2144945 | MPROVEMENTS | N OR RELATI NG TO TELEPHONE SETS This invention’
rel-ates to tel ephone sets. 5 The invention wll az‘ﬂiﬁ Lbed in
terms of a switch-hookl ess tel ephone set which has neiz @5
~‘cradl e nor any switch hook actuated by the presence or absence of the-
wei ght of a handset on the cradle. JRhe-invention is al so, however,

appl i cabl Ko t el ephone sets having such a base, cradle and sw tch hook. -
Conventi o é\ t el ephone sets include as part of their equipnent a ringer *-
devi ce or I nger" which is separate fromthe other conponents of the set.

The ringer is, togghbﬂqugﬂ}g ﬂ&mchmer@ud irogmspmuzu'szg mounted on the
base of the se I nes en the set is

"on- hook" (i TMStmenhmséqTatss rtosteleghone Fﬁ%s ‘cradle) so 15 that the .
swi t ch hook mhgcmge{@, Wi barmei-iﬁeﬂom ttieems iofies. sw1‘lz“&fe|hod<'lreissgi ng signal
IS receiye romt | A [ hereto to
supply t:§ f °P?nsgeg "’iﬁﬂ ﬁazscpg{{pgf \Mﬂa? EH&H ﬁ& 56?&839% e ringer
into souhdok dcduatedeby ithg nriesencs meé"%ﬁfcmebw ﬂ"'ﬁa?f Reh¥1dsehen 5 pei ng
called. %Ha crad]e. ThRe 'inVef1 oh Sis H‘Pwvﬁbwevéﬁ | 4ppi b1 @xyeestephone t el ephone
set. Accordin h%ﬁ war | oui é)rog ?{ﬁl %Seg Qﬁ]de to elimnate the ringer
by usi ng S&EHhANT NG SHER feRAS&f CF ISB" Wmits regular function

duri g voice mdmtipnahttebmhohetée@ssﬁtc'lam asaparg, of ghpiv\equipment 2 i ngi ng

Zg;p& \gh% éﬂe 4 ffcr?'t 35"2‘%&&%‘5 p ngfso gé’ra‘%EeﬂFbﬁr #d Q'ﬂherﬂ&Hﬁpon%ﬁts for

n . t he usual
base, cr &f the §ﬂF{ cﬂhﬁdang%rndsm’mgmemui Wﬁﬂﬁﬁge‘§W§59Fde8¥'§‘i5’qFﬁat , while
the tel embaﬁrféd on m baxakof ther satiand couphel to rehen télephene i hesowherce

et angondhe seioRyon-hidiS ey Phed RRLUEE, fo, rbSBlnd iR HE Craltfef s B0
shoull8 hd:hdttthe Hektibchockodtsconmestscthe handsebcfromathenligessep¥hedsat he cradl e

to put thg Eﬁr}g naqnibg‘akemﬂdfr‘dnpme Rehtradi GEFicRUNENe Fimgert he central
office wl P e verte

h whi ch
may danagfér?%@seﬁﬁsmdtm" E‘italt‘e’ SHP”? Sref:é’s %C%ﬁﬁr' aﬁf@‘*&%’f"“ﬂé’%&é’gne °

prot ect i waieievisceonvertéd 39 thesetmger {nte pourdetanesoalertinqdbeof the handset

in the Crt%qkfho\megﬂ%rﬁer that he or she is béing called.
- 20 The ringer is, however, an item of expense in a telephone set.

Accordingly, various proposals have been made to eliminate the ringer
by using another component of the set to pérform its regular function
during voice mode operation of the set and, also, to provide the
ringing sound when the set is in its ringing mode of operation. Thus,
25 for example, U.S. Patent 4,251,694 discloses a telephone set having
the usual base, cradle, switch hook and handset but which is arranged
so that, while the telephone is “on-hook", a ringing signal from the
central office actuates the handset receiver to produce a ringing
sound. In such an arrangement, however, the danger arises that, if a
30 telephone user should hold the handset to his/her ear and then
manually depress the cradle to put the set in "on-hook" condition, a
ringing'signal from the central office will be converted by the
handset receiver into a ringing tone which may damage the ear of the
user. To forestall this the set includes a protective device which
35 senses the presence or absence of the handset in the cradle whether it
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by the. handset receiver only when such device senses that the hand S
indeed in its cradle. Wiile this set represents a significant adva I n
the art, it°5 has t he di sadvantage that it requires the nentioned
protective device which is an item of expehé%‘ Mor eover, the arrangenent is

not adapted for 145depressed uirt iit, hamkWiich bemHRECthe Shigind\tone dionte tyrotiived

R T L e A TR LR A e T
swi tch means havisngndeefdl imtitpmd‘m for connecting the transducer to the
ringing network, they 56@& P@dbﬁeeﬁﬁsa%wﬁctaﬁttafaoe% @ 9Rahe dFQmi¢ he

ringing oscillator to prOV| | e, tone si ’H‘_g ving a,second
posi tion for Scoriscthegisadvantagesthatit reayires, thecmentdooed protective dawice
thereto 15  voiwhdchels cnelrtmtofvexpasngeal Morebver; rthendrirangemeht isonotoadapted

descri bed by way,of h acconpanyi ng draw ngs, in
which: FIG 1 i sfog' "fégﬁg ?Pﬂ'{p.géﬁ%g%e%g%é!@gé r%r *of a sw tch-hookl ess

t el ephone set enbodyAasgrding tonthhs iiovention @delephone setdncludes a wingdngit i c
di agram of the CﬁeftﬁHH(t hYviig & hanbide oicﬁ%torRei Vo & hetRvK!, Oa ekei ver, to1E

f 10 d t Kl t el t
houst ng 110 RagRewes Erghsdicar, w45, TRans 1D PR Rl f ) L
convent i onal teImhecHngZﬂle tednsducer td theusiaging Inetworklcthet transdwgrobeimgs
of \the set exce%sh&’ﬁsiwetas%dnegé?ﬁaqalﬁ-oﬁinﬁhe tr?@ngaos@?fiﬂt%dfqg ine (FI G

