gap between the insulating
lid 23 and the casing 13, the sound wave does not reach
the lower zone S, because the microphone 11 is tightly-
held in contact with the inner surface defining the inter-
mediate zone 25.

[0037] The sound wave is propagated through the
sound hole 28, and enters the lower zone S through the
groove 33. The microphone 11 has been already ener-
gized through the connector unit 22, and is ready to con-
vert the sound wave to the electric signal. The sound
wave reaches the sound sensitive surface 15, and is
converted to the electric signal. The electric signal is
propagated through the connector unit 22 to the circuit
board P.
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[0038] As will be appreciated from the foregoing de-
scription, the conductive elastic strips 22a are integrated
with the insulating lid 23 during the molding. Any manual
work is not required for the connector unit 22. The man-
ufacturer speeds up the assembling work on the micro-
phone holder 10, and the production cost is reduced.

Second Embodiment

[0039] Figure 8 shows another microphone holder
10A remodeled on the basis of the basic structure. The
microphone holder 10A largely comprises a casing 13A
and a connector unit 22. A recess 12 is formed in the
casing 13A, and a microphone 11 is housed in the cas-
ing. The recess 12 is closed with the connector unit 22
as similar to the microphone holder 10.

[0040] The microphone 11 and the connector unit 22
are similar to those of the microphone holder 10. Parts
of the microphone/ connector unit 11/ 22 are labeled with
the references designating corresponding parts of the
microphone holder 10 without any detailed description
for the sake of simplicity.

[0041] The casing 13A is similar to the casing 13 ex-
cept for a sound hole 48. The sound hole 48 is formed
in the bottom wall 21, and is open at one end thereof to
the lower zone S and at the other end thereof to the at-
mosphere. While a user is taking through a communi-
cation device, the voice or sound wave enters the sound
hole 48, and reaches the sound sensitive surface 15.
The casing 13A is only different from the casing 13 in
the location of the sound hole 48. Even though a man-
ufacturer intends to change the perforated portion of the
casing, the manufacturer is to redesign only the casing
13A. The connector unit 22 is shared between the two
different models. Thus, the microphone holders 13/ 13A
enhance the flexibility of the remodeling work.

[0042] The connector unit 11 also makes the manu-
facturer to speed up the assembling work on the micro-
phone holder 10A, and the production cost is reduced.

Third Embodiment

[0043] Figure 9 shows yet another microphone holder
10B remodeled on the basis of the basic structure. The
microphone holder 10B largely comprises a casing 13B
and a connector unit 22. A recess 12 is formed in the
casing 13B, and a microphone 11 is housed in the cas-
ing 13B. The recess 12 is closed with the connector unit
22 as similar to the microphone holders 10 and 10A.

[0044] The microphone 11 and the connector unit 22
are similar to those of the microphone holders 10 and
10B. For this reason, parts of the microphone/ connector
unit 11/ 22 are labeled with the references designating
corresponding parts of the microphone holder 10 with-
out any detailed description for the sake of simplicity.

[0045] The casing 13B is similar to the casing 13 ex-
cept for sound holes 50/ 51-and closures 52a/ 52b. The
sound hole 50 is formed in the side wall 20, and extends
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between the side surface and the lower zone S. On the
other hand, the sound hole 51 is formed in the bottom
wall 21, and is open at the other end thereof to the lower
zone S and at the other portion thereof to the atmos-
phere. The sound hole 50 is corresponding to the sound
hole 28, and the other sound hole 51 is corresponding
to the sound hole 48. One of the sound holes 50/ 51 is
plugged with the closure 52a pr 52b. In detail, the clo-
sure 52a has a disc-shaped head portion 54a and a
stem portion 55a. The disc-shaped head portion 54a is
wider than the sound hole 50, and teeth are formed
around the stem portion 55a. The teeth are slightly wider
than the sound hole 50. Similarly, the closure 52b has a
disc-shaped head portion 54b and a stem portion 55b.
The disc-shaped head portion 54b is wider than the
sound hole 51, and tooth are formed around the stem
portion 55b. The teeth are slightly wider than the sound
hole 51. When a casing of communication device has a
perforated portion corresponding to the sound hole 50,
the manufacturer closes the sound hole 51 with the clo-
sure 52b. The manufacturer pushes the closure 52b into
the sound hole 51. The teeth lodge in the bottom wall
21, and do not permit the closure 52b to fall out from the
sound hole 51. On the other hand, when a casing of
communication device has a perforated portion corre-
sponding to the sound hole 51, the manufacturer plugs
the sound hole 50 with the closure 52a. The manufac-
turer pushes the closure 52a into the sound hole 50. The
teeth lodge in the side wall 20, and prevent the closure
52a from falling out. Thus, the manufacturer selectively
uses the sound hole 50/51 depending upon the casing
of the communication device. The manufacturer needs
only one molding die. Even though the manufacturer in-
tends to remodel the communication device, a new
molding die is not required for the casing 13B. Thus, the
microphone holders 13B enhance the flexibility of the
remodeling work.

