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ALEJANDRO MARIO PEREZ PATINO, mayor de edad, domiciliado en la ciudad
de Barranquilla (Atlantico), identificado con la Cédula de Ciudadania Numero

32120Y7% de Qfauills, en mi condicién de titular e inventor del trdmite de la

referencia, me permito solicitar dentro del término concedido, y de acuerdo con la
Decision 486 de la Comisidn de la Comunidad Andina y la Resolucién 44691 del 31
de Diciembre del 2001, el examen de patentabilidad correspondientePara el efecto
anexo recibo de pago por valor de $212.000.00 por concepto de Examen de
patentabilidad de modelo de utilidad.

Es importante establecer que la solicitud de Patente de Modelo de Utilidad fue
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del 2.001

Cualquier informacién adicional o notificacion en relacién con la presente
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El articulo 85 de la Decisidén 486 establece que, “son aplicables a las patentes de modelo
de utilidad, las disposiciones sobre patentes de invencion contenidas en la presente
Decision en lo que fuere pertinente... doce meses”, por lo tanto:

Como resultado del examen de patentabilidad de la solicitud de modelo de utilidad de la
referencia, realizado segun lo establece el articulo 45 de la decision 486 de la comisién de
la Comunidad Andina, se notifica el siguiente concepto técnico:

1. Documentos estudiados:

Para el presente estudio se tuvo en cuenta la descripcién de los folios 18 a 20, los dibujos
1 a 3 de los folios 21 a 23, y las reivindicaciones 1 y 2 del folio 24, todos los documentos
presentados como respuesta a las objeciones del primer examen, que se aceptaron.

El articulo 9 de la Decision 486 de la Comision del Acuerdo de Cartagena establece que,
“La primera solicitud de patente de invencion... conferira al solicitante o su causahabiente
el derecho de prioridad para solicitar... misma materia. El alcance y los efectos del derecho
de prioridad seran los previstos por el Convenio de Paris... a) doce meses para las
patentes de invencion y modelos de utilidad...”.

La solicitud en estudio fue radicada el 25 de febrero de 2000, en ese momento ni
posteriormente no se reclam¢ prioridad alguna, por lo tanto, acorde a lo dispuesto por los
articulos 9 a 11 de la Decisién 486, no hay prioridad valida reivindicada.

2. Objeto de la invencién

De acuerdo a lo que expone la descripcion, el objetivo de la solicitud consiste en
suministrar un teléfono monedero celular.

Por otro lado, el pliego reivindica un teléfono monedero celular, relacionado en las
reivindicaciones 1y 2.

Segun la IPC la clasificacién del objeto reclamado es HO4M 17/00.
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3. Claridad de la solicitud:

El articulo 28 de la Decision 486 de la Comision de la Comunidad Andina sefiala que: “la
descripcion debera divulgar la invencion de manera suficientemente clara y completa para
su comprension y para que una persona capacitada en la materia técnica correspondiente
pueda ejecutaria”.

La descripcion aportada como respuesta a las observaciones del primer examen, intenta
seguir el esquema recomendado; sin embargo, el aparte correspondiente a la “divulgacion
de la invencion” qued¢ igual a la “mejor manera de llevar a cabo la invencion”, que es la
descripcion detallada, lo cual, es erréneo pues la “divulgacion” debe ser un breve
resumen.

La nominacién de los cables de conexidon 5, 6 entre los celulares 3, 4 y las tarjetas 7, 8
como “sistema de manos libres” NO corresponde a lo que, técnicamente, se conoce al
respecto y se trata de una nominacion arbitraria por parte del solicitante. En el arte, por
“manos libres”, se entiende un transceptor en forma de audifonos y micréfono, unidos por
un cable que le permita a un usuario establecer una comunicacion telefonica sin tener que
levantar un auricular y sostenerlo con la mano.

No obstante lo anterior, no se pretende solicitar correcciones adicionales para ese aparte.

De otro lado, el articulo 30 de la citada Decision indica que: “las reivindicaciones definiran
la materia que se desea proteger mediante la patente. Deben ser claras y concisas y estar
enteramente sustentadas por la descripcion”.

El nuevo pliego calificado continia con defectos de claridad porque, el producto que se
desea amparar, no se define por las caracteristicas técnicas aportadas por el solicitante
sino que se desvia a particularidades intrascendentes y a usos, que no permiten
establecer si se alcanza o no el resultado declarado. Por ejemplo, “para efectuar llamadas
a otros celulares... banda seleccionada”, “... de tipo fijo afiliado a dos operadores

diferentes...”, “sistema de manos libres”, “de tipo fijo para usarse en aquellas... celular”.

La reivindicacién independiente debe definir el producto que se desea amparar, de forma
general, tal que contenga todas las caracteristicas esenciales para alcanzar el resultado
declarado y la(s) dependiente(s) es (son) para delimitar (aclarar) una caracteristica
contenida en la independiente.