2) at the end of n-i nt ephone
wal | Jack 14 (Flaudible tene sigrals, sand l_wr ﬂarwgﬁondepeﬁﬁmg@ fior copnecti @9|€9e2)

to a central offtﬁﬁsmy ﬁdﬂw)\micé m@twmdt@m‘sm@umpawsed conponents is
t he bu!# d| al ngnpir% f gving resi liently biased buttons 17
pI’OJ ecting th‘@ Fﬁp"egrfﬁee f ud %'6 81 fromits inside t hrough apertures
18 in the housi ng t oThehénventiordei bl nowcbeh desoribed by aeayt of lexampilreuwithy
ISR of A S} e ety th PRNGRL ua) Noused corborents
FIG. 1 1s an {sometric view of the ext rior of a switch-hookless
telephone set embodying the invention; and
20 FIG. 2 is a schematic diagram of the circuitry of the FIG. 1
set. '

Referring now to FIG. 1, the reference numeral 10 designates a .
switch-hookless telephone set comprising a housing 11 which is similar
in form to the housing of the handset of a conventional telephone.
Element 11 houses all of the other components of the set except for
the set's cord 12 and, also, a modular plug 13 (FI1G. 2) at the end of
the cord and adapted by insertion into a modular telephone wall jack
14 (FI1G. 2) to connect set 10 through telephone lines 15 (FIG.2) to a
central office (not shown). Included among such housed 'components is
30  the bulk of a dial assembly 16 having resiliently biased buttons 17

projecting at the top side of housing 11 from its inside through

apér_tures 18 in the housing to the outside of the housing so as to be

manually depressible from the housing's exterior. Anaother of such

housed components is the bulk of a switch 20 having exposed on the top
35 housing 11 an actuating button 21 movable by finger pressure and by

-2- is depressed or not, and which permts the ringing tone to be @ced



housing 11 an actuating button 21 novabl e by flnger'pressure and by

b9 for conveni ence as,-respectively, the ' 'OFF"  and ! "ON'- positions.
. When svmtch 2Q kRas been switched to ei t her of i1ts two
rrentloned positions, it remains stably in that 5 sition to which it has

" been nmSAap-action;batween fiest an |meydt%tcméﬂmf herdnatiers 25 and 30
(FIG Zaférrddtadfor &mmimehes\.slraspﬁmévy. itH@{"0FPN canan®o"ef t - hand engdsx

t ft by
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VOi ce- r@ﬁﬁ@@m&aimeosl@&ﬂr@sZm&SsS&rﬂSfomﬁ W [the SButtom of thensducer 30

0S5 =S B e oGS T, Wt o

Voi ce- gpReskss: atBoth trapsdicerpuane prefergbly ofi ths m'rmgpe Qﬁetabsan of the
set, |gnuGedl PIeéMt no. sa43667. o/

The type of magnetic transducer used, however, is not critical.

Accordingly, transducers 25 and 30 may be of the "V" type disclosed in
18 Uu.S. patent no. 4425482.

Alternatively, they may be of the type disclosed in U.S. Patent

2,506,624. Transducer 25 is used exclusively as an electroacoustic

transducer for converting electrical voice-representative signals

20
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electroéédusiic transducer to convert an electrical tone signal into a
rlnglng ‘'sound. Such dual functioning of transducer 30 will be |ater ~
expl'ai ned"in rmore ‘detail . ‘Transducer 25 has an inpedance of 10 about 3 ??3&
ohnms whereas transducer 30 has (for reasonsd a& ar expl ai ned) a
substantially hig edance, about 3000 ohns. Procee now
FIG 27 the cord éh??cimh trﬁ!ﬁh¢ﬁﬁﬁﬁeé 'IQ%E%VS{'dHHe ngﬁieﬂ are
15 re‘f%rrled tohhediﬁd:e iodecopdwtwac ot thepaeands ahng" | eads, )
respectively. That_disti ni n s ecause
d.c. voltages supﬁﬁ?‘é@t ?ﬂ% c%ﬂ?'?%“%ﬁ gg?&@ghﬁegmﬁg EB? 10 may
appear across Ieadbe&ﬁxhndl3Gbﬂceﬁrepthlenﬂétbuhaliqyali]huteaduﬁings

connected to i%“t%égfﬂdfﬂgsgé wﬁa‘;£35 ?s‘\“sLal"hﬁe ‘t,| on 34 of

switch 20 to be alin utton 21
al so coupl ed by gﬁbﬂ°$¥%ﬁ%@%’¥8‘aﬁ2§“§ venE EBVEQPE‘EEn!ﬁc?lsstﬁigpbsed in

a second switch swﬁemwﬂanfmutsh:fﬂgiw #60nacCct $96h dualcl udes | eft

d ht - hand f h
el tdas 1 ot andtPREELonEr oF Eemtaducne ot wlll Seclaber SEplathed,; g
lead 32 30 is cxtnmnned detai}uncrransdaceﬂuﬂﬁthaa ¥ impedaneetefl via a
0 . o ookl "G AnREbLe’ 308 Sfids WheReRh ke dRshlicef  36°nh8 RO Falhofly

hybri d |ntegrate clrrcul

Iea&kgl to fixed k!hﬁéc@biaikﬁﬂbr%vﬂ%b’ﬁahéiﬁthphiﬁthr1!P€daneevent
flowrg fromjuncéj@n, 48pbatP30086onmsicuit 47 includes a rectifier bridge

Proceeding now to FIG. 2, the cord 12 for
. the get 10 includes two leads 31 and 32 which are
15 referred to herein for convenience as "tip" and
" "ring” leads, respectively. That distinction is,
however, somewvhat neaningless because d.c. voltages
supplied from the central office via lines 15 to set
10 may appear across leads 31 and 32 with either
20 polarity. : _

Tip lead 31 is connected to a movable
contact 33 disposed in a first switch section 34 of
switch 20 to be mechanically coupled by a linkage 35

W to switch button 21 also coupled by such linkage to a
25 second movable contact 36 disposed in a second switch
section 37 of switch 20. Switch section 34 includes
left and tight4hand fixed switch contacts 38a, 38b,
while switch section 37 includes left and right-hand
fixed switch contacts 3%a and 39b. The ring lead 32
30 is connected to a junction 40. .

