
GB2000665B       1 SPECIFICATION                                transmit
signal path disabling means. To reduce any echo effects, the adapter
Improvements in or relating to electroa-      may further comprise a sound
receiving horn, coustical telephone adapters                  which may be
acoustically-directed, the micro- 5
70 phone being operatively connected to the This invention relates to a
telephone adapter  horn. for hands-free telephony.                       By
use of an acoustically-directed horn, .The present invention provides
advantages  sound reception or aquisition is increased in in the area of
switching between the transmit  an angular volume in front of the horn
axis, 10 and receive modes of operation.            75 while decreasing
aquisition of sound outside Telephone adapters for using telephones     of
this volume. The hands-free telephones without the requirement of holding a
handset  used in offices and homes are invariably sur- are known in the
art. For example, U.S.      rounded by walls and other objects which Patent
3,887,771 (Abram N. Spanel) dis-      reflect sound. Therefore, even if the
speaker is 15 closes a telephone adapter which may be    80 standing behine
the horn of the hands-free used to enhance the quality and ease of
telephone (standing in a direction opposite to communication by telephone
over the then      the direction of directivity of the horn), the existing
prior art. The aforementioned patent  speaker's voice is nevertheless
picked up by of Abram N. Spanel enhances the quality of   the horn via
reflection of the sound off of a 20 communication by use of a re-entrant
horn  85 wall of the room in front of the horn. How- which provides
acoustic amplification of      ever, reflections of the speaker's voice are
not sounds to be transmitted over the telephone   picked up from the other
walls of the room. system. The acoustically amplified sounds di-  Sound
reflections from various other objects rectly coupled to the mouthpiece of
the hand-  outside of the directivity pattern of the horn 25 set of a
conventional telephone. The present  90 may be eliminated or reduced.
Therefore, the invention provides improvements over the      directivity
characteristics of the horn reduce teachings of the aforementioned patent
of     unwanted reflections or "echoes" in the trans- Abram N. Spanel so as
to aquire the aforesaid  mitted signal without seriously affecting the
advantages.                                   speaker's ability to
communicate from any 30   According to the invention, a telephone  95 point
within the room. By reducing the adapter for hands-free telephony for use
with  'echo" effect at the outset, The telephone a telephone handset having
an earpiece and    adapter obviates the need for additional wave-
mouthpiece, comprises:-                      shaping or filtering
electronic circuits which -a transmit signal path having a micro-
would be otherwise necessary to reduce the 35 phone, first amplifier means,
transmit path  100 '"echo" effect. A simpler, and therefore more disabling
means, and a transducer for convert-  reliable system is the result. ing
the amplified signal in said path to a      In the receive signal path,
amplification sound applyable to said mouthpiece;           means can be
inductively coupled to the ear- -a receive signal path having a coupler for
phone of the handset. This signal is amplified 40 coupling the received
signal in said earpiece    105 and applied to speaker means. In order to to
said receive signal path as an electrical  avoid the problem of
retransmitting received signal, second amplifier means for said electri-
signals from the speaker means, sometimes cal signal, receive signal path
disabling    referred to as "singing", the path disabling means, and
speaker means;                     means are provided in both the transmit
and 45 -bias means for maintaining the transmit  110 receive signal paths
and are responsive to the signal path in an active state when no signals
voice signals in the paths. In addition, bias are present;
means is provided to normally maintain the -delay means for introducing a
predeter-      transmit path in an active state when no mined delay prior
to disabling the receive    signals are present. 50 signal path;
115  In order to prevent the transmit and receive -delay shortening means
for shortening said   signal paths from switching in response to
predetermined delay in response to an in-     momentary pauses while a
person is speaking, creasing sound received by said microphone    such as
between syllables, means for delaying in the transmit path signal path;
the switching action is provided. In accor- 55-a comparator having an
output and two     1 20 dance with the present invention, delay shor-
