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. AN ELECTRICAL CONTACT FREE MICROPHONE ATTACEMENT
- FOR & FLIP-TYPE RADIO PHONE

Background of the Invention
1. Field of the.Inveﬂtion_ |
| The present invention relates to phones  and mpie
particularly, to a microphone_attachment for a fl;p-typé_
radio phone, which connects a nﬁcrbphone:in the flip
portion of the phone to the an audio circuit in.the.main-
set of the phone with no dir'ect'physicé'l .,elect;;ri_c_:al

contact.

2. Description of the Related Art _
In the present specification, a radio phome is

defined as including both a cellular phone set f£for~ =

. establishing communications with base stations and a

portable handset for estéblishing communications with an
ordinary telephone set fixedly connected with the phone

line.

The f£lip-type radio phone was-devgloped'in order to
reduce the size of the radio'phone,'-The-flip—type radio

phone includes a f£lip pqrtibn’Kthe "£lip") and a main’

set.;.The'flip_is attached to the.main set by a hinge

" mechanism and is either closed to or opened from the main:

set. - The .communication.~mode-:of the radio phone is
automatically set by opening the £lip. Ideally, sincé a

distance of at least about 14mh-is required from the

mouth of the user to the ear, if the microphone is
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mounted in- the £lip, the lenoth of the main set may be

- flip can compenSate for the’ ‘reduced: length of the’ main

" set. ‘However, in such a £lip- type ‘radio phone, if the

flip‘ie'fraotured or if the junction between the f£lip and

the main set, which-mechaniCally'donnects'the-microphone

and ‘the main set;mis~worn3out,'the-radioiphone_oannot

function properly.

Summary of the Invent;on
It is an object of the present invention to prov1de
a flip-type radio phone ‘which functlons properly even if
the junction between the zllp and the maln set is worm .
out.

Another object of the present inventicn is to

provide - a flip- tyoe radlo phone with a microphone

attachment for functionally connecting the microphone in

the flip to the audio circuit of the main set without

using direct physical electrical ‘contact.

aeccording to the present invention;_an eleotrical'

- contact free microphone attachment-iS'provided,'for.a

flip-type radio phone which has a flip, a microphone
mounted in said flip, a main _set, an audio circuit

installed ‘in the'main set, and a connecting device for

‘connecting the f£lip withthe main -set. . The inventive

mlcrophone attachment comprlses a transformer having a

primary coil, a secondary coil and a core. . The primary

-coili'is~farranged in ‘the £lip to. ‘connect - with the
hnucrophone The secondary coilfiS{arranged.in the main

‘set to connect Wlth the audio circuita-g'The core 'is

fixedly arranged - .an-- axial - hole- formed in the

'_eonnecting device._hThus,.a signal path is establlshed

- considerably reduced.: This_ 1s ‘because the length of thef.
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_;betwéen,thc microphone and the audio circuit with no
. direct physical electrical contact ;therebctwéen but-

- rather an electromagnetic;induction-(e.g.,_transformer)

coupled connection. . It is to be,understood'that;direct

DhYSical - electrical - contact refers to | electrical

. connectlon.between comnonents whereln electrlcal contacts

.ot; for 1nstance a. connector or sw1tch phy51cally touch

one another in order to conduct a 81gnal therebetween.

By employ;ng-transformer coupled electrical connection,
-the present invention does not requlre dlrect phy51cal

'electrlcal contacts.

~ These and other objects, featuréé and advantages of

the present invention will become apparent from the

- following - detailed'_ desc:iﬁtion - of illusttstive

embodiments thereof, which is'to_be read in connection
with.the accompanying drawings, where the same reference

numerals are used to represent the same functional

~elements.

Brief Descrlption of the Draw;ngs

FIG. 1 is a perspectlve view 1llustrat1ng a flip-

gtype radio phone with, a mlcrophone attachment according

to the present 1nventlon,

. FIG.. 2  is a circuit diagram illustrating a

microphone_attachment'according to_an_embodimént of the

present invention;

FIG. 3 is an exploded perspective view illustrating

a hinge.mechanism,f0r1CIOSing and opening the £lip of a

- £lip-type tadio.phone~accordinggto_an.embodiment of the

present. invention;
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FIG. 4 is a partial = Cross sectional view

e 11ustrat1n§ the £lip:- attached to the main Set_acco;dingqm,”;;f

“+o an embodiment of the pxesent 1nventlon, and

FIG. 5 is a partlal 'perspective view illuStratiug
the £lip being attached to the main set’ accordlng to an

embodiment. of the present invention..