Junction 40 is connected via a d.c. blocking
capacitor 45 and a resistor 46 in series to pin 16 of
a hybriad integ:ated circuit 47

and of which pin 15 is
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42 for rectifying such current and also, a ringing 5 oscillator circuit 43

adag when energized by rectified current fromsuch bridge.to generate
betfv plns 14 and 8 of circuit 47 an electrical tonme signal, which is
il ed by a capacitor 48 connecte8 between pin 14 and ground. ‘Such tone

s GhitabEefrB, 4a AT LB £LARA RRENEE, Toa. B BRANIARC,, 0 PYu1 ity

circuia retucncpaghi for a.csesicursentoflowiag tanladmgﬁ&dpnand n?V?ELeI*fnm
Si

cont acko o PHA"180981 BEuT "9 UndTugd8 h EREelEabEdbRfable0 O g

curre one termnal of transducer and such circuit

neans 4&rfaEr seckifying such,gusrent, apds, Adsey FIGWnsﬂﬂiuch current
betyvee@séhnatbercaeeﬂuahzoidhpeaaduaeh sAe2gdzednby The nentioned 20

ring osci wn, t ype whi generates a tone
havi ngf &€ g??&ﬂGaFPéfFX‘ﬁ ?ﬁ°ﬁ€d‘\§§nb§l§gﬁﬁhtf’hgfnﬁ‘§%§ducer 30 responds to
such sbetwéenopinsdldcandr Bngifngizoudt . 47 an electzticead of a warble having

a centggag ?§§giy'ﬂg%ﬁgqhngqéhxfghgb%3 gng tQ% shown resistor 52

connec haV|ng a "warbling"
var.a1¢@nneqtede9s§nsyndeﬁar#ﬁneodbgrpnadpesSysan&onen the shown circuit

PAG SFAGREIC1S BRPLLER HEU khRORING! bBBINIATOE Ry 10 O circuit 47. The

cholice o rin OSCI g r -used is.not critical.
&

AccordFﬁ@P?d“?ﬂE SQS Ylﬁéﬁcp Gt F@F wh; eeaﬂﬁeFtﬂgﬁﬁghbSC|llator in

g! rC:JI 6séhntobeahapltammetxhew ecubbpeeiltmﬂg:e amkarr.l ngi ng oscil | at 6L/
I SCI OS

o C LR hfcus s, HRaRA SERBANARACR sontasok. 49, FIRW cdntabe®>t -6 Wile

3%9a, and movable contact 36 (when engaging. contact
- 15 39a) for providing flow of the signal current between

one terminal of transducer 30 and pin 14, and such
circuit means further comprises a lead 51 for |
providing’ flow . of such current between the other
terminal of transducer 30 and pin 8. The mentioned

20 ring oscillator 43 may be of a well known type which
generates a tone having a slow variation in frequency
such that trannducet 30 responds to such signal to
produce a ringing which is in the natn:é of a warble"
having a centre frequency deternined_by the value of

25 the shown resistor 52 connecteﬂ'betwéen pins S and 6
of circuit 47, and having a “"warbling” variation in
frequency determined by the resistance in the shown
.circuit path 53 (here a short czrcuit) connecting
pins 2 and 16 of circuit 47. The choxce of the type

30 of ringing oscillator used is not critical.
Accordingly, the described zectifiet btidge_and
ringing oscillator in circ&it_‘? may be replaced by
the rectifier bridge and ringing oscillator disclosed
in the aforementioned .U. S. Patent 4,251,694.
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referred to,as a "ringing sound," the use of that tern herein I S not

meant t-o irrply that the sound be |ike the ringing of an alarmbell or gong.
5 ‘Rather, it i.s-intended that the term"ringing sound" as used her g
include in:its meaning a warble or any other _sound which will aler
of the described.tel ephone set that such usef Ts bei ng called. The

Itnt e?@t ed ci trC;JuPiﬂ he @dw:o ueélammﬁtium eattﬁctxw?sﬁmt n .
oget he&r constitute a ri ng .ne co e w switc SO
cooperabl e with Ef 4]&? %3 {'@ﬁéqvﬂ)‘? 0 of " vﬁﬂ%ﬂ'%t& Z&%ﬁe as -
foll ows. The rrentane&qmml on 4(1 aot medant) torimply JﬂnﬂBlﬂw asamdect ed
to, respectively i ectifier
bridge 61 wt hi nbﬁo e neﬁqv%or kq&}‘{%m d ﬂpéﬂ‘ con% * di odes

62a- 62d ar ran§edRashexowd & dﬁli@t@d@rﬂm che derm ‘ninyinmmpuudm

out put  terminal s ,g3g s h@ﬁﬂf e Ry %n 6£'ti %é’amti"ma cf '
transistor circuit 65 conpr; gg res] Stors Lonnecteq in sel |es to

forma vol tage dP¥h&&Er 80 lbé‘!ﬂe’en"t%’r'f'n%é!%‘%iﬁf the, descrihed ¢
having its anodeteléphone detl that em&mabsﬁeawmuw cxlledle end

connected both to 25 a tey Ci an he ect.or of a
transistor 70 in such CII’ %Yz?%%é{ gﬂﬁé{)ﬁg Cdpc :k ‘*71"5#:: ’:f% st or
72 connect i N30t he liemen taf mtam ﬂlerewtﬂ;h reogether ctonstibutieana 63b

A astly a I of gﬁ?gh’?onnect#r?%t% dbid Qﬁfupf.,}*ﬁ&?%t T8

and™~1 astly a lea tter of transi stor to anot her
termnal 75 for SOMReHAd ltﬁjr"r’é'rﬂ @?#%Lﬁ‘! teh is a Roige nekwetk 60 @f and 75

of the constant which details are as follows.
The mentioned junction 40 and sgwitch contact
15 38b are connected to, :espectively, the "high" and
*low”™ input terminals of a rectifier bridge 61 within
voice network 60. - Bridge 61 consists of four diodes
62a-62d arranged as shown in PIG. 2. Connected to
the "high" and "low" output terminals 63a and 63b of
20 bridge 61 is a constant current transistor circuit 65
comprising resistors 66 and 67 connected in series to
form a voltage divider connected between terminals
63a, 63b, a diode 68 having its anode end connected
A to terminal 63a and its cathode end connected both to
25 a terminal 69 for circuit 65 and to the collector of
a transistor 70 in such circuit, an a.c. by-pass
capacitor 71 and a resistor 72 connecting the base of
such transistor to, respectively, terminal 63b and
the junction in the mentioned voltage divider of
30 resistors 66, 67, and, lastly a lead 73 connecting
the emitter of transistor 70 to another terminal 75
for constant current circuit 65.




current circuit 65 are connected to a side tone limting circuit SO .
conpri-sing resistors 81 and 82 connected. in series_ across such term nals.