inputs, one input being connected to the     tening means is provided to
reduce this delay transmit signal path and the other to the     when the
person using the hands-free phone receive signal path; and
speaks loudly. The delay shortening means is -third amplifier means to
afford voice con-   responsive to an increasing sound received by 60 trol
of the transmit disabling means, having  125 the microphone in the transmit
signal path. two inputs, one input being connected to the    A light
emitting diode digital display which output of said comparator and the
other being  displays the elapsed time of a telephone con- connected to the
transmit signal path via said  versation is preferably included. This
provides delay shortening means, the third amplifier  the person using the
adapter with a continu- 65 means also having an output connected to the
130 ous indication of the length of the telephone    GB2000665B      2 



conversation. The light emitting diode display  from the cradle of the
telephone in conjunc- may be mounted on the structure of the horn,   tion
with telephone adapter 22and may be in the approximate centre of the horn,
as      similar to that described in the co-pending viewed by the user. At
a predetermined num     application of Abram N. Spanel, entitled Tele- 5
ber of times per minute, the light emitting  70 phone Control Apparatus,
Serial No. diode display preferably flashes a number      667.335, which
was filed on March 16, corresponding to the elapsed time of a tele-    1976
and is now United States Patent No. phone conversation. The flashing of the
light  4,079,196. Briefly, the apparatus 12 has a emitting diode digital
display attracts the at-  member 16 of a predetermined weight which 10
tention of the user so that the user is kept  75  is pivotally mounted by
means of pivot mem- aware of the time being consumed in the        ber 18.
Pivot member 18 may be mounted telephone conversation Normally, a person
between the projections of the cradle. Mem- looks in the direction in which
he is speaking  ber  1 6 is of a predetermined weight sufficient and has a
tendency to look towards the horn    to hold the telephone disconnect
switch but- 1 5 which is receiving his voice. This natural ten-    80 tons
in a depressed condition when member dency is reinforced by the user's
attention     1 6 is in  the cradle of telephone 10 as shown being
attracted to the display causing the user  in Fig. 1. Member 16 is provided
with a to look in the direction of the horn. Therefore,  cavity for
receiving a switch assembly 20 the flashing of the display has a further
be-  Which may be of the mercury switch type. The 20 neficial effect on the
quality of speech trans-  85 switch assembly 20 in member 16 is shown
mission since it tends to cause the user to   in greater detail in Fig. 7.
As shown in both speak in the direction of the horn. Timing     Figs. 1 and
7, the switch is in an open circuit means, such as an electronic timer, can
be     condition with the liquid mercury 21 not provided to turn on at the
initiation of a     forming a closed electrical circuit between 25
telephone call by the operation of switch  90 electrical contact elements
23 and 25. When means. The outputs of the timing means, both   member 16 is
raised to a vertical position by an elapsed time signal and a strobe
signal, are  pivoting on pivot member 18, liquid mercury fed to light
emitting diode driver means which  flow around elements 23 and 25 forming a
in turn drives the light emitting diode digital  closed circuit. However,
it is understood that 30 display.                                     95
the switching from an open circuit condition For the purpose of
illustrating the invention,  to a closed circuit condition by the raising
of there are shown in 'the drawings forms which   member 16 may be reversed
to switching are presently preferred;  it being understood,  from a closed
circuit condition to an open however, that this invention- is not limited
to  circuit condition by means of the addition of 35 the precise
arrangements and instrumentalities  100 appropriate circuitry in telephone
adapter 22, shown.                                         as is well known
to those in the art. Further- Figure 1 is a view, in perspective, of a
more, it is understood that any other suitable telephone adapter in
accordance with the pre-  type of switch may be used, such as a micro- sent
invention as used in conjunction with a   switch. 40 conventional
telephone.                     105  The electrical contacts of switch 20
are Figure 2 is a view, in perspective, of the   connected to thetelephone
adapter 22 via adapter of Fig. 1 partially broken out, show-  electrical
cable 24. The raising of member 16 ing, inter alia, the structure of a
re-entrant  allows the disconnect switch buttons (not horn.
