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1 RADI OTELEPHONE. HEADSET Field of the Invention 5 Thi s i nvRTnaP wfa:j
rel ates ‘generally to the field of radiotel ephones and nore particularly to
headsets for radiotel ephones. Background of the Invention 10

Busi nessnmen and secretaries, who use the tel ephone extensively, often need

to be able to take notes or performother functions with their hands while
carrying on a phone conversation. Having jo hold the tel ephone handset
constantly limts the ability of these uséers to work efficiently and | eads

to ear and armfatigue. Headsets for conventional 15 |andline tel ephones

have provided a solution for a nunber of users. However, with the advent of

cel lular or radiotel ephones nor RAPDIOTELEPAONE HEADSEIaL i on occur over
radi ot el ephones instead of conventional telephones. Since, radiotel ephones

do not function in the same manner as a 20 conventional tel ephone, a

conventi onal hwg&)r k wi t h a

5 " This invention relates generally to the field of radiotelephones and
more particularly to headsets for radiotelephones.

Background of the Invention

10 Businessmen and secretaries, who use the telephone extensively,
often need to be able to take notes or perform other functions with their
hands while carrying on a phone conversation. Having to hold the
telephone handset constantly limits the ability of these users to work
efficiently and leads to ear and arm fatigue. Headsets for cohventiqziéil Vet

15 landline felephones have provided a solution for a number of users! " ... o
However, with the advent of cellular or radidtelephones more and more ¢

“phone conversation occur over radiotelephones instead of conventional
telephones. |
~ Since, radiotelephones do not function in the same manner as a

20 conventional telephone, a conventional headset will not work with a
radiotelephoné. The need for a headset that works with a radiotelephone
is even greéter than for a conventional telephone, since the user is often
mobile when using his radiotelephone. Thus, there exists a need for a
headset that is compatible with radiotelephones.

25 Headsets in the past have been designed either for right handed or
left handed users. This results in increased production costs and extra
expense to accommodate both left and right handed users. As a result,
there exists a need for a headset that is compahble with both left and right
handed users.
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radi ot el ephone. The need for a headset that works with a radiotel ephone is
even greater than for a conventional tel ephone, since the user is often
nobi | e when using his radi otel ephone. Thus, there exists a need for a
headset that is conpatible with radiotel ephones. 25 Headsets in the
past have been designed either for right hapnded or |eft handed users. This
results in increased production costs and extra expense to accommobdate both
left and right handed users. As a result, there exists a need for a headset
that is conpat Bied : ot D _g;oht handed users. 30 -2- Brief
Description of the EXamnngs FIG. 1 is a perspective view of a

radi ot el ephone and an associ at ed headset;

FIG. 1 is a perspective view of a radiotelephone and an-associated
headset;
5 FIG. 2 is a side view of a user wearing the headset of FIG. 1;

FIG. 3 is a front view of a user wearing the headset of FIG. 1;

FIG. 4 is a circuit diagram of the headset and part of the
radiotelephone;

FIG.5is an alternatlve embodiment of the circuit dlagram of FIG. 4;

10 and
' FIG. 6 is a block diagram of the radiotelephone of FIG. 1.
iled Descriptio wi
15 FIG. 1 illustrates a headset 10 for use with a radiotelephone 12. The

‘headset 10 has a housing 13 connected by a pivot 14 to a boom 16. A

microphone 18 is contained at the end of the boom 16. A speaker 20 is

contained within the pivot 14. The headset 10 connects to the

radiotelephone 12 through a cord 22 having a connector 24 that mates
20 with a jack 26 in the radiotelephone 12.

FIGs. 2 and 3 show ‘the headset 10 in use. When a user rotates the
boom 16 from the stored position, on top of the user's head, to the active
position a switch 30 (see FIG. 4) closes. The closing of the switch 30 places
the radiotelephone 12 in the off-hook position, in which a telephone call

25 can be received. As can be seen from these drawing this allows a user to
carry on a phone conversation without using his hands.