[0046] The connector unit 11 also makes the manu-
facturer to speed up the assembling work on the micro-
phone holder 10A, and the production cost is reduced.

Fourth Embodiment

[0047] Figures 10to 15 show still another microphone
holder 10C remodeled on the basis of the basic micro-
phone holder shown in figure 2. The microphone holder
10C largely comprises a casing 13C and a connector
unit 59. A recess 12C is formed in the casing 13C. A
microphone 11 is received in the recess 12C, and the
recess is closed with the connector unit 59.

[0048] The casing 13C is a generally rectangular par-
allelepiped box with an extension tube 63, and side walls
20 and a bottom wall 21 define the recess 12C. Two cor-
ners are chamfered so that flat surfaces 62 are formed
at the two corners. The casing 13C is made of soft syn-
theticresin. The recess 12C is also divided into an upper
zone 19C, an intermediate zone 25C and a lower zone
S. The intermediate zone 25C and lower zone S are sim-
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ilar to those of the generally cylindrical recess 12 so that
the terrace and bottom surface are respectively labeled
with the same references 32 and 30 without detailed de-
scription. The upper zone is a generally rectangular par-
allelepiped space, and is also chamfered at two corners
so that flat surfaces, which are parallel to the flat-sur-
faces 62, define the generally rectangular parallelepi-
ped space.

[0049] A sound hole 58a is formed in the side wall 20,
and groove 33a is formed in the bottom wall 21. The
sound hole 58a is open directly to or indirectly, i.e.,
through the groove 33a to the lower zone S. The exten-
sion tube 63 projects from the side wall 20, and defines
a sound passage 58b. The sound passage 58b is con-
nected at one end thereof to the sound hole 58a and at
the other end thereof to the perforated portion PF of a
casing of a communication device. Sound wave is prop-
agated through the sound passage 58b and sound hole
58a to the lower zone S of the recess 12C. The sound
passage 58b and sound hole 58a are linearly enlarged
in cross section from the lower zone S toward the end
of the extension tube 63 so that the sound wave is prop-
agated to the sound sensitive surface without serious
decay.

[0050] Three sockets 60 are respectively formed in
the side walls except the side wall from which the ex-
tension tube 63 projects. The sockets 60 have a contour
like a keyhole. One of the sockets 60 is shallower than
the other two sockets 60. The shallow socket 60 has an
upper funnel zone 67, an intermediate constricted zone
68 and a lower cylindrical zone 69 (see figure 13). On
the other hand, the other sockets 60 has an upper wide
zone 65 between the upper end surface of the side walls
20 and the funnel zone 65. The sockets 60 will be de-
scribed in more detail in connection with the connector
unit 59.

[0051] The connector unit 59 is broken down into an
insulating lid 57 and conductive elastic strips 71. The
conductive elastic strips 71 are partially embedded in
the insulating lid 57. The conductive elastic strips 71 are
shaped-from a sheet of conductive metal or alloy
through punching and bending, and are embedded in
the insulating lid 57 during the molding. The insulating
lid 57 is made of the hard synthetic resin.

[0052] Theinsulating lid 57 has a configuration corre-
sponding to the generally rectangular parallelepiped
space. Banks 63a are formed along the side lines of the
upper surface of the insulating lid 57, and have respec-
tive upper surfaces to be coplanar with the upper pe-
ripheral surface of the casing 13C. In other words, a de-
pression surface extends between the banks 63a. Sim-
ilarly, banks 63b are formed along the side lines of the
lower surface of the insulating lid 57, and a depression
surface extends between the banks 63b.