shown) of telephone 10 to rise thereby electri- 45   Figure 3 is an
enlarged view of a light   110 cally connecting the telephone to the tele-
emitting diode digital display for displaying  phone line. Simultaneously,
the switch  con- the time duration of a telephone conversation.  tacts of
switch assembly 20 are operated Figure 4 is a view, in cross-section, taken
providing a signal to telephone adapter 22 along line 4-4 of Fig. 3.
indicating that a telephone call is in progress. 50   Figure 5 is a
schematic diagram, in block  115 This signal may be used to turn on the
diagram form, of the electronic circuitry of the  amplification means in
the telephone adapter light emitting diode digital display.          22 and
initiate timing means, such as timer Figure 6 is a schematic diagram,
partially in  60 (Fig. 5)  the output of which is displayed block diagram
form, of the electronic circuitry  on a numerical display, such as light
emitting 55 of the present invention.                   120 diode digital
display 26. Figure 7 is a view, in perspective, of a       The mouthpiece
or transmitting end 28 of weight member, partially broken away to
handset 14 may be located in the first cavity show a mercury switch
contained therein.       of telephone adapter 22 which is sealed by a With
reference now to the drawings 'in       grommet or seal 30 of a resilient
or rubber- 60 detail; wherein like numerals indicate like ele-   125 like
material. The earphone or receiving end ments, there is shown in Fig. 1 a
telephone    32 of handset 14 may be positioned in a 10 which is provided
with a telephone control  second  cavity which is sealed by a grommet
apparatus 12 for operating the disconnect      or seal 33, which may also
be of a resilient buttons of the telephone while the handset 14
rubber-like material. 65 of the  telephone is continually located away  130
Referring now to Figs. 1 and 2 taken to-    3
GB2000665B        3 gether, the telephone adapter 22 is provided     Light
emitting diode display 26 is mounted 



with a re-erant type sound receiving horn     on re-entrant structure 42 as
shown in Figs. 1 36. The horn 36 may be ofethe 'exponential'    and 2 An
enlargement of this structure is type with several re-entrant sections and
may  shown in Fig. 3 with a cross-sectional view in preferably be composed
of cellulose acetate or   70 Fig. 4. The light emitting diode display is
other suitable plastic material to provide the  mounted within member 46.
Member 46 is best sound transmission characteristics, such  provided with a
nosing cone 48 which tends as providing a uniform frequency response
to shield excess light from the light emitting and the elimination or
reduction of undesired  diode display 26 thereby enhancing the visi- 10
resonances. The horn as shown in Fig. 2 may    75 bility of numbers
displayed thereon. The light contain an odd number of sections, an even
emitting diode display is provided with a ruby number of which are
re-entrant sections,       filter 52 in front of light emitting diodes 50.