Es de suma importancia que el interesado entienda que las reivindicaciones son lo que se
califica y a lo que se concederia proteccion, por lo tanto, si esas reivindicaciones no son
claras ni definen el objeto de forma completa, quién se podria ver afectado, eventualmente
por ello, seria el mismo solicitante.

Una reivindicacién independiente no debe limitarse solo a hacer una relacion de
elementos que conformen una disposicién porque ello no permite establecer si se alcanza
el resultado declarado o no y, por consiguiente, si el alcance de la proteccion se cumple o
no.

Un ejemplo de redaccion es el siguiente: “1. un sistema electro neumatico de control para
puertas de vehiculos caracterizado porque comprende un sensor de movimiento (1)
conectado a un microcontrolador (3), a su vez, conectado a los sensores de humo,
temperatura, nivel y presion (7A), (7B), (7C), (7D) por medio de una interface (9) y que
comanda las valvulas solenoides (5) y (12) de apertura y cierre de las puertas”.

“2. el sistema de la reivindicacion 1 caracterizado por que el sensor de movimiento (1) esta
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conectado a un circuito de emergencia (14)”.
Es evidente, que los numerales deben corresponder a los elementos ensefados en los
dibujos y descritos en la solicitud en estudio, los cuales, ayudan a interpretar una
disposicion que se pretenda proteger, y se deben incluir en paréntesis en las
reivindicaciones.

Finalmente, como se informa en el folio 31 del expediente, no se presentaron oposiciones
por parte de terceros.

4. Evaluacion de la unidad de invencion:
El articulo 25 de la Decision 486 establece que, “La solicitud de patente solo podra
comprender una invencion o un grupo de invenciones relacionadas entre si, de manera

gue conformen un Unico concepto inventivo”.

El pliego reivindicatorio calificado se refiere a una unica mejora, por lo tanto, cumple el
requisito establecido.

5. Determinacion del estado de la técnica:
La fecha para determinar el estado de la técnica es el 25 de febrero de 2000.
Consultadas las fuentes de informacién con que cuenta este despacho se encontraron los

siguientes documentos anteriores a la fecha de radicacion 25 02 2000, relacionados con la
materia de la solicitud:

No Documento Titulo Fecha de
publicacion

1 GB 2 144 305 Improved telephone 27 02 1985

2 US 5 046 085 Interfacing system for an international- | 03 09 1991

type pay-telephone

3 GB 2 251 155 Payphone with ring tone detection for 26 06 1992
deferring payment acceptance

4 WO 94/00 947 Coin/card operated public telephone 06 01 1994
and its controlling method

6. Evaluacién de los requisitos de patentabilidad:

En cumplimiento del articulo 14 de la Decision 486, el cual, dispone que: “Los paises
miembros otorgaran patentes para las invenciones, sean de producto o de procedimiento,
en todos los campos de la tecnologia, siempre que sean nuevas, tengan nivel inventivo y
sean susceptibles de aplicacion industrial”; se procedid a evaluar los requisitos de
novedad y aplicacién industrial, pertinentes para los modelos de utilidad, con el fin de
establecer la patentabilidad de lo reivindicado en la presente solicitud.

Evaluacion de fa novedad

El articulo 16 de la Decision 486 establece que, “Una invencidn se considerara nueva
cuando no esta comprendida en el estado de la técnica.

El estado de la técnica comprendera todo lo que haya sido accesible al publico por una
descripcion escrita u oral, utilizacion, comercializacion, o cualquier otro medio antes de
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la fecha de presentacién de la solicitud de patente o, en su caso, de la prioridad
reconocida.

Solo para el efecto de determinacion de la novedad, también se considerara dentro del
estado de la técnica, el contenido de una solicitud de patente en tramite ante la oficina
nacional competente, cuya fecha de presentacion o de prioridad fuese anterior a la fecha
de presentacion o de prioridad de la solicitud de patente que se estuviese examinando,
siempre que dicho contenido esté incluido en la solicitud de fecha anterior cuando ella se
publique o hubiese transcurrido el plazo previsto en el articulo 40".

La publicaciéon 1 (GB 2.144.305) divulga un teléfono conformado por una base, montada
sobre rodachinas para su libre desplazamiento, que porta un teléfono conectado a la base
por la antena. La base también incluye un mecanismo de recepcién de monedas que
habilita el uso del teléfono que puede formar parte de una red radio celular.

El segundo antecedente (US 5.046.085) revela un sistema de interconexion para acoplar
un teléfono publico tipo internacional a un sistema terrestre convencional o a un sistema
celular. El teléfono que opera con monedas de pago se acopla a la red celular por el
circuito de interconexidon objeto de la publicacién.

El antecedente 3 expone un aparato de control para un teléfono, en particular celular, cuyo
uso se paga con monedas o tarjetas, que incluye medios de deteccion de tono, un
suministro de alimentacién, un mecanismo de control para las monedas (tarjetas),
detectores de colgado o descolgado.

El dltimo documento expone un teléfono publico que funciona con monedas (tarjetas) que
incluye una unidad de control para las monedas, un controlador, un teléfono, una pantalla
LCD, un modem, una unidad de alimentacion, etc.