[0053] The insulating lid 57 has a short tail 64a and a
pair of lugs 64b. The lugs 64b projects from side surfac-
es, and the short tail 64a projects from the rear surface.
The lugs 64b are located closer to the reverse surface
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than the short tail 64a. The short tail 64a is like a short
column (see figure 14), and the lugs 64b have a semi-
column shape (see figure 11). The short tail 64a has a
diameter larger in value than the gap in the constricted
zone 68. However, the cylindrical zone 69 is wider in
diameter than the short tail 64a. Similarly, the lugs 64b
have a diameter larger in value than the gap in the con-
stricted zone 68, and the cylindrical zone 69 is larger in
diameter than the lugs 64b. When the connector unit 59
is put on the casing 13C, the short tail 64a and lugs 64b
are received in the funnel zones 67. Force is exerted on
the connector unit 59. Then, the short tail 64a and lugs
64b are pressed to the funnel zones 67, and the funnel
zones 67 are deformed so as to permit the short tail 64a
and lugs-64b to pass therethrough. As a result, the short
tail 64a and lugs 64b enter the cylindrical zones 69, and
the connector unit 59 is fixed to the casing 13C.
[0054] The conductive elastic strips 71 are broken
down into respective upper contact portions 72, respec-
tive lower contact portions 73 and respective boss por-
tions 74. The boss portions 74 are embedded in the in-
sulating lid 57. The upper contact portions 72 project
from the depression surface between the banks 63a,
and the lower contact portions 73 project from the de-
pression surface between the banks 63b. The upper
contact portions 72 have rounded ends 77, and point
contacts 76 are formed on the rounded ends 77. Simi-
larly, the lower contact portions 73 have rounded ends
77, and point contacts 76 are formed on the rounded
ends 77. Although the boss portions 74 are restricted by
the insulating lid 57, the upper end portions 72 are elas-
tically deformable as indicated by arrow R2, and the low-
er end portions 73 are also elastically deformable as in-
dicated by arrow R3. The point contacts 76 on the upper
contact portions 72 are to be brought into contact with
a conductive pattern of a circuit board P, and the point
contacts 76 on the lower contact portions 73 are to be
brought into contact with electrodes of the microphone
11.

[0055] The microphone 11 is similar to those housed
in the microphone holders 10, 10A and 10C, and the
sound sensitive surface and electrodes are labeled with
the same references.

[0056] The casing 13C and connector unit 59 are as-
sembled as follows. First, the casing 13C, connector unit
59 and the microphone 11 are prepared. The conductive
elastic strips 71 have been partially embedded in the
insulating lid 57 during the molding work.

[0057] Subsequently, the microphone 11 is aligned
with the intermediate zone 25C of the recess 12C, and
is inserted into the recess 12C. The microphone 11
passes the upper zone 19C and the upper part of the
intermediate zone 25C, and reaches the inner surface
defining the lower part of the intermediate zone 25C.
The microphone 11 is pushed into the lower part against
the resistance. The microphone 11 reaches the terrace
32, and is snugly received in the intermediate zone 25C.
[0058] Subsequently, the connector unit 59 is moved
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over the casing 13C, and the short tail 64a and lugs 64b
are aligned with the sockets 60, respectively. The con-
nector unit 59 is moved into the upper zone 19C of the
recess 12C. The short tail 64a and lugs 64b are received
by the funnel zones 67. The point contacts 76 on the
lower contact portions 73 are brought into contact with
the electrodes 16 of the microphone 11. The connector
unit 59 is pressed to the casing 13C. Then, the constrict-
ed zones 68 are resiliently expanded so that the short
tail 64a and lugs 64b enter the cylindrical zones 69, re-
spectively. The lower contact portions 73 are elastically
deformed, and press the point contacts 76 to the elec-
trodes 16. Since the constricted zones 68 have the gap
smaller in value than the diameters of the short tail/ lugs
64a/ 64b, the connector unit 59 is hardly separated from
the casing 13C.

[0059] In the assembling work on the microphone
holder 10C and the casing of a communication device,
the extension tube 63 is brought into abutment with the
perforated portion of the casing, and the upper contact
portions 72 and the circuit board P are pressed to one
another. The upper contact portions 72 are elastically
deformed so that the point contacts 76 are always
pressed to the conductive pattern of the circuit board P.
Thus, the assembling work is quite simple rather than
that of the prior art.

[0060] The microphone holder 10C achieves all the
advantages of the microphone holders 10/ 10A/ 10B.
The extension tube 63 enhances the design flexibility,
because the microphone holder 10C is locatable at any
space inside the casing regardless of the perforated por-
tion.

[0061] As will be appreciated from the foregoing de-
scription, the conductive strips 7a/ 22a/ 71 are partially
embedded in the insulating lids 7b/ 23/ 57 during the
formation of the insulating lids 7b/ 23/ 57, and any man-
ual assembling work is not required for the connector
units 7/ 23/59. The manufacturer speeds up the assem-
bling work, and the production cost is reduced.

[0062] Another advantage of the microphone holders
5/ 10/ 10A/ 10B/ 10C is that the manufacturer introduces
an automatic assembling system into the factory for the
microphone holders 5/ 10/ 10A/ 10B/ 10C. This is be-
cause of the fact that the microphone 11 and the con-
nector unit 7/ 23/ 59 are sequentially inserted into the
casing in a predetermined direction, i.e., the up-and-
down direction. The automatic assembling system min-
imizes the manual work so that the production cost is
further reduced.