which in combination form a continuous         The light emitting diodes
are activated by sound passageway of gradually decreasing       light
emitting driver means 54 (Fig. 5) via 15 cross-section extending fom the
open mouth  80 connector cable 56 and connector 58. 38 to the tail or
output portion 40. The tail    Referring to Fig. 5, there is shown in block
portion 40 may terminate in coupling relation-  diagram form a schematic of
the circuitry for ship to a microphone 41. Microphone 41         operating
the light emitting diode display 26. converts the sound waves into
electrical sig-  Remote switch assembly 20 of telephone con- 20 nals for
electrical processing as will be de-  85 trol apparatus 12 mounted on
telephone 10 scribed hereinafter in connection with Fig. 6.  activates the
timing means 60 and resets the The horn 36 has a mouth 38 with an
timing mearis to zero when a telephone call is effective area which is
relatively large com-  initiated by the raising of member 16. Upon pared to
that of the area of microphone 41.    the lowering- of member 1 6 timer
circuitry 60 25 This provides a relatively large acoustical gain.   90 is
turned off. The output of timer circuitry 60 The horn 36, including the
re-entrant struc-   is fed to light emitting diode driver circuitry tures
42 and 44, provides an axial acoustical  54 which in turn activates the
appropriate length from mouth 38 to rail 40 greater than   diodes of the
array of light emitting diodes the maximum diagonal dimension across the
50. The timing means also provides a strobe 30 entrance of mouth 38. Horn
36 provides a     95 or pulse signal via line 53 to light emitting
substantial amount of directivity with a direc-  diode driver circuitry 54
which causes the tivity pattern extending in front of horn 36   array of
light emitting. diodes 50 to flash a about the axis of horn 36. The axis of
horn    number indicative of the the elapsed time of a 36 is a line
extending through the centre of   telephone conversation a predetermined
num- 35 re-entrant structure 44. This reception sound    100 ber of times
per minute, which may preferably pattern effectively results in the
rejection of  be approximately 64 flashes per minute. The undesired
background noise from areas out-     strobe or pulse signal may be derived
from side the directivity pattern of horn 36. In    counters in the timer
circuitry 60. This flash- other words, reflections of sound from the
ing of the light emitting diode display attracts 40 walls on both sides of
and from behind the  105 the attention of the user so that the user is horn
will not be directly received by horn 36.  kept aware of the time being
consumed in a Telephone adapter 22 is provided with        telephone
conversation. The flashing of the voice energy controlled means for
switching    display has a beneficial effect on the quality of between the
transmit and receive mode of       speech transmission since the attraction
of the 45 operations, discussed more fully hereinafter in  110 flashing
light tends to cause the speaker to connection with. Fig. 6. Telephone
adapter 22  face the horn entrance. is also provided with a manually
operable        Referring now to Fig. 6, there is shown switch 140. The
switch 140 may be placed in    electronic circuitry, partially in block
diagram one of three positions corresponding to the    form, of the
electroacoustical telephone adap- 50 operating conditions of automatic,
listen and    11 5 ter in accordance with the present invention. talk. The
switch 140 will remain in either the  Considering first the transmit mode
of opera- automatic or listen position when so placed.   tion, there is a.
transmit path which includes However, the talk position is spring biased so
horn 36, which may preferably be a re-entrarit that switch 140 must be held
in the talk       horn as shown schematically in Fig. 6, the 55 position
when it is desired to have speech  120 directional sound information, as
amplified by transmitted over the telephone. The manual     the horn, is
applied to microphone 41 which switch 140 is provided in order to provide
converts the sound energy into an electrical possible enhanced operation
where the, user    signal. The electrical signal output of micro- finds
himself with a bad or a noisy telephone  phone 41 is applied to amplifier
62. The 60 line which may result in erratic automatic  125 output of
amplifier 62 is applied to transmit switching. The user may on occasion
desire to  path disabling switch means 64 and via rhe- use manual switch
140 for other reasons,       ostat 66 and diode 68 to one input of, an such
as maintaining the hands-free telephone   operational amplifier 70 having
two inputs in the receive or listen mode of operation for a  126, 114. The
switch 64 may be a field 65 period of time.                             130
effect transistor, although other suitable zero    GB2 000 665B      4
offset voltage electronic switches may be suit-  nally in telephone adapter
22. The sound able. Furthermore, electronic switch 64, and   output  of
speaker means 96 may emanate 



electronic switch 84 to be discussed herei    through openings 97 on the
left hand side of nafter, may be connected in the signal path in  telephone
adaptor 22 shown in Fig. 2. 5  other manners to achieve the same result.