The 5 jupetj on of such resistors is connected by a d.c. bl ocki.ng -capaci tor -
83 to o (?'I de -of transducer recei Zer 25 of which the other side i's.

connect ¢ the -nentioned ternTnal ~(or junction) 75. Junction 75 is
connect 0 t hephdhitErmBisks 169 Gind 1&r@-ﬂiﬁg@msﬂnductor t ransi st ar

anplifier 85 of wmhich t | | ect o .t he output termnal §3b

of t he‘_’PéEff‘f‘l ﬁﬁq%e&1l§¥vh€#€f§%éﬁ<‘ﬁ%- ‘olsigdé pﬁ?ﬁfi'ty quad. " Anplifier

85 haslimjting clircaiit &0 compr ising ines Bkors 8 andt®82 by lead 15 84 to
the fi ' tg o0 | | on ed by resistor 87 and
d.c. b?ggﬁ'%%pia'g%?{%@%% Q‘e&:?.e%&Fo J<'i1"qj)iutl?1§c¥|£bnpﬁéconnect ed to | ead 51.
and® t ojunctdoge aff such xraistoxs is gennecked Sy A.Quch transducer is

connecf_.,g_gctkqh \Gapac FOOE 283 86 one Piad hor Sergnsaséeti on 37 of switch 20.

It follows that, when such npvable contact js positioned to engage fixed
_cont ackesedver &5 Ak othieh fhe %Eh%rﬁﬁ!e{)‘fé)ﬁn%ﬁ%t‘@u??ent fl ow across

the i ngtie wRint ivied e PiAdE (OP! Jdetidh) 75, these circunstances, 25
e OO i O 664 dGpheet 58 €5 ol Yook SLaRCEL v el et
colPecofd abdthreerg tage reenidonduct 68t ansistor i sprifberst or bei ng shown
cont r oPPad Dyl YHe 8V 41K Fa COARCHES 45 £ife Syt [ 2 Seti v 160
i ncl udserminalk 63PLEkhe i rectifber nidge i 61 otherwise underlying the
push DRhbWES al’ #MPIIAYEEY SGudd.® Amplifier 85 has input :
terminals 86a, 86b of which 86a is connected by lead
15 84 to the fixed contact 39b of switch 20, and 86b is
connected by resistor 87 and d.c. blocking capacitor-
88 in series to a junction 89 connected to lead 51
and to one side of transducer 30. - The other side of
such transducer is connected to movable contact 36 in
20 the second section 37 of switch 20. It follows that,
when such movable contact is positioned to engage
fixed contact 39b, transducer 30 will be connected
for a.c. current flow across the input terminals 86 )
of the amplifier 85. In these circumstances, U
25 amplifier 85 may be considered to be replaced by an
electrical equivalent in the form of a variable
resistor 90 (e.g., a carbon microphone) which is
connected between terminals 75 and 63b (such variable
resistor being shown in PIG. 2 in phantom), and the
30 resistance value of which resistor 90 is controlled
by transducer 30. - - . _ :
As indicated in FIG. 2, the dial assembly 16
includes a matrix 95 constituted of conductive paths
and underlying the push buttons 17 and connected by
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out put condlctors 96 to a hybrid intergrated circuit 97 The buttons 17 when

depressed against thejr resilient bias will contact the conductive pathsmn
matsrix 95 5 sqQ as, in a-wll known manner, to cause .the appearance
conductors .96 of signal conbinations which are different fromeach ot /
and respective to the buttons 17, and of whtc8 each such conbi nation

consists of sepapiitpyt m@ummm s @ hgbeid lintergeatedscirdugte
si gnak_conbi nat i ggs are supplied in circuit 97 to a conventional
mul tifrequency oscil | ator neans 100 responsive to each such signal

conbi nation to g Buttons (IZrvinen cdeptessed againdt cthelrrésitieagnal
of 'such Tvo 1 rcqBhi U Th, SRRTE Be dobictfed bivis A Hpke X" O
mul tifrequency t soe &8 grin sa sekrknowndnannetppto ceahse velre t he terminal s

63a, 63b of (he RYAddandlidh Wdfdiidrdry Ve oF FAINPE!dORSLACLEN L0

bet ween t hese ter al s and e cLrcul ose tonnectl ons 1 nclude a
| ead 98 connect i which Aim dittereny fronzeagh avher and cxespeqtivedtoncy

include also a r qeHeS iUt he APLERS ¢ WHECKEadld dEN EombOrde 6%
connected at its ot hegpend _oé;g glg 1ﬁ 'c‘_)f 25 ci rcwta97, éb% in 18 of .
such circuit thr GRP# E’o\pﬁélf r3te Signels on separate AL $9ehi ¢  hrough
a resistor 100 CUndidEdtsssTesé eipmal conbinationscard Osupplied! ugged
1S Loy chone o8 1o AV 11 1\E0 Eobfmptihed BurlyBFbaRiit) ol v,
of 48 volts is fwedklhatdr means 1ehtrespofsive toceachesicmesigmaippear
across |leads 31, cifbination to generate a different electrical
| multifrequency tone signal consisting of two tone
15 frequencies, there being a different combination of
' such two frequencies for each such tone signal. The
various multifrequency tone signals so generated are
applied between the terminals 63a, 63b of the _
polarity gquad circuit 61 by the connections shown
20 between these terminals and the circuit 97. Those
connections include a lead 98 connecting terminal 63a
to pins 13 and 17 of circuit 97, and they include
also a resistor 99 connected at one end to terminal
W _ 63b and connected at its other end to (a) pin 16 of
25 circuit 97, (b) pin 18 of such circuit through a
capacitor 101, and (c) pin 9 of such circuit through
a resistor 102. - - '
OPERAT ION
Assume, to begin with, that set 10 is
30 plugged to telephone lines 15, and switch 20 is at
its first or OFF position, lines 15 being quiescent.
For that quiescent conditién, d.c. voltage at a
maximum of 48 volts is furnished from the central .
office over the lines to appear across leads 31, 32




- 9- of the tel ephaone cord 12. As |ater explained, the polarity of such
vol t agendoesn't matter. Movabl e contact 33 of switch 20 js closed at this
tine. its fixed contact 38a, but capacitor 45 prevents the 5 flow of ¢
d. c. ent to integrated circuit 47. Hence, such d.c. voltage does not
reach e ringing network 50. Moredver, since novable contact 33 is open

Wi th respeabktg%ibllsgdcceatzacumb_wudhd:.te#;staﬁtmmh ' dmst | nOE. power thgj -
VOoi ce networ, : su now, t ha e C ral station sends
over | PRYSELEY, BF, BRch,yadtage HPesns BatteTos, NavaBley signal  The
cgrresaandhag aa_cof_cwuulh fdzmm.i:melde_ ats this tlmeowithegrated ci (r]I cuit 47
t hr oug AR i N [ e o tion 40 15 an :

el eman?g‘g4§fi¥5§ %%‘tagﬁ 'o'[iﬂ‘etr %zﬁr?%eu%gnt‘gg&g‘igyl n of switch 20.