[0063] Yet another advantage unique to the micro-
phone holders 10B/ 10C is the design flexibility. The lo-
cation of the microphone holder 10B/ 10C is not restrict-
ed by the perforated portion of the casing. The packag-
ing designer locates the microphone holder 10B/ 10C at
a space selected from several candidates. This means
that the designer freely layouts the electric components
of the communication device.

[0064] Although particular embodiments of the
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presentinvention have been shown and described, it will
be apparent to those skilled in the art that various chang-
es and modifications may be made without departing
from the spirit and scope of the present invention.
[0065] The intermediate zone 25 of the generally cy-
lindrical recess 12 may be slightly tapered upwardly. In
this instance, the tapered inner surface offers resist-
ance, which is gradually increased, against the insertion
of the microphone 11, and makes the microphone 11
aligned with the cylindrical recess.

[0066] The microphone may have any contour differ-
ent from the disc. A microphone may have a rectangular
parallelepiped contour. In this instance, the intermediate
zone 25 is a corresponding rectangular parallelepiped
space.

[0067] More than two sound holes may be formed in
a casing. In this instance, the unused sound holes are
plugged as similar to the sound hole 50 or 51. A casing
has two sound holes formed in both side walls 20 and
one sound hole formed in the bottom hole 21, by way of
example.

[0068] The conductive elastic strips may be shaped
differently from those of the above-described embodi-
ments. The conductive elastic strips are expected to of-
fer current paths to the electric power and signal. In oth-
er words, the conductive elastic strips are designed
such that the circuit board is electrically connected to
the microphone through the conductive elastic strips.
Another connector unit may have conductive elastic
strips which extend through cutouts of the casing toward
the circuit board. Yet another connector unit 22D of a
microphone holder 10D include conductive elastic strips
22d (see figure 16), the upper contact portions of which
have vertical portions 37 and inclined portions 79. If the
circuit board P is located over the microphone holder
10D, the conductive elastic strips 22d is differently
formed depending upon the location of the circuit board
P. Thus, the conductive elastic strips are freely designed
for the circuit board P. The microphone holder with the
flexibly designed conductive elastic strips enhances the
design flexibility for the communication device.

[0069] Rigid conductive bumps may be used in the
connector units. In this instance, the microphone holder
or circuit board may be urged toward the other. Moreo-
ver, insulating resilient strips may be used in the con-
nector units. In this instance, a conductive path is printed
on the insulating resilient strips.

[0070] An insulating lid may have a contact surface
held in contact with the upper surface of the casing. In
other words, only the microphone is received in the re-
cess, and the recess is closed with the insulating lip with-
out inserting it into the recess.

[0071] More than two conductive elastic strips may be
embedded in the insulating lid.

[0072] The microphone holder according to the
present invention may be incorporated in another sort
of electronic device such as, for example, personal com-
puter systems, tape recorders and domestic electric
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goods.

[0073] The pawls 27 may be formed in the peripheral
portions of said insulating lid. In this instance, sockets
are formed in the casing, and the pawls are snugly re-
ceived in the sockets so that the connector unit is se-
cured to the casing.

[0074] The conductive elastic strips, rigid conductive
strips and insulating resilient strips with conductive
paths serve as connecting members.

Claims

1. A microphone holder (5; 10; 10A; 10B; 10C; 10D)
for holding a microphone (8; 11), comprising:

acasing (6; 13; 13A; 13B; 13C) having arecess
(6a; 12; 12C) for receiving said microphone and
a sound hole (6¢€; 28; 48; 50; 58a) for propagat-
ing a sound wave to a sound sensitive surface
(15) of said microphone; and

aconnector unit (7; 22; 59; 22D) secured to said
casing, and including connecting members (7a;
22a; 71; 22d) having contact portions (7d; 35;
73) held in contact with electrodes (16) of said
microphone and other contact portions (7c; 37;
72) held in contact with conductive paths out-
side of said microphone holder,

characterized in that

said connector unit further includes an insulating lid
(7b; 23; 57) with which said recess is closed,

and in that

said connecting members (7a; 22a; 71; 22d) are
partially embedded in said insulating lid (7b; 23; 57)
except said contact portions (7d; 35; 73) and said
other contact portions.

2. The microphone holder as set forth in claim 1, in
which said insulating lid (7b; 23; 57) is solid so that
said connecting members (7a; 22a; 71; 22d) are
covered with said insulating lid except for said con-
tact portions (7d; 35; 73) and said other contact por-
tions (7c; 37; 72).