For   70   The means for interrupting  the transmit and example, the switch
may be connected in the    receive paths is at least partially voice con-
signal path between a point in the signal path  trolled. Switch 64 is
normally biased to an on and ground. In this case, the switch means
condition or active state allowing operation in would be considered to be
"on" when they      the transmit mode of operation. The transmit 10 were in
a non-conductive state. The switch  75 path disabling switch 64 is
controlled by the means would be considered to be 'off  when     voltage
level output of an amplifier 100 they were in a conductive state, as this
would  Amplifier 100 may be an amplifier having at result in the shorting
of the signal path to  least two inputs, such as an operational ampli-
ground. Therefore, in the context of the pre-  fier as shown, with an
inverting input 102 15 sent invention, the switch means being " on"    80
and a non-inverting input 104. In the absence is understood to mean that a
signal would be   of a received signal being present, in other "enabled" to
pass through and be amplified     words in the absence of a signal being
induc- in the transmit or receive signal paths, respec-  tively coupled
from earphone 32, a signal of tively. The switch means is considered to
positive polarity may be applied to input 104 20 "off"' when signal
transmission through the  85 of operational amplifier 100 from the output
signal path is prevented or "disabled;. The    of comparator 86 via line
106.' Comparator output of amplifier 62 is frequency contoured  86, which
has at least two inputs, generates 'by resistive loading of the microphone
41 of  this positive output signal' due to, at least in the telephone
handset 14 which reduces the     part, a bias signal supplied by a bias
means 25 low frequency response and further enhances    90 from bias supply
108 via diode 1 10. The the quality of communication in the transmit  input
to diode 1 10 is provided with an r-c mode of operation.
timed constant network comprised of resistor Assuming that the switch 64 is
enabled,      111 and capacitor 1 13: It is understood that then the output
of amplifier 62 is applied to  the polarities described herein are for pur-
30 the transducer drive amplifier 72. The output    95 poses of
illustration, and not for purposes of of amplifier 72 is applied to one of
the two   limitation, and that the circuit herein may be inputs of a
comparator 86 via resistor 73 and  readily designed using opposite
polarities. rectifying diode 1 10 and to amplifier 74      Therefore, under
static conditions, without a which drives a transducer 76. Transducer 76
signal being transmitted or received, the trans- 35 converts the electrical
signal output of ampli-   100 mit signal' path is biased on and the receive
fier 74 into sound waves. The sound waves      signal path is biased off.
The biasing on of the are coupled to the microphone 78 of the
transmit channel allows the user of the hands- telephone handset located in
mouthpiece 28     free telephone to be made aware of any of handset 14.
telephone line difficulties before the other 40   In'the receive mode of
operation, a receive   105 party to the telephone conversation so that
signal path will include earphone 32 of tele   the user may take
appropriate action. The phone handset 14 which is inductively cou-     user
is made aware due to the fact that he pled by means of inductive coupling
80 to a    may transmit speech and receive back a re- differential
amplifier 82. For example, the    sponse from which he can judge by the 45
inductive coupling 80 may be an earphone   1 10 quality of the response
received whether there transducer provided with an electrostatic      are
telephone line difficulties with possible shield such as disclosed in
United States      attendant switching problems.   ' Patent No. 3,887,771
of Abram N. Spanel.        If telephoneline conditions are not good, or The
differential amplifier 82 may have a com-  for other reasons, the user may
desire to 50 mon  mode rejection of :60 db which makes it   1 15 manually
control the switching between the sensitive to the signals in the earphone
32 of  transmit and receive modes of operation by handset 14, but provides
effective rejection of  means of switch 140, shown in Figs. 1,  2
extraneous noise signals, such as electrostatic  and 6. Switch 140 may be
positioned in an fields in the area. The output of differential  automatic
(voice-controlled) position 141 as 55 amplifier 82 is applied to a receive
path  120 shown, in a listen position 1 42 or manually disabling switch 84
and as the other of the    held in a talk position 143 against a spring two
inputs to comparator 86 via resistor 88    bias. Referring to Fig. 6  it
may be seen that and rectifying diode 90. Switch 84 may be      switch 140
in the automatic position 141 similar to switch 64.