W t 1 nftowceift d4€. cuseatc tocdntegrated clircudte 47%ctified by rectifier
bridge nd h r ' [ 0 i'ng oscillator 43
in ci rgéﬁfah.'%%*hgqlréir'ngy}oea}sécirﬁ;zﬁsg’;yg é?%fr?dé@}%%&y%%ﬁgwi ng to produce

for thRetwpEkoPOehe MOTROVEF sitinge Mmovadldec contackadd 8y el ectrical tone

si gnal opzhahﬁw&alsga&ew £A%ES Tottaet 3]0 shelf &ig.cuit 47 so as to
pr oduce iﬁcorr spondi ng flow of current through the circuit 25 connected

bet wee¥OLk298 FPRS DOY PRMeF ithe valcs network 60.q contact 39a, novabl e
cork@ict 36 (whi pssumenmow It thd lcentriadcistitdon endsoi | of magnetic
transd [ lLURGE .an | e 5L.a Thadl 0 ch a.c. current
througﬁsﬁﬁeig&ejﬁ g‘?’ & aﬁ%ﬁﬁ?&%%% é‘rnl }egot H@f r#g?t#ré t hereof to vi bngih
the di apngdge signad .t r Phed carreapaling Gagse curremtefilows ringing or

al erti ggonoyadalgh tzhef;&aw &dﬁeﬁiﬁdﬁb&-tcﬁ@%‘l mg?b%' ephone set 10 is

inits-rlnglngrm'e% Qperation b e mai ntajnin switch 20 inits OFF
circuit paths including, on the one hand, junction 40

15 and elements 45, 46 and, on the other hand, contacts
382 and 33 of switch 20. Within circuit 47, such '
a.c. current is full-wave rectified by rectifier
bridge 42 and such current is then supplied to power
the ging'oscillatoz 43 in circuit 47. The ring

20 oscillator responds to such powering to produce for
the term of the ringing signal the described watblihg
electrical tone signal. That signal appears across
pins 14 and 8 of circuit 47 so as to produce a
corresponding f}ow of current through the circuit : U

25 connected between these pins and including resistor
49, fixed contact 39a, movable contact 36 (which is
now closed with contact 39a), the coil of magnetic
transducer 30, junction 89 and lead 51. The flow of

" such a.c. current through the coil of transducer 30

30 drives the armature thereof to vibrate the diaphragm
of the transducer so as to cause it to emit a ringing
or alerting sound in the nature of a warble. Thus,
when telephone set 10 is in its ringing mode of

' operation by the maintaining of switch 20 in its OFF
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- 10 = position, transducer 30 operates as an el ectroacoustic transducer.

apﬁliedfromthe central -office to set 10. 5 ' After one of
rings, the-user of the tel phone set is alerted that a call is being wete
and the user accordingly nmani pul ates snap-aet #0On=swi tch button 21 by fi nger
to m):ve switch 2 iugr{blnt,sgfgumuerem mgmmtﬁ lgigs second or ON

positl nto 10 ac Qinits v 419} of on. That
change in sw tch ‘Wé@ #Lfr?&,ﬁ‘ﬂ{ﬁ ‘e‘ff 'z?f(#%tﬂ Qﬂ”;’%% cl osi ng
of novabl e conta toaacddt uumaw&wma sigmali ng

vol tage on 15 ads egfﬁk% 3& 3__}&;( (1)J Ry *‘?q%cgﬁ | f such
voltage is of a BIQP%ﬁQ 5 a0 %f * (#ﬁlﬁﬁ r"espect to | ead
32, the quad ®1 wi || oper df&erooneuoxr moxe @ ingm etlhq usnuquthBer m nal
63a to be positi S t I ad. - If,
however, the d. Eglk?ktogﬁeg%%t Ii(?a(?(a}&\f%gdsZ‘Gl‘“’gor?1 opp05| te pﬁgtaH:‘td&u quad 61
will so operate an&t tﬂ?e“ﬁa‘t aceosdingly maniplatess snap-asdiione with
respect 10 1 er M o s buktenl GNBY EMGIOUH W LI J02 o Qe

confTgu et on of o3 23" (56 Bladbusl o, fes il SL SRR AT *° °
necessary) at0d. thml:ymplddt st 0 dre. 1mmiwmﬂdecbt opexatidn.s 48
;/(r)\:éiits/r gxraélmrrgg} on&ﬁgiuét‘)%t %t%i%é Ir#ﬁ% 1St:’c"ggli'tral W ohgolrrgggtsgt gf
for a varlable dﬂﬁﬁaqtauﬂﬁaﬁgiﬁqwﬁnnHX|nun1va|ue due
The closing of movable contact 33 with fixed
contact 38b connects the d.c. powering voltage on
15 1leads 31, 32 to the input of polarity quad 61. 1If
such voltage is of a polarity such that lead 31 is
positive with respect to lead 32, the guad 61 will
operate to cause the voltage at its output terminal
63a to be positive in respect of output terminal 63b
20 of the quad.  1f, however, the d.c. voltage on leads
31, 32 is of opposite polarity, quad 61 will so
operate that the voltage on terminal 63a is still
positive with respect to terminal 63b. Accordingly,
N although quad 61 has the circuit configuration of a
25 rectifier bridge, it does not operate in set 10 as a
rectifier of a.c. current but, instead, as a polarity
reverser (when necessary) of @.c. curent.
While the d4.c. power supplied to set 10 is
48 volts maximum, the actual voltage supplied is
30 gdependent on the length of the transmission loop
between set 10 and the central office. To compensate
for a variable drop in voltage from maximum value due
to variation in the length of such loop, the d.c.
voltage across terminals 63a, 63b is applied to the