Betailed_DeScriptiqn-oflPreferred Embodiments

.Referring to FIG. 1, 2 fiip_201 is connected with a
main set 203 by means of a connecting device 202. A
microphone 211 is mounted. in £lip 201 to preferably
prbvide'at least l4cm of distance between microphone 211
and a speaker 204 mounted in the main set 203 when ilip

201 is 1n an open pOSlthﬂ. o o ' 3 g n

'FIG.. 2 is circuit -.diagram jllustrating the
electrical connection of £lip 201 . to main set 203

atilizing a microphone attachment according to &

| preferred embodiment of the present invention. In oxrder
to operatively connect.'micrOphone 211 with an audio

. circuit of the main set 203 without using direct physieal"

'_eiectriCal contacts, a transformer is employed. The
primary coil 212 of the transformer is. connected to

“microphone 211 and the secondary coil 214° is connected to

an ampllflcatlon. circuit, as shown 4m. FIG. 2. The

. . amplification circuit - includes: . amplifier 216; a

.variable resistor 215" coupled between the :inverting and

non-inverting input. terminals - of £ - amplifier 216; a..

- resistor 217 having one ﬂend,?coupied to  the output:

terminal of amplifier 216;.a capacitor 219'having one end

e‘Coupled?tb-ground and itS'otherﬂend.cbupied to the other |

end of resistor 217; and a capacitor 220 having one end
coupled to the output‘of-amplifier.216gand;its other end



10

15

20

25

WO 98/54925 ' e o S PCT/KR97/60262 .

. for.,connecting' to a subsequent portion of the 'audio
circuit. Tﬁus,'thé'vqicé_signal.gengyat§§_iq;primary" o
coil 212 is induced *hrough*the magnetic-core 213'11“"~"-

- secondary ccil 214. The core 213 is made of ‘@ ferrlte.“"““”““

The. v01ce signal 1nduced in secondary coil 214 is

amplified by the ampllfler 216 applied to a transmltter_

portion of the andio circuit (not shown).

The microphone 211 and primary coil 212 are arranged .

in £lip 201 while se:oﬁdary coil 214 is'arranged in main

set 203. The core 213 may be arranged in the flip part
or the main set part of connectirg device 202.  Ih_the
present embodiment, it:isaatranged-iﬂ'thé méin set part.
In this way, the voice signal generated.by'microphohe 211

can be transmitted through the'transformér to the audio'
circuit of the main set without using: dlrect phy51ca1

electrical contact therebetween.-

. The arrangement of the microphone ‘attachment in
connecting device 202 is described with reference to
FIGs. 3 and 4. - Connecting dévice 202 for closing and

opening the flip of a flip-type radio phbne'includes two

hinge mechanisms 230, each symmetrically located at the

juncture between the £lip 201 and the main set 203,

_the right and left sides of the phone, respectively.

FIG. 3 is an exploded perspective view of a 51ngle hlnge

- mechanism 230 accordlng to a preferred embodlment .of the._
. present invention. Although one hinge mechanism is ‘shown

in FIG. 3, both hinge mechanisms are identical. Thus,

while the following description describes the arrangement.
of one hinge mechanism, it is to be understood that the
description. equally applietho the arrangement of both

hinge mechanisms. FIG. 4 is a partial cross sectional

- view illustrating the fiip: attached“ to the main set
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according to a preferred embodiment of the present.

- Each hiii_,d'e"'iz{eéh'éhisih‘.-za-o.in'c"lx'z'des 2 hinge housing 30

having a through hele'32, and a hihge.shaft 40 inserted

into hinge hou51ng 30. The hinge shaft'éo has a shank

engagement w;th a cam hinge 50.. The end.portlon of - shank

41 is projected through the outer end of through hole 32

of hinge housing 30. The cam hinge 50 has a depressed

_part - 51 and a prOJected. part 52 for engaging with
-progectlon 42 of hlnge shaft 40. A “hinge cover. 70 is

provided to cover hinge housrng 30. The hinge cover 70

WO 98/54025 - - T, e e e e - POT/KRS7/00262 - - ¢ . - .

41. _The hinge shaft’ 40 also has a- progectlon 42 for -

includes a hook 7l_lqcked in a fastening hole 31 formed.

~in hinge housing 30. A colil spring. 60 is disposed

between cam hinge 50 and hinge cover 70.