does not affect theoperations of the switching 60   Assuming that the
switch 84 is enabled, the  125 circuitry of the interrupting  means because
output of differential amplifier 82 is then  automatic position contact 141
is floating and applied via volume control rheostat 92 to     has no effect
on input 102 of amplifier 100 power amplifier or speaker means drive ampli-
nor on line  1 18 connected to the control fier 94. The output of amplifier
94 is applied  terminal or receive switch 84. Switch 140 in 65 to speaker
means 96 which is mounted inter-   130 the listen position 142 connects
input 102 of    5
GB2000665B        5 amplifier 100 and line 11 8 to a positive     ceive
channel via the operational amplifier 70, potential cawsing the turning off
of transmit  which helps to reduce the delay of the signal switch 64, by
the output of amplifier 100,    on the time constant network 120. In other 



and the turning on of receive switch 84.      words, the amplified output
of operational 5 Switch 140 in talk position 143 connects   70 amplifier 70
in response to an input on non- input 102 of amplifier 100 and line 118 to
inverting input 126 tends to increase the ground causing the turning on of
transmit     discharge rate of r-c time constant 120 switch 64, by the
output of amplifier 100,    thereby forcing operational amplifier 100 to
and the turning off of receive switch 84.     turn on the transmit channel
and forcing the 10   Upon receipt of a signal in the receive  75 rapid
turning off of receive switch 84 via line channel from earphone 32, a
signal is sup-    118. plied via inductive coupling 80, differential  It
will be apparent to those skilled in the art amplifer 82, resistor 88 and
diode 90 to     that various modifications may be made to the input 112 of
comparator 86. The signal on    telephone adapter described herein within
the 1 5 input 112, if it is of sufficient magnitude,  80 spirit and scope
of the present invention. For causes comparator 86 to change the state of
example, various equivalent structures may be its output which changes the
state of opera-  used in performing the function of the circui- tional
amplifier 100 causing transmit switch  try described herein. In certain
instances, po- 64 to be turned off. The output of comparator  larities have
been described in order to pro 20 86 is also applied to inverting input 114
of  85 vide a concrete illustration of the operation of operational
amplifier 70 via line 116. This  the circuitry, but it is understood that
this is causes operational amplifier 70 to change the  not intended to be
limiting, and that some or state of its output. The changed output of
all of the polarities may be changed by use of amplifier 70 causes the
receive path disabling  circuitry well known in the art. Furthermore, 25
switch 84 to be turned on via line 118. A  90 changes may be made in the
control circuitry means for introducing a predetermined time    of the
interrupting means and the specific delay may be provided in this switching
circui-  means for providing the delay and variation in try by r-c time
constant network 120 corm-    the delay times. prised of resistor 1 22 and
capacitor 1 24. The  In view of the above, the present invention 30 time
constant of r-c network 120 may be    95 may be embodied in other specific
forms - selected so that the time constant maintains  without departing
from the spirit or essential the telephone adapter in the receive condition
attributes thereof, and, accordingly, reference for approximately 500 to
700 milliseconds     should be made to the appended claims, after the
cessation of a signal being received  rather than to the foregoing
specification as 35 in the receive channel from earphone 32.  100
indicating the scope of the invention. Means for shortening the delay
provided by     For example, the amplifier 100 may be an the time constant
network 120 may be pro-     operational amplifier or comprise first and
vided by an increasing amplitude signal on    second amplifiers. In the
case of the last- non-inverting input 126 of operational ampli-  mentioned
arrangement, each amplifier may 40 fier 70 which is received from the
output of    105 have two inputs, the output of the comparator amplifier 62
via rheostat 66 and diode 68. In  86 being connected to one of the two
inputs the alternative, rheostat 66 may be eliminated  of each amplifier,
the other input of the first and the time delay controlled by adjusting the
amplifier being connected to the transmit sig- gain of amplifier 70. The
signal on non-      nal path, the other input of the second ampli- 45
inverting input 126 provides a signal on the    110 fier being connected to