to variation in the length of such loop, the d.c. voltage across termnals

63a, ,is applied to the constant current transistor cireuit 65 which
oper (§~ to tend to hold constant the d.c. current flow ng through g
mul t i ¥4

age sem conductor anplifier,85 between junction 75 and quad out put -
“"termnal 63b. The noving 5 of svm?' h 20 to ON position thus serves to
ener gi Zednstant curninvrécsnsistor deircpbtcss 'whidhi opevavessat ed for

vari atign due t he J t hg. | ogp. bet ween set, 10, and t he central -+
of fice. %fn&%&a%%g’ot};%ﬁné pgﬂkrab?/’- \A#E'e"lg é?e?m% 60 over tel ephone
| i nes 1%hrough multistage déniconductot Lanplifier 85 between of fice that

t he userg, of r _ _ e £l NQS by nmoving switch
20 f romja%—cflwpg‘gﬁ ion %%@?%%é@%‘ﬂfnﬁ%ﬁ% hznf?%eﬂ‘%de of the set
and $o ©Ef gwikeh i20 ito \ON ositiion thus:seryem ko cepergize at the office
respondspe viide [ tanye Ly hgg sendi ng of ringing
signals to set 1.0%an' tl:o'é g‘b‘rirp‘?gﬁg ‘t‘ﬂ% séxﬁ‘cﬁ%%%’%%e of fice necessary to .
pl ace i Fompensated. fo Napiatieon due tectherlengthofcthec party

i nitiat ilebp tetvdldn iget E0 aNE' thénGénetabideeic®f the noving of switch 20
to ON position ig,to Iosia nov bIegoatact 36 with fixed contact 39b to
t hereby couple tr diﬁf%‘f nG 95 BHER; dpGe PRYSE BY VR}S® g6 of the

anplif i eretlior V6D citers cteléphonéenlines 1S cfromdthe d@straral voice- -
tbr ough AR ASE STt Susdd WAGRRL LS ehpE Gehod MARE Ehe0 L ool ors i g
t hat netsek ab set has seactedatoathe warblet"fingslise 30 of the d.c. -
P n & P Wdving Bui ok °26' ¥Ebn' OPP UGN Bos1tidh!ad ! AnSducer
as to discontinue the ringing mode of the set and to
15 place it in voice mode. The telephone equipment at
the office responds to such signgl'to'discontinue
forthwith the sending of ringing signals to set 10
and to compléte the switching at the office necessary
to place in voice communication with the user of set
20 10 the party initiating the call to that user.
Another effect of the moving of switch 20 to
ON position is to close movable contact 36 with fixed
contact 39> to thereby couple transducer 30 to the
 input terminals 86a, 86 of the amplifier 85. When </
25 get 10 is in. its voice mode, electrical voice- '
" representative signals transmitted over lines 15 to
set 10 will be passed through voice network 60 as
a.c. fluctuations on the d.c. power energizing that
network to be applied solely as a.c. current (because
30 of the d.c. blocking of capacitor 83) to receiver
transducer 25. That transducer responds to the .
passage through its coil of such a.c. current to
convert the incoming voice-representative signals

-~ into corresponding voice sounds emitted by receiver
35 3o0.
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passage through its coil of such a.c. current to convert the incomn .
voi ce-representative, signals into correspondi ng voi ce sounds em tted@
receiver 35 30. .- --12 ~ Also during such voice node of operation o _
10, the voi ce of the user of the set is conweried by magnetic transducer 30
(operating as an active a.c. signal source) into voice-representative 5 '
el ectric signals applied Msgngboring: sych wodice mode of aperatdomePhis an

e avel oneny SEETROVEhe SGRCAI D LHD ANIIUE the SuY 1 Bivadtag e
uryr ou Si S

fluctuations _cor?%sﬂﬁﬂﬂfﬁgct g‘?_ﬂ?ﬂﬂ"ﬁ‘ rﬁi‘,‘rﬂf@t"%]‘ﬂ ity é?&‘g'f of such
flyctﬁaébons i s dod.bstynalosoorce)i into voicerrepresentatdvad circuit 61,
switc ang co n

VOoi ce-repr esgnt a%gségéﬁgcbﬁbg@fﬁy qﬁé'lrl?%f %m@&q%w%%r?é tf'{'oewever, of the
energy of 15 suthafnsducest nowsactingoas an acousteeleetsiic niting circuit
80 1o recel ver 2grhRsBBckER’ NPl e US'E diboH vo Wict s 1oy i user

of set 10 and the party- call that user have conpl eted thelr tel ephone
20 conversati oricause r dgvedopment, din the flowofc cursent through ¢ o

eapond as deser HE L T O e e ot 1

ngi ng signa om central office.
If the usergéhouf 9pg 3&3?"1’3 %@%‘%ﬁﬂcﬁg(f@ éﬁ“ﬁéi&éﬁ A% office
W I&I%d_et ect the geaubagk ftiomocdrcuit 165 itHrough puladitye quaghal s
Lrhasn ted (o agg LGP e Gy cSd he o 1 o WaTbeBML Y 10 2

war ni ng si gnal wh
11 as outgoing voice-representative electrical

signals from set 10. Some, however, of the energy of

15. such fluctuations is supplied via side tone limiting
circuit 80 to receiver 25 to be reproduced as sound
by such receiver. ' |

When the user of set 10 and the party-

calling that user have completed their telephone

20 conversation, the user actuates snap-action switch 20
to return it to its first or OFF position. The set
10 is thus placed in iinging node to respond as .
described to subsegquent ringing signals from the

\_/ central office. If the user should forget to move

25 gwitch 20 to OFF, the central office will detect the
ensuing lack over a time interval of voice signals -
transmitted to and from the set, and the office will
then send to set 10 a warning signal which will be
emited by its receiver as a tone alerting the user