En conclusion los requisitos de patentabilidad de la presente solicitud se encuentran
afectados asi:

No. Documento | ... Reivindicacién(es) Requisito
Afectada(s) que
afecta
1 GB 2 144 305; verdelinea75a | 1a2 Estado del
linea 125 pagina 1; figuras 1, 2. arte
2 US 5 046 085; ver de linea 61 1a2 Estado del
col 1 alinea 12 col 3; lineas 52 arte
a 68 col 3; figura 1.
3 GB 2 251 155; ver paginas 1 a 1a2 Estado del
8; figuras 1y 3. arte
4 WO 94/00 947; ver el extracto. 1a2 Estado del
arte

<
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En cumplimiento del articulo 45 de la decision 486 de la Comision de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de treinta dias contados a
partir de la fecha de notificacion de la presente comunicacion. En el caso de no dar
respuesta al presente requerimiento, o si a pesar de la respuesta subsisten impedimentos
para la concesion, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal ), del
capitulo quinto del titulo primexo de la Circular Unica No 10 de 2001.

,‘/'

///
ALIX CESPEDES DE VERGEL
Jefe de la Diyision de Nuevas Creaciones

El anterior requerimiento fue notificado por fijacion en lista, de fecha

Concepto Técnico Examinador Técnico |E Examinador juridico

Numero: 665 Cadigo: 202004 Cadigo:
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{54) Improved telephone

{57) A moveable telephone comprises a
base 1, mounted on casters 2 for free
movement, carrying a hand set 5 linked
to the base by an antenna 7. A coin
freed mechanism 6 in the base enables
the telephone to be used via a base
telephone which may be some distance
away and may be part of a cellular radio
network.

The base 1 illustrated is freely
moveable but not easily portable and
includes a compartment 3 for
accommodating telephone directory as
well as having panels (not referenced)
recessed into each of its four
upstanding faces. The panels may carry
advertising and may be illuminated
from within the base.

The drawings originally filed were informal and the print here reproduced is taken from a later filed formal copy.
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SPECIFICATION
Improved telephone

The present invention relates to telephones, and
more particularly to coin freed cordless telephones.
Atelephone unit is hereinafter used to mean the
combination of a handset containing a microphone
and a speaker which may or may not be combined
into a single hand-heid unit, and a dialling means,

which may be a rotating dial or a set of push
buttons, and this may either be combined with the
handset into an integral unit or it may be spaced
therefrom and connected thereto by an electrical
connection.

A cordless telephone unit is hereinafter used to
define a telephone unit as defined above in
combination with a transmitter/receiver device and
an antenna. Signals to and from the cordless
telephone unit are transmitted and received
respectively by a second transmitter/receiver device
at a base station which may be several hundred
meters from the cordless telephone unit. From the
base station the telephone conversation is
processed in the normal manner.

The above are well-known. Also well-known are
coin freed telephones, generally in public places, in
which a standard telephone unit as defined above is
mounted to a wall and may be used for a time
dependent on the amount of money paid through
the coin freed mechanism. it is also known to mount
such coin freed telephone units on trolleys, for
example for use in hospitals. However, while this
may be more convenient, it carries with it the
disadvantage that cable must be provided to
connect the trolley to a telephone socket. This
disadvantage can be partially overcome by
providing a plurality of sockets, but this partial
solution brings with it a second disadvantage of
difficulty in locating the sockets.

itis an object of the invention to provide an
improved telephone unit of the cordless and coin
freed type, whereby the above disadvantages are
overcome.

According to the present invention there is
provided a movable telephone comprising a
cordless telephone unit, as hereinbefore defined, a
base which is freely movable but not easily portable,
and a coin freed mechanism located in said base.

Preferably the handset is connected to the base by
the antenna of the cordiess telephone unit, such
that, in use, the antenna is extended, while the
antenna retracts into the base when the handset is
replaced on the base.

The antenna may be covered with metal tape
wrapped spirally to deter separation of the handset
from the base.

The dialling means of the telephone unit may be
lacated either on the handset or on the base.

A speech transponder may be provided for
instructing users of the telephone in the necessary
procedures or for giving other information.

The base may comprise on at least one, but
preferably all, of its side faces, panels for displaying
information. They may be semi-transiucent and
illuminated from within the base.
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The base is advantageously provided with castors
for free movement.

An embodiment of the present invention wili now
be more particularly described by way of example
and with reference to the accompanying drawings,
in which:

Figure 1 is a perspective view of a movable
telephone unit embodying the invention; and

Figure 2 is a front view of a similar unit.