the output of the first output of amplifier 70 which effectively de-
amplifier, the second path disabling means 84 creases the discharge time of
r-c network    and the delay means 120. The output of the 120. Therefore, a
variable time delay is pro-  second amplifier is then connected to the
first vided in the interrupting means.              path disabling means
64. 50   Referring now to the transmit signal path,    115  The amplifier
82 may be replaced by a the transmit signal path is maintained nor-
multiple amplifier system, one amplifier of mally on, in the absence of a
received signal  which may be a balanced amplifier or a differ- by means of
the bias signal supplied from     ential amplifier. Similarly, the
amplifier 62 bias source 108. This bias signal is applied to  may be
replaced by a multiple amplifier sys- 55 amplifier 100 via comparator 86 as
previously  120 tem. The inputs to the comparator 86 may be discussed. Upon
the receipt of a signal in the  driven from rectifiers as may the input to
the receive path from earphone 32, the transmit   amplifier 62. path is
disabled to prevent any local loop acoustic feedback for as long as the
receive  CLAIMS 60 channel is active. However, during the time  125   1. A
telephone adapter for hands-free tele- that a transmit signal is present,
or in other  phony for use with a telephone handset hav- words, when an
output signal is generated by  ing an earpiece and a mouthpiece; said adap-
microphone 41, a portion of this signal is   ter comprising:- tapped off
via rheostat 66 and diode 68        a transmit signal path having a micro-
65 which tends to more quickly disable the re-    130 phone, first
amplifier means, transmit path    *  C   L   M  S   * 5               GB
2000665B                                                              5
amplifier 100 and line 118 to a positive      ceive channel via the
operational amplifier 70, potential causing the turning off of transmit
which helps to reduce the delay of the signal switch 64, by the output of
amplifier 100,    on the time constant network 120. In other 



and the turning on of receive switch 84.      words, the amplified output
of operational 5 Switch 140 in talk position 143 connects    70 amplifier
70 in response to an input on non- input 102 of amplifier 100 and line 118
to    inverting input 126 tends to increase the ground causing the turning
on of transmit     discharge rate of r-c time constant 120 switch 64, by
the output of amplifier 100,    thereby forcing operational amplifier 100
to and theturning off of receive switch 84.     turn on the transmit
channel and forcing the 10   Upon receipt of a signal in the receive  75
rapid turning off of receive switch 84 via line channel from earphone 32, a
signal is sup-    118. plied via inductive coupling 80, differential   It
will be apparent to those skilled in the art amplifer 82, resistor 88 and
diode 90 to      that various modifications may be made to the input 112 of
comparator 86. The signal on     telephone adapter described herein within
the 1 5 input 112, if it is of sufficient magnitude,  80 spirit and scope
of the present invention. For causes comparator 86 to change the state of
example, various equivalent structures may be its output which changes the
state of opera-  used in performing the function of the circui- tional
amplifier 100 causing transmit switch  try described herein. In certain
instances, po- 64 to be turned off. The output of comparator  larities have
been described in order to pro- 20 86 is also applied to inverting input
114 of  85 Vide a concrete illustration of the operation of operational
amplifier 70 via line 116. This   the circuitry, but it is understood that
this is causes operational amplifier 70 to change the  not intended to be
limiting, and that some or state of its output. The changed output of
all of the polarities may be changed by use of amplifier 70 causes the
receive path disabling  circuitry well known in the art. Furthermore, 25
switch 84 to be turned on via line 118. A   90 changes may be made in the
control circuitry means for introducing a predetermined time    of the
interrupting means and the specific delay may be provided in this switching
circui-  means for providing the delay and variation in try by r-c time
constant network 120 com-     the delay times. prised of resistor 122 and
capacitor 124. The   In view.of the above, the present invention 30 time
constant of r-c network 120 may be    95 may be embodied in other specific
forms - selected so that the time constant maintains  without departing
from the spirit or essential the telephone adapter in the receive condition
attributes thereof, and, accordingly, reference for approximately 500 to