30 that he or she has not properly repositioned switch
20. Of course, the user of set 10 may at any time
.initiate an outgoing call by moving switch 20 from
OFF to ON and then dsihg dial assembly 16 to dial the
number desired. :



emted by its receiver as a tone alerting the user 30 that he or she has
not .m/e.-: repositioned switch 20. O course, the user. of set 10 may at

any {f)/initiate an outgoing call by noving switch 20 from OFF to ON and 1
t hen\dsf ng di al asserrbly 16 to di al 1Be-nunber desired. - 13 - Sone
advant ages of' has been descr gj a?ve are as fol . If, while the
tel ephone is in * 2k hagbeen %?"5 d place the _

set's SQWim i® ﬂu]sldus ear and the central office should then sendea

hedked Tu00an | dfoiurble SIE G ldBhoR I B0 ehé ELRPIAETS P OGured OV
t he ear moBehdhessers of dhe Bek ishonld place therset®peci al protective
devige tQAfd ad feiggsfr?éyléa: Iﬁ%tiﬁﬁsélﬂf,]ﬂ%@ffmddﬂ} fgurse be

per manent |y connect e out put o e ringing

osci | | athemBend;.a Finging, signal tothe set, sircethe (o the
sem coanm |i1n§1ﬁ§> goﬂ&tﬁmNﬁygai@m‘g hpgever, the relatively

| ow i nped I n S | at WO, appear._in, shunt with

transm FPg‘rrLCtﬁﬁp [iﬁﬂi ‘i%’h‘?"fgﬁ"tﬁﬁ e'fﬁe *bu ﬁ' g? 8 £eCe4¥®Enitter when

bei ng udohage o Xhe marsabcthetuser t isnavoided without meedessarily | oad
%% L er gg\i giqjee_d ‘by the ringing

OSCI Ia’tft(‘)’r:t \?\‘bu idf ec'fairéaén)sm {égg%ﬁrougggv ITrer 85 to actuate -

recei vereske produce a ringing tone, a result Whl ch is not 25 preferred. .

Such probl ens ar epry Gt figReRit €6€ PO 06y 0OF hWos¥eé Che 20 Of its switch o/

SeCtlonﬁzimanently connected, on the one hand, with the
output of the zinging oscillato: 43 and, on the other

15 hand, with the input to the semiconductoz amplifier
85. With such arangement, however, the relatively
low impedance of the ringing oscillator wdﬁld abpear'
in shunt with transmitter 30 to tend to attenuate the
output of the transmitter when being used as an

20 acoustoelectric transducer, and to unnecessarily load
the input to amplifier 85. Also, a ringing tone
produced by the ringing oscillator would tend to be
transmitted through amplifier 85 to actuate receiver
25 to prodhce a ringing tone, a_zeeulg which is not”

25 preferred. Such problems are avoided by the
proivision by switch 20 of its switch section 37
whereby the ringing oscillator is isolated from the
voice network but the transmitter 30 may bé
selectively connected to one or the other.

30 - The output of the ringing oscillator has an
impedance of only a few hundred ohms whereas the
input to amplifier 85 has an impedance of tens of
thousands of ohms. If transmitter 30 were to have an
impedance the same as that of receiver 25 (600 ohms),
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whereby the ringing oscillator is isolated fromthe voice network but the
transnmitter 30 may be.sel ecti.vely connected to one or the other. 30
The output of the ringing oscillator has an inpedance of only a few hutiteg
ohnms whereas the input to anplifier 85 has_ajyispedance of tens of

t housands of ohns. If transmtter 30 were to have an i npedance the sane as
t hat _-of recm\NNVEElQGObtohncoﬂﬂittOtIﬂoulﬁhhattt!e!GIQh welyenoadul d have

a rekatively go gggﬁe&%g@ﬁc\b ér&hﬂhgmagnageasghhaior:n&he

transmtter's i ce natc i fier isgoor and result in

very ineffici entCERARER FFGﬁs? ﬁe@ﬂ ?He'?FBnGH? ec 85 weuld

amplifier. Howeyerpoby hﬁalﬁesaltaiuevéi r inegepetentOpowernerahsEethe
transmtter inpeda ce ) sub nt| ysﬁlgher}iggn t he, receiver

i npedance vaPue ?¢ Yeﬁﬂa ?e&rgﬁﬁ“ ¢ 8RR fbr onfIC¥eYEL 4 ¢ ai ned -
between 10 havilpg hbvihgaasvalher(fapedxamplsatBnonebhnuotﬂo:rehpect|vely,

For egoi hg. advant SyRSRLRERE SepepRice; ARICHCER Rona¥RhELATLy BpanlE |

sw t ch- hookl ess thasphbecreceiyeat ﬂupedanca valuet 4€orhexampleqr 3Q0nore
conventional set ﬁﬂ&Pr'ih”G?éiéﬂﬁf ﬁ&ﬁgﬁbﬂisgmgkchthﬂgkﬁ&”§f968QEEt Com ng

now to the advant ages’speci escr | ess set, it is
nuch |-ess 200 exPpa¥dnge heakransmibteri dmpedance mateh wedd Yigbet abl e so

.that it can be cpéspedtiveny)oehHet Sutfa® b€ PEngl vseablatoprt a3madal ar
t ehephone j acks at dlffe ent | oc desired. The use in such a
swi t ch- hook! ess g@? GPPFE °§e§@?i%€8‘5|g$able switch
The foregoing advantages can be attained
~ in a telephone set whether
15 it is a switch-hookless telephone set (as desctibed
," in detail herein) or a more conventional set
comprising a base, cradle, switch hook and handset.
| Coming now to the advantages specific to the
described switch-hookless set, it is much less
20 expensive than a conventional set and is highly
.portable so that it can be carried from room to room
to be pluggable into modular telephone jacks at
different locations as desired. The use in such a
\ . switch-hookless set of the described bistable switch
25 (i.e., one which is firmly stable in either of two
predetermined switch positions) is advantageous as
compared to a switch which is biased by gravity,
spring means or the like to only one position at
which it is stable. That is so because such a biased
30 switch in a switch-hookless set would have to be
biased to the switch position placing the set in its
ringing mode of operation, but in such case,
provision would have to be made to hold the switch
against its bias, either by a finger of the set user
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i.e., one which is firmy stable in either of two predeterm ned swtch-
N ons) is advantageous as conpared to a switch which is bi.ased by