Referring now to the drawings, there is shown a
maoveable telephone unit comprising a base 1 which
is generally cuboidal with the four larger faces
forming the sides of the base. It may be constucted
of aframework of aluminium or other suitable
metal, or rigid plastics material and each of the sides
may form a panet for displaying information. If so
desired the panel can be sub-divided into two or
more, as shown in Figure 2. The panels may be of
semi-translucent plastics material printed with the
information it is desired ta display. They may then
be illuminated from within the base. For this
purpose a rechargeable battery may be located
within the base,

The exact dimensions of the base are not
important provided that the base is large enough to
make the unit difficult to remove surreptitiously and
to allow users to operate the telephone unitin a
comfortable manner. The base is mounted on four
360° castors 2, one at each corner of the base. This
enables the base to be moved freely about such
areas as hospitals, hotel iobbies or restaurants.

On the top of the base is a receptacle 3 for
telephone directories or other publications, a cradle
4 for the handset 5 and coin slots 6. Inside the base,
and not shown, are a coin freed mechanism
allowing operation of the telephone for a settable
length of time per unit coin, a coinbox for safely
receiving coins, and in certain embodiments
lighting means and a rechargeable battery for
operating them. At least one of the panels may be
hinged, preferably lockably, to allow access to the
interior of the base.

The handset 5 comprises a microphone and
speaker, arranged conventionaily, with push
buttons for dialling arranged in the space between
them. It would of course be possible to transfer the
push buttons or whatever other diailing means are
desired to the top of the base. A transmitter/receiver
device is located within the handset 5, although
again this could be arranged within the base. Where
the transmitter/receiver device is arranged in the
handset, a re-chargeable 24 volt dc battery is
provided and twin pins {not shown) are arranged in
the cradle 4 for re-charging the battery when the
handset is replaced. The pins are connected to a
nickel cadmium rechargeable battery in the base
which is chargeable from the electric mains.

Since the unit is intended for use in public places,
and since the handset is vulnerable to unauthorised
removal, the handset 5 is connected to the base 1 by
acable 7. This is connected to a reel-up device
within the base so that when the handset is
replaced, the cable 7 retracts into the base. In the
preferred embodiment, this cable 7 comprises the
antenna for the cordless telephone. Thus when the
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[57) ABSTRACT

An interface unit for coupling an international-type
pay-telephone to a land-based or cellular telephone
system. The interfacing unit of the invention has a mi-
crocomputer, and an associated EPROM in which is
stored the exchanges of the telephone numbers that are
accessible by that local payphone-terminal, which
EPROM also stores a table indicative of the tariffing
rates associated with the respective exchanges called.
The invention also includes the tone-detectors for de-
tecting.the dialed DTMF digits of the pay-telephone,
for the conversion thereof for storage in the microcom-
puter for the determination of a valid telephone number

dialed in order to determine the associated tariffing.

rates. The tone detectors also detect the tone-signals
received from the telephone system. The invention also
includes “isolating” switching circuitry for isolating the
coin-operated pay terminal from its couplement to the
telephone system until the telephone call has been con-
nected. After a call has been made according to the
invention, the microcomputer, after having determined
the tariffing schedule for that particular call made, will
generate 12K to 16K tone-bursts to the international-
type payphone terminal required for debiting the re-
quired amount from the coins or credit initially inserted
into the payphone.

34 Claims, 9 Drawing Sheets
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. 5,046,085

1

INTERFACING SYSTEM FOR AN
INTERNATIONAL-TYPE PAY-TELEPHONE

A portion of the disclosure of this patent document
contains material which is subject to copyright protec-
tion. The copyright owner has no objection to facsimile
reproduction by anyone of the patent document or the
patent disclosure, as it appears in the Patent & Trade-
mark Office patent file or records, but otherwise re-
serves all copyright rights whatsoever.

BACKGROUND OF THE INVENTION

The present invention is directed to an interfacing
unit for an international-type coin-operated pay tele-
phone, for example that manufactured by Sodeco, Ltd.
of Switzerland, and commonly referred to as a Landis-
Gyr international-type coin operated telephone. Euro-
pean, and other international, pay-telephone systems

differ from their U.S. counterpart in that the telephone °

system'’s central office determines the consumption of
the initial coins inserted into the coin-operated tele-
phone via the generation of periodic tone-bursts, com-
monly within a [2K to 16k range. The frequency of the
generation of these tone-bursts by the central office
determines the frequency of the debiting at the pay-
phone terminal of the coins inserted. Therefore, when
making a long distance call that is more expensive than
another long distance call, the central office will gener-
ate more frequent tone-bursts to the international-type
coin-operated telephone, thereby debiting the terminal
more frequently in the base coin-units of that particular
country. '

It is known to retrofit a conventional, U.S.-type,
coin-operated telephone, such that the local payphone
terminal is equipped with tariffing information, by
which the payphone is monitored and charged via in-
formation stored at the local site. This is achieved by
including at the local terminal site a listing of all of the
exchanges to which one may make an outgoing call, and
a listing of the associated tariff rates. There are retrofit-
ting units that retrofit U.S. payphones such that tariffing
is achieved at the local site. However, coin collection is
still to be based upon the conventional, U.S. method of
generation of reverse-polarity signals by a central office
of the land-based, switched telephone-network. It is
also known to couple such U.S. payphones to a cellular
transceiver via a conventional cellular interface unit.