In order to mount core 213 of the transformer in

hinge mechanism 230, there are provided axial holes 4, S,

shaft 40, cam hinge 50 and hlnge cover 70. Axial hole 4,

710cated_1n hinge shaft 40, is. dlmen51oned to firmly le

- core 213. Aaxial holes 6'and-7,-1ocated in cam hlnge 50

and hinge cover 70, respectivel?; are dimensioned to

slide along core 213,

. - Attachment of fllp 201 to main set 203 accordlng to
a preferred embodiment of the, present invention is
described w1th.reference:tonFIG. 4 in a partial cross

sectional view, and to FIG. 5 in a partial perspective

shafts 40 have respectlve gulde grooves 8- formed along'

their perimeters to guldersecondaryecoll 214. Meanwhile,

' a-pair“ef'connecting parts 93-are'formed in the neck

' 7 formed respectlvely along the central axes.of hinge

“view. - The progected end portlons of shanks 41 of hlnge'
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'_portlon 91 of flip 201 where the flip is attached to the
-1mma1n set.; Each or_connectlag parts 93 has a receiving-
T hole to engage with and’ enclose the progected end portion

""of " the shank 41 on "the main set '203. The connecting

5 - hl}parts 923: have respectlve guide grooves ° formed along:

';thelr perimeters . to gulde prlmary c011 212 connected to -

*fnucrophone 21L. Hence, when mounting £flip 201 on main

.. get - 203, prlmary coil 212 'whlch is*-wound around
i”connectlng -part. 93 encloses secondary coil 214 which is

10 :iflwound around the . progected end portion of shank 41 of
"_:~h1nge shart 40. Thus, core 213 is coaxially arranged in

'the common center cf prlmary and secondary c01ls 212 and

'};214. While the prlmary and secondary coils are arranged

in both ‘ends of the connecting dev1ce in the present

15 c ‘embodiment, it should be noted that they may be arranged

' | in one end of the connectlng device to perform a similar

'rdesired.function.

_ _'When'opening.flip cover 201 to make a phone call,

| " the " curved surface between' depressea part Sl and

20 -1'd -:prOJected part 52 of cam . hlnge 50 cooperates slidingly
' . with prOJectlon 42 of. hlnge shaft 40, so that ‘cam hlnge -
50 rec1procates along core 213 until reaching the open

':flxed posltlon. In this pos1t10n, the projection 42

_ 'engages w1th depressed part 51 of cam hlnge 50 with the

25' - '-_help of the re51llent force of coil sprlng 60. - The
clos1ng of flip cover 201 ‘is performed 4in the like

'_manner.

The turns ratio of primary coil 212 to secondary

c01l 214 is made N:1. - The voice signal'generated by

30 S mlcrophone 211 - is transferred through the mutual
| electromagnetlc “inductance of prlmary and secondary coils

":212 and 214 to- ampllfler 216 to the 1nput terminal of the



- woosss HR ~© PCT/KR97/00262

audio C;ICUlt of the main set 403.. The variabie resistor

'”215 determlnes the ampllflcatlon factor of ampllfler 216. :

' Accordlngly, ‘the audlo 51gnal generated. by the:”

'mlcrophone 211 mounted in fllp 301 can be transferred to

5 - ;hthe audlo c1rcu1t in main sef 203 without using any
o 'famechanlcal contact between the microphone c1rcu1t and the
Thaudlo circuit. Advantageously, this allows the flip- type

'ﬂaradlo phone to function properly - even if the junctlon

:between flip 201 and ma;n.set 203 has been worn out.

10 '_'_{ eFuxthermore, since the main set'203 contains all the
eircuit parts except the hicrophone 211 and the primary

coil 212, the manufacturing process is-'simplified.
 Additiomnally, an impaired flip"ZOl may be umre'easily .

repaired. : - - ~.

15 : - Although illuStratiVe' embodiments of the present
I 1nvent10n ‘have. been described herein with reference to
the ‘accompanying drawings, it is to be understood that
 'the'”invention 'is hnot 1limited to those .precise
_ eembodlments,_ and that"“ various = other changes-'and'
26 : - modlflcatlons may be affected therein by one skilled in
the art without departlng from the scope or spirit of the

'.1nvent10n.
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What 1s Clazmed is:

-fﬂactachment for a flip-type radio phone having a flip, a
'”}microphone mounted in sa;d flip,-a“main'eetp an audio~
Eecircuit installed in said main set, “and.a connecting

-5  :_1n:dev1ce for. connectlng said flip with said main set, the
| lgimlcrophone attachment compr1s1ng a transformer hav1ng a
fprlmary-c01l a secondary coil and a core, whereln said

prlmary coil 1s arranged in. sald fllp to connect with
':-'_sald mlcrophone, said secondary coil lS arranged in sald_-
10. | .-:'-“maln set to <connect with said audio circuit, the
'rconnectlng device hav1ng an ax1al ‘hole formed thereln'

such that said core 1s flxedly arranged in saiag axlal.

"_hole, wherein a . 51gnal path is established between said
.mlcrophone and ‘said audio circuit with no direct phy51cal

15 : _electrlcal contact therebetween.

2. The microphone attachment of Claim 1, wherein
'sald connectlng device 1ncludes a. main set portiomn
- Zconnected to sald main set and a fllp portlon connected~

".5to sald flip.