Ty, spring neans or the like to only one position at which.it is §
¢. That is so because such a=-bl@sed 30 switch in a switch-Hookl ess

ool SN RRRe B R, 4716 U R OBEPh TR S L

made tmm (bf mmtmagﬁum set Ql&sﬁuelngethhylat’erngd.r of the set .
user & £$£5*¥&§€1$ﬂ thﬁggmkg hipﬁﬁh?tonhﬁggvbglng voi ce node of

operatlon of e set durrng lnt one cd8nversation. The
requi r HaE wﬂﬁﬁﬁchthku'?rkﬁkﬂﬁ!ﬂ!ibétsﬁtﬁob&lugallst its bias all 5

durighg Seefy néeéuainmwxsakelaOiakaczsre!heaﬁeenhane%nnect'On with the
beat abl e sw escrlbedgggrel not her advant age, and

the fact that |t R Ronnes %d?pgh gﬁ%u?@%t hi? $Wdtehi t ch when nani pul at ed
W 'l asieser bbedcheréin 0its Wowpeogdtt £snanodherahdoantage) positions and

arr angdnth (FE TESRE BhRETE Al 4 o Rabr et lEon RRRIRERC thA cri Lo and as a
ringer the pswitchlwhéy Ithﬂuhntegesﬁillassunulbnb-bio&tsss set because it

ol NG pEadESHnlféq FECHBEL \ow R SRRB0RLELDRRIGRG Y1 1 S¢S

|ons occur to those
sk|IIexﬁ¢m#tﬁbt§!me¢bltEXaﬁa §i°nece|ver 25 need not be a transducer of the,

magnetic type. Faglécturémér i@l der 8L EOR! tRE BERErIBkaDe a transducer \a¥
arrangement for using a transducer both as a.
telephone transmitter and as a ringer is particularly
15 advantageous in a switch-hookless set because it
eliminates the need fq: p:bviding a separate ringer
within the set's housing where space is at a premium.

20
Variations will occur to those
skilled in the art.For example, receiver 25 need not
be a t:ansducet of the magnetic type. Further, for
example, element 30 need not be a transducer of the
25 mag'ne_t'ic type so long as that element is capable of
functioning either as an acoustoelectric transducer
or as an electroacoustic transducer.

30.



-

25 magmeti c tybe so long as that element is capabl elther :
as an acoustoel ectrigc-transducer or as an el ect ronm H @i ’ﬁjﬂ@k 2
r !g

-16 CLAIMSB 1. .A.tel ephorre set including a ri ngi ng rret wo
oscillator, "a voice network, a receiver, hr ansducer, and switch nmeg :
havi ng a fi rst position for connecting the‘ Paﬁsducer to the 5 ringing = -
networ k, the transducer being responsive tGLAIM® e signals fromthe ringing

For connect i ngt he drark davemop Yercinsiking, 37 furkth Jbshan" 330 nd S HsiRs
Voi ce-repr esent gs¢Mdatorynal voice. network ,cphreceiver, asteinsducer,i and |switchi
e ot WEdhs! Rawi i 81 rkf ok EFonae6 cBhneutih eeoErirAnEer i ouie

ringi ng network sconne the vaol ce ne rom exchange line

termnals wHen rheging netwontathe| "d‘aﬂiﬂﬂcﬁé heing: respensivento aﬁ?ﬂef%ﬂg"é?# efc!'ﬂ‘ng
the converse m%ﬂetmggy bs&i TRESS tbspﬁoﬂi&élﬁuﬂﬂifm‘iom%ﬁghﬂ% 3and°~having a

t el eph t I th de
2 seoond sw 1 chSEGANBRFISPR (57 FRankeEHRG EheL AT dURET 0P ERe, vETRE MG 1B,

to the ringing gpevideatieresodvodcerepresentativehsignadssducer fromthe voice

network when L he Suid chy E30ond det 1'%18iAed 1RETat L, wAKRIROLE hPEH "9

the converse when t ns 1S in secon
A tel ephonelBet m&ns Hactudesi a firsg switcho for conpectiapnthenhringiingchetwork Lo, s

mapual Ty "oper ablyga Aot WAENOTEY WG FHA ekie! FneOte ARATY

po |ontorema|n sta hat It on *t.el ephdn cl al :
inclaimi1, 2, when the aﬁc}%émgs ssiﬂt"@ﬁ ﬁd‘éﬁl %‘s‘tﬂﬁ'ﬁeﬂﬂgné"sﬁfgﬁwgl 8
housing in the eppiéraerienotheswich meansafsisial thesecomt posttion. whi ch are

e Lo e 3. £ ke 41 BE e}, 3E TABH £ oI Pl o0
t el ephone | 15ies means includes a second switch for connecting the transducer by way of
the ringing network to the ringing oscillator and disconnecting the
transducer from the voice network when the switch means is in the
first position, and for effecting the converse when the switch means
is in the second position.

20 4. A telephone set as claimed in claim 1, 2 or 3 wherein the
switch means is manually operable and adapted when moved to either the
first or second position to remain stably in that position.

§. A telephone set as claimed in claim 1, 2, 3 or 4, and being a
N switch-hookless telephone set having a housing in the configuration of

25 a handset housing, and in which are housed all the said integers of
the set, the set having further a telephone cord and a plug
insertable into a telephone jack for connecting the set to telephone
Tines.

6. A telephone set as claimed in any preceding claim, wherein

30 the transducer has a higher tmpedance than the receiver, the voice
network includes a multistage semiconductor amplifier for amplifying
the voice-representative signals produced by the transducer, and the
switch means serves, when in the first and second position, to isolate

~ the impedance of the transducer from the shunting effect thereacross

35 of, respectively, the input impedance of the amplifier and



6. A tel ephone set as clainmed in any preceding claim wherein 30 t he-
t rangecer ,mnzﬂmmmuum dance than the receiver,. the voice network
i nc £S5\ a nductor anplifier for anpllfyl ng the -

epr esenfat Fve" signdl s produced by the transducer, and the switch

. meay 2rves, when in the first andlgeeond position, to isolate the
i npedan r Ik nting effect thereacross 35 - of
respect :)c\ﬁ/%ﬁcmpfe?ﬁ!cﬁ W%ﬂé’%ngﬁfgg%é Qafcﬂ'“e nplifier and 17 - the )

i npedance off +t b tﬁi?RjWﬂg -‘@é’-c?‘ﬂ’lséﬂﬁalw asAhQ"@ﬂ%pﬂ?éﬁ@b@étW@Dbst antially as
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