The present invention is directed to an interfacing
unit that is coupled to an “International-type pay-
phone, such as the Landis-Gyr, coin-operated pay-tele-
phone, which interfacing unit of the invention assumes
al] of the functions of the central office, so that private
payphones may be readily and easily provided at any
chosen site, whether such payphone be coupled directly
to the land-based, switched telephone network, or be
coupled to a cellular, or other radio, telephorie system.

SUMMARY OF THE INVENTION

It is the primary objective of the present invention to
convert a conventional, “International”-type, coin-
operated pay-telephone, such that central office func-
tions are generated locally at the payphone-terminal
proper.

It is another objective of the present invention to,
specifically, generate tone-bursts locally at the pay tele-
phone site, by the generation of particular tone-frequen-
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cies determinative of the cost of the call, what is-gener-
ally termed “tariffing.”

It is yet another objective of the present invention to
allow for such central-office functioning at the local,
pay telephone-terminal site, such that tariffing itself is
done locally, with the determination of a valid tele-
phone call as well as all tone-detections being done at
the local payphone-terminal site.

It is an objective of the present invention also to
provide for the disconnection of the pay telephone
proper from the central office, or, alternatively, to its
connection to a cellular interface unit, during the call-
progress monitoring connection of the call to the called
party, so as to isolate the pay-telephone terminal so as to
prevent interference with the tones generated during
the call-progressing.

Toward these and other ends, the interfacing unit of
the present invention comprises a microcomputer, and
an associated EPROM in which is stored the exchanges
of the telephone numbers that are accessible by that
local payphone-terminal, which EPROM also stores a
table indicative of the tariffing rates associated with the
respective exchanges called. The invention also in-
cludes the tone-detectors for detecting the dialed
DTMF digits of the coin-operated pay-telephone, for
the conversion thereof for storage in the microcom-

" puter for the determination of a valid telephone number

40

45

dialed in order to determine the associated tariffing
rates. The tone detectors also include conventional
tone-detectors for detecting the tones received from the
central office, or, alternatively, tones received via the
over-the-air radio transmission, such as the cellular
network, via a conventional cellular interfacing unit,
manufactured by Telular, Inc., which tone-detectors
determine the various signals common to the yeneration
and completion of a telephone call, such as tones repre-
sentative of busy signals, as well as ringback signals.
The invention also includes “isolating™ switching cir-
cuitry for isolating the coin-operated pay terminal from
its couplement to the telephone system until the tele-
phone call has been connected. This isolation, achieved
through switching. circuitry, is performed in order to
prevent any noise or feedback from the pay telephone
terminal that would in any way disrupt the call-pro-
gressing signals generated by the central office to the
payphone-terminal. The switching circuitry, after hav-
ing separated, or isolated, the payphone-terminal from
its connection with the central office, will, however,

. switch over to a secondary unit that couples the pay-

phone-terminal to the tone detectors in order that the
person making the call may be able to hear the tones
received from the central office, such as busy signals,
audible ring signal, and the like, in order to simulate a
conventional telephone.

The present invention may be used for land-line con-
nection through a standard, land-telephone switching
network, by which the pay-telephone is directly con-
nected to the central office via land lines, or, may, alter-
natively, be used with a cellular network. by coupling
the interface unit of the present invention to a conven-
tional cellular interface unit that is coupled to a standard
cellular transceiver, such cellular interface unit being
conventional and manufactured by Telular, Inc.. of
Wilmette, Illinois, which cellular interface unit is dis-
closed in U.S. Pat. Nos. 4.658,096 and 4,737.975. There
is, therefore, achieved at the local payphone terminal-
site all of the functions hitherto generated by the central
office. By localizing such central-office functions at the
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local payphone-terminal site, private payphones may be
easily and readily provided. After a call has been made
according to the invention, the microcomputer, after
having determined the tariffing schedule for that partic-
ular call made, will generate 12K to 16k or 50 hertz
tone-bursts to the international-type payphone terminal
required for debiting the required amount from the
coins or -credit initially inserted into the payphone,
which debiting occurs by decrements in the base cur-
rency unit of the respective country. The more expen-
sive the call being made, the more frequent the 12K to
16k or 50 hertz tone-bursts are generated.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be more readily understood with
reference to the accompanying drawings, wherein:

FIG. 1is a block diagram of the overall system of the
present invention coupled between a cellular trans-
ceiver via a conventional cellular interface unit and to a
conventional international-type, coin-operated pay-tele-
phone;

FIG. 2 is a flow diagram showing the sequence of
events for completing a call over the system of the
invention;

FIG. 3 is a schematic diagram of the microcomputer
used in the present invention and its coupling to an
oscillator-filter for generating the tone-bursts required
for the tariffing of the call made;

FIG. 4 is a schematic diagram showing the switching
circuitry for isolating the pay-telephone terminal from
its coupling to the central office, or to the cellular trans-
ceiver, after a call has been determined as being valid