- FIG. 4 shows a circuit diagram of the headset 10 and associated parts
of the radiotelephone 12. The jack 26 has three connections to three
conductors in the radiotelephone 12. A first conductor 32 connects the

30 speaker 20 to the audio output of the radiotelephone 12 and to a headset
detect circuit 33. An output 34 of the headset detect circuit 33 is true when
the headset 10 is connected to the jack 26. The headset detect circuit 33
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5 . "FIG 2 is a side view of a user wearing the headset of FIG 1;

FIG 3 is a front view of a user wearing the headset of FIG 1; FIG 4 is a
circuit diagramof the headset and part of the radiotel ephone; FIG 5 is an
alternative enbodinent of the circuit diagramof FIG 4; 10 and FIG 6 is a
bl ock di agram of the radiotel ephone of FIG3-. Detail ed Description of the
Drawi ngs 15 FIG 1 illustrates a headset 10 for use with a

radi ot el ephone 12. The headset 10 has a housing 13 connected by a pivot 14
to a boom 16. AensesreitherreevaBage or gurrent change wherethe headset 1849 gonsected

speaker 20 is %é);ﬁekg@??d#etgﬂé?}?? e pivot 14. The headset 10 connects to the

r adi ot el ephone 2 having a connector 24 that mates 20
with a jack 26 in tha seehdic@neiurenc3sis cdririéeted taitite fadibtelephendis gtownd,10

oo, e o St et e d Do AR Lo B A SHePORA e e "
The cl osi ngsof 3ph§ coihédBd I8 dHe &GRS of the microphone 18. A third connector 36 is
' connected to the audio input of the radiotelephone 12, an off-hook circuit
38 and the other end of the microphone 18.
The boom 16 can be rotated either clockwise or counter clockwise,
depending on whether the user is left handed or right handed. The switch

10 30 is a three position switch and closes whether the boom 16 is rotated
clockwise and counterclockwise. When the switch 30 closes, current flows
through a photodiode 40. The light from the photodiode 40 causes current
to flow through phototransistor 42 causing an off-hook line 44 to go low or

~ true.

15 FIG. 5 shows an alternative embodiment of the circuit in FIG 4, that
has a flash hook feature. The circuit differs from the circuit in FIG. 4 in
that it contains a capacitor 52 and a momentary switch 54. The
momentary switch 54 and the capacifor 52 are connected in parallel and
the combination is connected between the speaker 20 and ground. The

20 momentary switch 54 is biased to be normally closed and thus normally

‘behaves like the circuit shown in FIG. 4. When the momentary switch 54
is open the change in voltage or current is detected by the headset detect
circuit 33. A change in the voltage or current due to the momentary
switch 54 or removal of the headset 10, causes the output 34 to go false. A

25 microprocessor 60 (see FIG. 6) connected to the output 34 determines if the
false state is momentary or sustained. If momentary then the
microprocessor implements the flash hook features, like three way calls
and call transfer features. Otherwise the headset 10 is determined to have
been removed. ‘ :

30 A block diagram of the radiotelephone 12 is shown in FIG. 6. The
jack 26 contains the three conductors 32, 35, 36. The third conductor 36 is
connected to the off hook detection circuit 38, which is connected via
conductor 44 to the microprocessor 60. The microprocessor 60 controls the
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t he radiotel ephone 12 in the off-hook position, in which a tel ephone cal
25 can be received. As can be seen fromthese drawing this allows a user
to carry on a phone conversation wi thout using his hands. FIG 4 shows a
circuit diagramof the headset 10 and associ ated parts of the :
radi ot el ephone 12. The jack 26 has three cognections to three conductors in
t he radiotel ephone 12. A first conductor 32 connects the 30 speaker 20 to
t he audi o out put of the radiotel ephone 12 and to a headset detect circuit -

33. An output 3Jddiftelepbofiedds Spettfically, the mickopidcéssot 604s cbnnedtéd tha@adset
ci ther 8 ol | areYBparsl hd lselni e BRHOL FRHHAIARIG BWISHPS 64 J5i dcrRRT G
o e Sonone s A BSCPY SN pfSlige o Sl 0
ot her end of t heceivex éh are both connected to an antenna 74 through a duplexer 76. If
5 the radiotelephone operates in a Time Division Duplexing systém the
duplexer 76 can be eliminated. The transmitter 68 is connected to the
controllable switch 64 which either connects to the conductor 36 of the jack
26 or to a microphone 78 in the radiotelephone's handset. The receiver 70
is connected to a second controllable switch 66 that either connects to the
10 conductor 32 of the jack 26 or to a speaker 80 in the radiotelephone's
handset. When the micfoproc&ssor 60 receives a true signal from the
output 34 of the headset detect circuit 33, the switch 64 is connected to
conductor 36 and the second switch 66 is connected to the conductor 32. In
this way either the handset's microphone 78 and speaker 80 are enabled or
15  the headset speaker 20 and microphone 18 are enabled, but not both
- simultaneously. Further, an alert or ring signal is routed to the headset
speaker 20 when the output 34 of the headset detect circuit is true. When
the user has finished the phone call he simply flips the boom 16 up, so
that it is aligned with the housing 13. This sends an on-hook signal to the
20 microprocessor 60 which terminates the phone call. '
The radiotelephone 12 and the headset 10 free a user to receive
radiotelephone calls by just flipping the boom 16 down. This allows the
radiotelephone user to have hands free operation of the radiotelephone.
The three way switch 30 in the headset 10 allows headset to be used by
25 either right handed or left handed users. A further embodiment allows
- the user to have flash hook features while using the headset 10. The
present invention provides a headset designed for use with a
radiotelephone with the full range of features expected by today's
telephone users.