3. The microphone holder as set forth in claim 1, in
which said insulating lid (23; 57) is solid so that said
connecting members (22a; 71; 22d) are covered
with said insulating lid (23; 57) except for said con-
tact portions and said other contact portions, and in
which said recess (12; 12C) has a zone (25; 25C)
where a part of said microphone is snugly received
so that said sound wave hardly reaches the sound
sensitive surface through between said part of said
microphone and an inner surface of said casing de-
fining said portion of said recess.

4. The microphone holder as set forth in claim 3, in
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which said recess (6a; 12; 12C) further has an up-
per zone (19; 19C) closer to an entrance of said re-
cess than a zone (25; 25C) where said microphone
is received, and said connector unit (7; 23; 59) is
received in said upper zone.

The microphone holder as set forth in claim 4, said
casing (13; 13A; 13B) being made of a certain sort
of material more deformable than another sort of
material used for said insulating lid, and in which
said casing (13; 13A; 13B) has pawls (27) projecting
inwardly from inner periphery of said casing defin-
ing said upper zone (19) of said recess and en-
gaged with an outer periphery of said insulating lid
(23) for pressing said connector unit (22) to said mi-
crophone (11).

The microphone holder as set forth in claim 4, in
which said recess (6a; 12; 12C) further has a lower
zone (S) narrower in cross section than an interme-
diate zone (25; 25C) where said microphone (8; 11)
is snugly received, and in which an outer periphery
of said sound sensitive surface (15) is held in con-
tact with a terrace (6b; 32) between said lower zone
(S) and said intermediate zone (25; 25C) so that
said sound hole (6e; 28; 48; 50; 58a) propagates
said sound wave to said lower zone (S).

The microphone holder as set forth in claim 4, in
which said insulating lid (57) has plural projections
(64a; 64b), and said casing (13C) is formed with plu-
ral sockets (60) for receiving said plural projections,
respectively.

The microphone holder as set forth in claim 7, in
which said casing (13C) is made of a certain sort of
material more deformable than another sort of ma-
terial used for said insulating lid (57), and each of
said plural sockets (60) has an entrance (65/ 67; 67)
wider than associated one of said plural projections
(64a; 64b), a resiliently deformable constricted por-
tion (68) contiguous to said entrance and narrower
than said associated one of said plural projections
and a wide portion (69) contiguous to said resiliently
deformable constricted portion and not narrower
than said associated one of said plural projections
(64a/ 64b) for holding said associated one of said
plural projections therein.

The microphone holder as set forth in claim 2, in
which said insulating lid (23) is formed with a hollow
space (44) open to said surface and said another
surface, and said other contact portions (35) are ex-
posed to said hollow space.

The microphone holder as set forth in claim 2, in
which said connecting members (22a; 71; 22d) are
elastically deformable.
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The microphone holder as set forth in claim 10, in
which said recess (12; 12C) has a zone (25; 25C)
for snugly receiving said microphone (11) and an
upper zone (19; 19C) for receiving said connector
unit (22; 59) in such a manner that the elasticity of
said connecting members (22a; 71; 22d) causes
said contact portions (35; 73) to be pressed to said
electrodes of said microphone.

The microphone holder as set forth in claim 11, in
which said casing (13; 13A; 13B) has pawls (27)
projecting into said upper zone and held in contact
with a periphery of said connector unit so that said
connecting members are elastically deformed onto
said electrodes.

The microphone holder as set forth in claim 11, in
which said insulating lid (57) has plural projections
(45a/ 45b) outwardly projecting from a periphery
thereof, and said casing is formed with plural sock-
ets (60) for receiving said plural projections, respec-
tively.

The microphone holder as set forth in claim 1, in
which said casing (13B) further has at least one an-
other sound hole (51) propagating said sound wave
to said sound sensitive surface (15), and one of said
sound hole (50) and said another sound hole (51)
is closed with a plug (52a/ 52b).

The microphone holder as set forth in claim 14, said
insulating lid (23) being solid so that said connecting
members (22a) are covered with said insulating lid
except for said contact portions (35) and said other
contact portions (37).

The microphone holder as set forth in claim 1, in
which said casing (13C) further has an extension
tube (63) formed with a sound passage (58b) con-
nected to said sound hole (58a).

The microphone holder as set forth in claim 16, said
insulating lid (57) being solid so that said connecting
members are covered with said insulating lid except
for said contact portions and said other contact por-
tions.

The microphone holder as set forth in claim 16, in
which said sound hole (58a) and said sound pas-
sage (58b) is enlarged in cross section toward a
leading end of said extension tube.
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