_and sent on for further, processing and completion;

FIG. 5 is a hardware diagram showing the coupling
of the microcomputer of the invention, its inputs and
outputs, and its connections to the tone-detectors;

FIG. 6 is a schematic diagram showing in greater
detail the switching circuitry shown in FIG. 4;

FIG. 7 is a flow chart showing the operation of the
system of the invention from initialization to the com-
pletion of a call;

FIG. 8 is a flow chart showing the flow of events
during call-progressing and tone-detection of the inven-
tion; and

FIG. 9 is a flow chart showing the procedural steps
for rate-determination at the outset upon having com-
pleted the dialing of a telephone number at the local pay
telephone terminal site. :

DETAILED DESCRIPTION OF THE
INVENTION

Referring now to the drawings in great detail, FIG. 1
shows the elements of the invention. A conventional
international-type, coin-operated pay-telephone 10 is
coupled to the cellular network, in this embodiment, via
the interfacing system 12 of the present invention. The
interfacing system of the invention, in turn, is coupled
to a conventional cellular interface-unit 14, such as that
manufactured by Telular, Inc. of Wilmette, Illinois,
which, in turn, is coupled to a conventional, cellular
transceiver 16 for over-the-air radio transmission to a
base site, for subsequent connection to either a land-
based switched telephone network, or to the cellular
base station and another cellular phone. In the alterna-
tive embodiment, the interface unit 12 may be coupled
directly via the land line to the conventional, land-based
switched telephone network. Power is derived via con-
ventional power supply 18 and batteries 20.

4
Referring to F1G. 2 for now, there is shown. in sum-
mary manner, the sequence of events by which a call
may be made and completed via the present invention.

~ After initial reset (block 22) and initialization of the
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system (block 24), the system of the invention awaits
“off-hook™ detection (block 26), which means that the
phone has been taken off-hook, and loop-current flow-
ing, by which a call is ready to be made. During the
dialing of the digits of the telephone number on the
payphone, the system of the invention reads such
DTMEF signals (block 28), converts them to binary code
for storage in the microcomputer of the invention, and
also determines the last digit of the telephcne number
dialed (block 30). This last-digit determination may be
achieved via digit-determination, such as that set forth
in U.S. Pat. No. 4,658,096, or may be accomplished by
a simple time-out process, i.e., after a preset time has
elapsed, it will be assumed that the last digit has been
dialed. Typically, such a time period may be between 4
and 10 seconds. After determining the last digit of the
dialed telephone number, the system of the invention
will determine if the telephone number dialed is, in fact,
a valid number, which is accomplished by *“looking up™
the first two or three digits of the dialed number. or
what may be termed the “exchange” thereof, in its
*look-up™ table, which is stored in EPROM or nonvoi-
atile RAM, and, if such exchange is valid, it is then
checked for a respective tariffing rate associated with it.
If such a rate is found (block 32), then the svstem of the
invention will automatically calculate the rate of tone-
pulse generation for tariffing purposes (block 34). The
system will then send the dialed telephone number to
the central office for the land-based, switched telephone
network, or to the radio base station via over-the-air
transmission in a cellular network. After such time. the
system of the invention will perform answer-supervi-
sion (block 36), during which there will be determined

whether the called party has picked up the phone at that .

end, or whether there is a slow busy signal generated. or
the like. Assuming that the call has been answered. with
the concomitant breaking of the ringback tone-signals,
which indicates that the called phone has been an-
swered, then the call is monitored and tariffing tone-
pulses are generated at periodic intervals depending
upon the cost of the call, all of which is initially deter-
mined during the validation process (block 38). The
system will continually check to see if the phone has
again been placed “on-hook™ again (block 40), and, if it
has, then the system returns to the *‘wait" state, discon-
necting the call, with tariffing also being terminated.
Referring to FIG. 4, there is shown a schematic dia-
gram for coupling the pay-telephone terminal to the
switched telephone network, or to the cellular network,
and for isolating it during the answer-supervision pro-
cess. The conventional, international-type coin-
operated pay-telephone 10 has associated with it a con-
ventional “off-hook™ current detector 24 for determin-
ing when the phone is taken off-hook. The pay-tele-
phone 10 is coupled to the telephone network 26, which
may be a land-line central office, or may be the cellular
system, via first relay-switch K1, in a first state thereof.
The switch K1, during the initial operation of the pay-
phone, which is during the making of a telephone call,
isolates the payphone from the telephone network 26.
While the call is being dialed on the payphone 10. and
the DTMF signals generated, the DTMF signals are
sent to conventional tone-detectors. which form part of
an overall series of conventional tone-detectors 30. for
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(54) Payphone with ring tone detection for deferring
payment acceptance