5 30 is connected to one end of the m crophone 18. A third connector 36 is
connected to the audio input of the radiotel ephone 12, an off-hook circuit.
38 and the other end of the mcrophone 18. The boom 16 can be rotated

ei ther clockw se or counter clockw se, depending on whether the user is

| eft handed or right handed. The switch 10-530 is a three position sw tch
and cl oses whether the boom 16 is rotated cl ockwi se and countercl ockw se.
When the switch 30 closes, current flows through a photodi ode 40. The |ight
from t he phot odi ode X0 tbese skilledrincthe ars it issobviousthat ma@tyommqmqnsm

i tornati ve enbRatiedt REF pierifor Mitfipedafipg rom the e dRRTE, °

feature. The ci iroentiot f Fer instarwe) theespeaken20 aonlch@lodahed atithe othenemda:fns
a capacitor 52 tar W fch 54 Th tary switch 54 t he
capan vor 52 ar BehAWEREAY Rirtesdl of ot piyor 4 RS oo ittt

bet ween t he speakdd wﬁ@v\gf&mﬁns'rhenaﬁn y B dbveds ViAlnghsuich inddifiedtish t O

be normally closed an us nornmal |y behaves |ike the circuit shown in FIG
4. \When the nonisr@ e part o the inventor's exclusive rights in this

invention. For a full understanding of the scope of the invention
reference should be made to the appended claims.



I's open the change in voltage or current is detected by the headset detect
circutt 33. A change in the voltage or current due to the nonentary swtch
54 or renoval of the headset 10, causes the output 34 to go false. A 25

m croprocessor ‘60 (see FIG 6) connected to the output 34 deternmines if the
false state is nmomentary or sustained. |f rgurentary then the nicroprocessor
I npl ements the flash hook features, |ike three ansfer
features. Qtherw se the headset 10 is deternined en removed. 30
A bl ock diagra he radi ot el ephone 12 is shown ‘m@_ﬁi’w Emack 26
contains the three conductors 32, .35, 36. The thir

connected to the off hook detectlon circuit 38, mhlch S connected Vi a
conductor 44 to the1m £NRRHSECHRAAseOWithd' fadioteleph féingontrol s the
-4- radiotel ephone 12. Specifically, the nlcroprocessor é% 'S connected to
a

5 . a housing having a first speaker, in communication with the
radiotelephone;

" aboom pivotally connected to said housing; and

10 . a switch having a pair of states, on-hook when the boom is ahgned
with the housing and off-hook when the boom is pivoted either clockwise
or counterclockwise.

2. The headset of claim 1, further including a cord with a connector
15 for connecting to the radiotelephone.
3. The headset of claim 1, wherein the boom contains a

microphone.
20 4. The headset of claim 1 further comprising:
a connector for attaching to a jack of the radiotelephone;

a cord, havmg a plurality of conductors, havmg a first end attached
25 to the connector;

the housing connected to a second end of the cord, and the first
speaker connected between a first conductor leading to the
radiotelephone's audio output and a second conductor leading to the:
30 radiotelephone's ground; and |



keyboard and display 62, a pair of controllable switches 64, 66, a
‘transmitter 68, a receiver 70 and an |ocal oscillator 72. The transmtter
68-and the receiver 70 are both connected to an antenna 74 through a

dupl exer 76. If 5 the radiotel ephone operates in jmmg”ﬂﬂmﬁu":ﬂmﬁpl exi ng
system the dupl exer 76 can be elimnated. -Zhe tran ected
to the controllable switch 64 which either connects to‘thé cbndlictor 36 of
the jack 26 or to a mcrophone-78 in the radiotel ephone's handset. The
receiver 70 is conr:é fvaxt donmc&dMendtafoﬂkdtdmmgvicbntalﬁﬁlgthatswutcher
connects to t onduc f the k 26 or n the

r adi ot el ephongﬁg %ﬁg‘ Fﬁ%’?%ﬁ?@& ‘ﬁ{é&,g‘@ﬁé“ggﬁéh% gnal
fromthe out p%d%’telﬁplidiié@@?&&@d, detect circuit 33 the switch 64 is

connected to conductor 36 and the second switch 66 is connected to the
conductor 32. In this way either the handset's m crophone 78 and speaker 80

are -enabl eg or 15 th@%cﬂ&i‘%ﬁhe&@ atb%eﬁﬂv 08t & m&%narlemﬁﬂgtu ed

but not both sinmnultane y. Fur ert r ring signal is routed
the headset spnmz@phqmemerdxstaéeodtq:ﬂh aom, said micrepbong electricaliy cui t o

true: Wien the uagkelst J itk Whao' the SA0GHE ehfl! of the sWibdH dnd at BSebdifd RAG™ 16

up, so
to a third conductor leading to the radiotelephone’s audio input and to an
off-hook detection circuit;