20 -f_“’.¢frj'-:3. ~The microphone-attachment of Claim 2, wherein
'.said.a#ial hole for receiving said core is_formed in said

. main set portion of said connecting device. -

4. . The microphone'attachment of.Claim'z, wherein
~ said axial hole for receiving said core is formed in said

25 ””-f_.iliplportion_of said connecting device.

'.5.' The microphone attachment of Claim 1, wherein

'vsaid connectlng device connects said main set to Sald

.. flip at at least one phys;cal mechanlcal juncture._

o T : . £+ ¢ L M S ®

.i. An electrlcal .contact free  microphone . _
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6.  The microphone_attachmentjof Claim 5, wherein

‘said microphone attachment is arranged in at least one of- = .

“said ‘physical miechanical junctures.

7. An eiectrical-'contact free microphohe
attachment and connection dev1ce arrangement for a £lip-
type radic phone hav1ng a fllp, a mlcrophone mounted in .
said £lip, a wain set, an-audio circuit installed in said
main set, said connecting_device for~c0nnectihg said £lip

with ‘said main set, the microphone attachment and

connection device arrangement comprising:

a pair'of hinge housings each having through holes
formed thereln :

.a pair of hlnge shafts respectlvely 1nserted into

_ each of said hinge hou51ngs through one end of, the

through holes to prOJect an: end portlon of each of said
hinge shafts out of the other end of each of sald hinge
hou51ngs, ' '

- - a pair of cam hlnges to respectlvely engage with
Sald hinge shafts; U e

a pair of connectlng parts formed in said- fllp to

'respectlvely engage - w1th and enclose said progected end -

portlons of said hlnge shafts, _
a palr of hlnge covers to respectlvely cover each
hlnge hou51ng,. '

a pair of coil sprlngs respectively dlsposed.between

" each of said cam hinges: and said hinge covers;

- ‘said hinge shafts, said cam hihées:and’said-hinge
covers having.portions forming axial_holes-along the
central'axes'of'said;hinge shafts through said cam hinges
and said hinge covers; | -

and a transformer having a primary coil, a secondary

‘coil and a core, wherein said core is fixedly arranged in

said axial hole, said secondary coil is wound around said

* c L M 3 *
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© projected end portions of said hinge shafts containing
. said core to comnmect with said audio circuit, and said-
- ~primary coil is:wound around said comnnecting parts so as .

“to connect with said microphone; thereby establishing a

signal path between said miérophoné and said audio

'.c1rcu1t w1th no. dﬂrect phys1ca1 electrlcal contact

therebetween

8. The'midrophone-attachment of Claim 7, wherein

paid progected end portlons of said hinge shafts have'

guide grooves formed aTOng LhElr perlmaters to gulde said

secondary coil.

9. The wicrophone attachment of Claim 7, wherein

;said connecting parts_have.gnide grooves'formed-along

their périmeters to guide said primary coil.
10. The microphbnetattaéhment'of Claim 7, wherein
said axial holes formed in said hlnge' shafts are-

dlmen51oned to £irmly fix sa1d ‘corel

11. The mlcrophone attachment of Claim 10 ‘wherein

said axial holes: formed in sald cam.hlnges and said hlnge

_ covers-are dlmensloned to sllde along said core.

12. . An. electriéal contact free -microphone

attachment and connedtion device_arrangement for a £lip-

'type radio phone havi ng”a'flip[ a midrophone mounted in

sald fllp, a main set, an audio c1rcu1t lnstalled in sald

main set, said connectlng device for connecting said £lip

with said main set, the microphone attachment and.
connection device arrangement comprising:

a  hinge 'hcusing having a through hole formed

N O 1
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a hinge shaft inserted into said hinge housings

_throughfone_end of the through hoie to project an end-
~portion of said hnnge shaft out cf the other end of sazd

'hlnge housing;

a cam hinge to engage ‘with said hinge shaft-

a connectlng'part formed in said fllp to engage w1th
and enclose said pro;ected end portion of.sald-hlnge_
shaft; | _' |

a hlnge cover to respectlvely cover ‘said hlnge
hou31ng, ' ' ' |

a coil spring dlsposed between said cam hlnge and

~

said hinge cover; e
said hinge shaft, sald -cam hlnge and said hlnge
cover having portlons formlng axial holes along the

central axes of said hlnge shaft - through sald cam hinge

~and sald hlnge cover;

. and a transformer having a primary_coil, a secondary
coil and a core, wherein said core is fixedly arranged in

said axial hole, said secondary coil is wound around said

~ projected end portion-of_Said'hinge shaft containing said

core to connect with said audio circuit, and said primary
coil is wound around said connecting part so as to

connect with said microphone, thereby establishing a

‘signal path’ between said microphone and. said audio

circuit with no  direct physical electrical contact

" therebetween.
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