(57) Control apparatus for a payphone, especially a cellular
telephone 10, includes ring tone detection means 60 for
deferring acceptance of payment {eg coin or card) and
commencement of call duration timing until ring tone ceases
indicating successful connection of a call. The payphone has
a power supply 12 connected to a coin controlled mechanism
20, A coin detect terminal D outputs a signal on coin
detection through flip flop 24 to provide power from the supply
12 to the transceiver 10. A hook state detector 40 is
energised by lifting the transceiver 10 and a coin is placed in
a held condition whilst awaiting call connection. The ring tone
bursts are detected by detector 60 which starts timers 70, 72
in response to the stop and start of each ring tone burst.
When call connection has been made the output 86 energises
coin accept means 88 and a call timer 90 associated with an
indicator 96 related to elapsed time and coin accepted. When
the call is terminated, or further coins are not supplied, the
output 98 from the call timer 90 causes flip flop 24 to reset,

actuate coin return means 54 and initiate power off procadure.
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PAYPHONES

This invention relates to so-called payphones and
has particular, but not exclusive, application to

cellular telephones.

We are not aware of any cellular telephone units
being available for operation on a pay-operated basis,
and it is an object of this invention to provide an
effective system capable of application to cellular

telephones.

According to this invention, there is provided
payphone control apparatus comprising payment detection
means for successive payments, hook-state detection
means for lifting of telephone handpiece, and timing
means for limiting call duration according to payments
made for and during the call, and ring tone detection
means for deferring acceptance of payment and call
duration timing until ring tone ceases indicating
successful connection for the call and for terminating
payphone operation after the handpiece goes on-hook.

The payment and hook-state detection means may be
of any suitable nature and light emitting and detecting
types will be described and shown.

Operational state of the payphone can
conveniently be controlled by way of means performing an
Exclusive-OR function relative to payment detection and
power-on condition of the payphone, say controlling a’
switchable power supply for the telephone transceiver.
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Payment detection may involve setting the state of
bistable means reset by signals from the hook-state

detection means and/or call timing means.

Ring tone detection and related control
preferably involves producing a control signal at a time
beyond normal intervals between ring tone bursts. Such
provision can advantageously involve means setting two
different time periods both longer than intervals
between detected ring tone bursts and providing a
control signal only during the difference between said
time periods after ring tone bursts cease to be
detected. Two separate timers may be used, each started
at the trailing end of each ring tone burst and reset at
leading edge of next succeeding ring tone bursts. Means
performing an Exclusive-OR function can be used for
output states of the timers, and bistable means may
further usefully effectively staticise the time
difference control signal. When set, such bistable
means can control both of starting the call timing means
and operation of payment accept means. Resetting of
such bistable means is preferably before next operation

of payment detection means, typically going on-hook.

Provision for coin return can usefully utilise
coincidence gate means response to on-hook state,
preferably further with an eject provision, and
conveniently further in response to payment detection
and/or resetting of end-of-dial pulse detection means.

Specific implementation for this invention will
now be described, by way of example, with reference to

the accompanying drawings, in which:

X
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Figure 1 is a block circuit diagram;
Figure 2 is a flow diagram; and

Figure 3 is a detailed circuit diagram.

In the drawings, referring first to Figure 1, box
10 represents transceiver equipment of a cellular
telephone subscriber’s unit, and box 12 its power supply
12 required herein to be of a switched nature
(represented by enable terminal E) for payphone
operation indicated as controlled by coin mechanism 20.

The coin mechanism 20 has a coin detect output
terminal D to line 22 connected to one input of a flip
flop 24, which is of bistable type set by energising
line 22 and reset by energising line 26 to its other
input. OQutput 28 of the flip flop 24 goes to one input
of a two-input Exclusive-OR gate 30 whose other input is
connected over line 32 to output of the power supply 12.
Output 34 of the Exclusive-OR gate 30 will have one
state when both its inputs are high or low, and another
state when those inputs are different, and is used to
control the power supply 12 to be on when the Exclusive-
OR inputs are different. The latter will occur when the
power supply 12 is off and a coin-detect signal appears
on line 22, also when the power supply 12 is on and
there is no signal on line 22. That facilitates
operation using a coin mechanism 20 of a type giving
only a momentary coin detect output as a coin enters the
mechanism on its way to a held position pending
establishment of an intended call connection. A

49
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capacitor 36 serves to ensure that response of the flip
flop 20 to energisation of its reset line 26 is such
that the switched power supply 12 will not shuttle
between on and off states.

When the power supply 12 is switched on, the
transceiver 10 will be operable. For the embodiment of
payphone controller being described, however, operation
is further made to be possible only if the telephone
handpiece is lifted, i.e. off-hook in telephone
parlance. That is achieved using an on-hook/off-hook
detector 40 having an output- 42 that is energised for
off-hook conditions. Related circuitry 44 including a
coin eject switch 46 is operative to control
energisation of line 48 connected to reset line 26 for
the flip flop 24 and line 49 connected to one input of
AND gate 50. Resetting of the flip flop 24 is thus
obtained when the telephone hand-piece is on-hook, also
operation (via AND gate 50 and its output 52) of coin
return means 54 of the coin mechanism 20.