10 :

' the switch being open when the boom is aligned with the housing
and closed when the boom is pivoted either clockwise or
counterclockwise, wherein the microphone is in front of a user's mouth.

15 . 5. The headset of claim 4, wherein the off-hook detection circuit has

a true output when the switch is closed.

6. The headset of claim 4, further including a capacitor and a
momentary switch electrically connected in parallel, the inomentary
20 switch and the capacitor being connected between the first speaker and the
second conductor leading to ground, said momentary switch being
normally closed

7. The headset of claim 6, further inciuding a headset detect circuit
25 that detects when the momentary switch is open.

8. The headset of claim 1, the radiotelephone used in combination
with the headset comprising:

30 first and second controllable switches each having two ends for
electrical connection and two states;



that it is aligned with the housing 13. This sends an on-hook signal to the
20 m'croprocessor-60. which term nates the phone call. The radiotel ephone
12 and the headset 10 free a user to receive radiotel ephone calls by just
fl1ipping the boom Hmmﬂmumrm,ﬂmows t he radi ot el ephone user to have
hands free operati | ephone-8The three way switch 30 in the
headset 10 al |l ows headset' t & bé& uded by 25 either right handed or | ef t

handed users. A further enbodinent allows the user to have flash hook
features while usina jack foeaonnectiry toTthe heardsehandrhaying dirsty seconth and

headset design f.or use W|th r adi
features ex pgcttgb' g\eé oﬁ@%’?g nﬁeé’ﬁé% 1§ ‘f‘guﬁlﬁgs‘ghgkﬁﬁ géém
the art it is qladg Qﬂﬁ\é Mnﬂ%bhtfﬂthﬁlé %Witdhnthé:aécdmi Gmh?edtmr\tztmplademthon

WlthOUt departing fromthe spirit of th
P thg electrical groueld of the radlotelephone, and the third connection’ 1s

5 coupled with the second end of the first controllable switch;

- a transmitter coupled with the first end of the first controllable
switch;

10 a microphone also coupled with the second end of the first
controllable switch, wherein the first controllable switch couples the
transmitter to the microphone when in the first state and couples the
transmitter to the third connection when in the second state;

15 -a receiver coupled with the first end of the second controllable

- switch; -

a second speaker also coupled with the second end of the second
controllable switch, wherein the second controllable switch couples the
20 receiver to the second speaker when in the first state and couples the
receiver to the first connéction when in the second state;

a headset detect circuit, coupled with the jack, for detecting headset
connection and for generating a signal indicative of the connection;

‘a microprocessor responsive to the connection signal and for
controlling the first and second controllable switches, wherein the
niicroprocessor places the first and second controllable switches in the
second state when the connection signal is generated. |



i nvention. For instance, the speaker' 20 could be |l ocated at the other end
‘of the housing 13 instead of Tn thepivot 14. O the nonentary switch 54 5

coul d be. any switch bi ased closed. Any such nodification
is considered to be”mm, "i ﬁ{’ﬂ ntor's exclusive rights in this
invention. For a fultk ucn ers ng of thegcope of the invention reference
shoul d be made to the appended cl al m; -6- Clains 1. A headset for use
with a radiotel ephone, conprising a housing having a first

speaker, in conmuni QatThmhmdsettdfe:lamﬂBché aqdmtdephom)uaecbmnombmanon
connected to sai n .2 SW t Vi al.r_of sta
o hook when © Rt 08 Peadiat TR, comprisiBerait off hoSh oG eRoR Fuieudt, ohp
boom i s pivot eqvith thejack| é6Kgéridrating an off hook signal, wherein the -
microprocessor is further responsive to the off hook signal.




or counterclockwi se. 2. The headset. of clai'm1, further including a cord
Mith a connector 15 for connecting to the radiotel ephone. 3. The headset
of claim 1, wherein the boomcontains a mncraophone. 20 4. The headset
of claim1 further conprising: a connectoff3for attaching to a jack of the
radi ot el ephone; a cord, having a plurality of conductors, having a first
end attached 25 to the connector; the housing connected to a second end of
the cord, and the first speaker connected between a first conductor |eading
to the radiotel ephone's audi o output and a secopg=aductor |eading to the
30 radi ot el ephone''s ground; and -7 - I\\\




a pivot connected to an end of the housing containing the switch, the
swtch connected at a first end to the second conductor |eading to the

radi ot el ephone' s ground; 5 - the boom connected to the pivot at a
proxi mal end and having a m crophone at aZfstal end of the boom said

m crophone el ectrically connected at first end to the second end of.the
swi:'tch and at a second end to a third nductor | eading to the

r adi ot el ephone' s audi o1_0_npta‘["aTn¢l' fo~an "¢fT “hook €T ectl circuit; 10 the
swi tch bei ng open when the booMdfs aligged with thg housi ng and cl osed when
the boomis pivoted either ;cl ockW ount ercl ockwi s¢, wherein the

m crophone is in front of user'ls nout Sy4 The headset of claim
4, wherein the off-hook detectf ou{put when the swtch
is closed. 6. The headset qf cf aijnggt, of itor and a
nmonmentary switch electrically gongngctée rallel, the nonentary 20
switch and the capacitor beging en the fi jst speaker and the

_____ T
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second conductor |eading to ground, said nonentary switch being normally
closed. 7. The headset of claim6, further including a headset detect,
circuit 25 that detects when the nonentary switch is open. 8. The headset
of claim1, the radiotel ephone used in conbiggion with the headset
conprising: 30 first -and second controll able sw tches each having two
ends for electrical connection and two states; - 8 - ajack for
connecting to the headset and having first, second, and third connections,
wherein the first connection is coupled with the second end of the second
controllable switch, the second connection coupled with the electrical
ground of the radiotel ephone, .and the third connection is 5 coupled with
the second end of the first controllable switch;
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atransmmitter coupled with the first end of the first controllable swtch;
10 ; a m crophone al so coupled with the.;:,.sﬁecond end of the first
control |l able switch, wherein the first cont lLahle itch couples the
transmtter to the mcrophone when | B fdenEET sirsBEENe [and coupl es the
transmtter to the third connecti on V\Hen HE’PLIAHEDSGCOH(P state; 15 Coa
receiver coupled with the first endiet—the—seeora——controllable switch; a
second speaker also coupled with the second end of the secornd control | abl e

switch, wherein the second cont rRADIOEELERHONEBEARSEThe 20 receiver to
t he second speaker when in the first state and-couples—the—+eceiver to the

first connection when in the second state; a headset det ect circuit,

coupled with the jack, for detecting headset con cQjeneratl ng -
a signal indi cat he con ection; 25 a mcro nS|ve to

t he connecti on S¥gHs eAISCOSIEE o | i ng the fir ontrollable
sw t ches, \Mprel n the

A headset (10) for a radiotelephone (12) has a boom (16) that pivots
about a housing (13). The headset (10) has a speaker (20) and a
~ microphone (18). A headset detect circuit (33) determines when the
headset connector (24) has been plugged into the radiotelephone's jack (26)

10  and signals the microprocessor (60). The microprocessor (60) then
connects the transmitter (68) and the receiver (70) to the headset's
microphone (18) and speaker (20). To answer a call the user rotates the
boom (16), either clockwise or counter clockwise, which closes a three
position switch (30) and sends an off-hook signal (44) to a microprocessor

15 (60). To end a call the user rotates the boom (16) up so it is parallel with

~ the housing (13)



'_m cropromsor places the first and second control I abl e sw tches in the
second state when the connection Signal is generated. 3] T

‘headset of claim8, the radiotel ephone used in conbi nat &F%ﬁ%“@wmm

further conprising an off hook detection circuit,

1
coupl pd. wi Zhgty ”g?
for generating an off hook signal, whereigg-.the mcropro oS ﬁjr ef-- ||

responsive to the off hook signal. 5

10

15

RADIOTELEPHONE HEADSET

Abstract of the Disclosure

A headset (10) for a radiotelephone (12) has a boom (16) that pivets
about a housing (13). The headset (10) has a speaker (20) and a
microphone (18). A headset detect circuit (33) determines when the
headset connector (24) has been plugged into the radiotelephone’s jack (26)
and signals the microprocessor (60). The microprocessor (60) then
connects the transmitter (68) and the receiver (70) to the headset's
microphone (18) and speaker (20). To answer a call the user rotates the
boom (16), either clockwise or counter clockwise, which closes a three
position switch (30) and sends an off-hook signal (44) to a microprocessor
(60). To end a call the user rotates the boom (16) up so it is parallel with
the housing (13) |

Figure 6