Once coin entry has been detected with the
handpiece off-hook, the power supply 12 will remain
switched on while dialing takes place and ring tone
bursts are detected by detector 60, indeed through a
call connection. Output 62 from the ring-tone detector
60 is shown going to envelope and triggering circuitry
64 operative to produce timer start and reset signals on
its output 66 at times corresponding to stop and start
of each burst of ring tone, respectively. Two timers 70
and 72 are shown operated by trigger signals on line 66.
Both of the timers 70 and 72 have time constants greater

than intervals between ring tone bursts, but those time
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constants are different so that, after a connection is
completed and ring tone bursts cease, there is bound to
be an interval corresponding to the difference in time
constants of the timers 70 and 72 during which their
outputs 74 and 76, respectively, are differently

energised.

The timer outputs 74 and 76 comprise inputs of a
second two-input Exclusive-OR gate 80 whose output 82
goes to one input of a second flip flop 84 of a bistable
type thus set to energise its output 86 for operating
coin accept means 88 of the coin mechanism and starting
operation of a call timer 90 over branch 92. Because of
the bistable nature of the flip flop 84, the coin accept
means 88 will remain enabled to accept further coins for

the duration of a telephone call.

The call timer 90 is shown cascaded with a second
call timer 94, though the latter can conveniently be a
last stage of a single timer if desired. An indicator
96, such as a light emitting diode, is associated with
the second call timer 94 and serves to indicate that
time paid for is running out and that further payment is
required if the call is to continue. Otherwise, the
call will be terminated automatically by way of output
96 of the second call timer 94 shown going to reset the
first flip flop 24, thus producing similarity of inputs
to the first Exclusive-OR gate 30 and causing power-down

of the transceiver 10.

The coin accept means 88 can conveniently be of a
type that goes automatically to a state in which coins
are not accepted at power-down of the transceiver 10.
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However, positive resetting of the second bistable 84 is

preferred and advantageous, and is shown achieved over

branch line 97 at next setting of the first flip flop 24 :
on detection of coin entry at next attempted use of the

equipment, which is entirely safe as electronics

responses will be much shorter than coin travel speed

and distance involved in the coin mechanism.

The AND gate 50 for controlling coin return is
shown with another input fed by branch 98 from the set
output 28 of the first flip flop 24, and also by reset
output from the second bistable 84. So, once a call has
started no coins can be returned before the call is
completed, in fact convenieﬁtly only when the telephone
handpiece on-hook. Other arrangements can be provided
and may be preferred. For example, with the handpiece
off-hook but before ring tone is established, and/or
employing a coin cumulation facility from which coins
are taken by the coin accept means only successively but
automatically at or just before timing-out by the call
timer or stage 94 and then unused coins returned in the
on~-hook condition either automatically or on operation
of the eject provision 46. Moreover, tokens could be
used instead of coins, even progressively cancelled call

credit cards by ready variation of known systems.

Figure 2 is a flow diagram representing operation
of a system hereof illustrated in detail in Figure 3,
and is believed to be self-explanatory.

Turning to Figure 3, boxes generally equivalent
to those of Figure 1 are superimposed and similarly
referenced. It will be noted that both of the coin
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detection means and the handpiece off-hook detection
means at 20 and 40 are shown utilising light emitting
diodes and phototransistors as convenient practical
implementations. The flip flops 24 and 84 can
conveniently be in a dual integrated circuit, as can a
pair of 4-input NAND gates shown connected up for the
three-input AND gate 10 of Figure 1. Indeed, so far as
possible, it is generally advantageous these days to use
semiconductor integrated circuits readily available with

plural circuitry on each.

-In Figure 3, various diodes and coupling, voltage
dropping or load resistors are indicated outside boxes
for which they serve,but that is not fully consistent,
for example particularly for the ring tone detector 60
where various ancillary components are shown connected
to an appropriate integrated circuit within the box 60,
and for leading and trailing edge trigger circuitry 64,
timers 70 and 72, call timer stages 90 and 94, output
conditioning circuitry referenced 100 for output of the
second Exclusive-OR gate 80, and referenced 102 for
output from the handset on/off hook detector 40, also
buffer circuitry 104 for output from the first
Exclusive~OR gate 30. Relays are shown with associated
circultry for the coin return and accept means 54 and
84, and a power supply is indicated at 110.

It will be appreciated that payphone controllers
hereof are not limited in application to telephones of

cellular type.

Figure 3 shows a diode 99 in line 98 that shorts

out the capacitor of timer 90 when a further coin is
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entered, so as to reset the timers 90 and 94. Resetting
of the flip flop 84 similarly involves a diode in line

97 upon hand-set going on-hook and/or coin ejection.
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(57) Abstract

A coin/credit operated public telephone is capable of making local, toll, and international calls using coins, credit card, or
IC card and also of making a voice announcement regarding its operation method to the caller through a handset (1). Moreover,
it provides graphic/character information through the LCD (10) and can transmit fault status that has been detected as a result of
a highly reliable self-diagnosis carried out by receiving control signals from a remotely located central management system.