700 milliseconds     should be made to the appended claims, after the
cessation of a signal being received  rather than to the foregoing
specification as 35 in the receive channel from earphone 32.  100
indicating the scope of the invention. Means for shortening the delay
provided by      For example, the amplifier 100 may be an the time constant
network 120 may be pro-     operational amplifier or comprise first and
vided by an increasing amplitude signal on    second amplifiers. In the
case of the last- non-inverting input 126 of operational ampli-  mentioned
arrangement, each amplifier may 40 fier 70 which is received from the
output of    105 have two inputs, the output of the comparator amplifier 62
via rheostat 66 and diode 68. In  86 being connected to one of the two
inputs the alternative, rheostat 66 may be eliminated  of each amplifier,
the other input of the first and the time delay controlled by adjusting the
amplifier being connected to the transmit sig- gain of amplifier 70. The
signal on non-      nal path, the other input of the second ampli- 45
inverting input 126 provides a signal on the    110 fier being connected to
the output of the first output of amplifier 70 which effectively de-
amplifier, the second path disabling means 84 creases the discharge time of
r-c network     and the delay means  120. The output of the 120. Therefore,
a variable time delay is pro-  second amplifier is then connected to the
first vided in the interrupting means.              path disabling means
64. 50   Referring now to the transmit signal path,    11 5  The amplifier
82 may be replaced by a the transmit signal path is maintained nor-
multiple amplifier system, one amplifier of mally on, in the absence of a
received signal  which may be a balanced amplifier or a differ- by means of
the bias signal supplied from     ential amplifier. Similarly, the
amplifier 62 bias source 108. This bias signal is applied to  may be
replaced  by a multiple amplifier sys- 55 amplifier 100 via comparator 86
as previously  120 tem. The inputs to the comparator 86 may be discussed.
Upon the receipt of a signal in the  driven from rectifiers as may the
input to the receive path from earphone 32, the transmit   amplifier 62.
path is disabled to prevent any local loop acoustic feedback for as long as
the receive  CLAIMS 60 channel is active. However, during the time  125
1.  A telephone adapter for hands-free tele- that a transmit signal is
present, or in other  phony for use with a telephone handset hav- words,
when an output signal is generated by      ing an earpiece and a
mouthpiece; said adap- microphone 41, a portion of this signal is    ter
comprising:- tapped off via rheostat 66 and .diode 68       a transmit
signal path having a micro- 65 which tends to more quickly disable the re-
1 30 phone, first amplifier means, transmit path    6 disabling means, and
a transducer for convert-   means being in said first condition; and the
ing the amplified signal in said path to a       light-emitting diode
digital display means also sound applyable to said mouthpiece;
being operable in response to said switch a receive signal path having a
coupler for     means being in said first condition. 



5 coupling the received signal in said earpiece  70   9. An adapter
according to any preceding to said receive signal path as an electrical
claim comprising manually operable means for signal, second amplifier means
for said electri-  controlling the disabling means. cal signal, receive
signal path disabling          10. An adapter according to Claim 9, means,
and speaker means;                        wherein the manually operable
means gener- 10 -bias means for maintaining the transmit  .   75 ates at
least three operating conditions, the signal path in an active state when
no signals   first enabling operation of only the transmit are present;
path, the second enabling operation of only -delay means for introducing a
predeter-         the receive path and the third enabling voice mined delay
prior to disabling the receive       operation of either path. 15 signal
path;                                  80   11. An adapter according to
Claim 10, -delay shortening means for shortening said      wherein the
manually operable means auto- predetermined delay in response to an in-
matically returns from the first operating con- creasing sound received by
said microphone       dition to the third operating condition. in the
transmit signal path;                       12. An adapter according to
Claim 11 20   a comparator having an output and two       85 having a
flashing numerical time-elapsed dis- inputs, one input being connected to
the         play. transmit signal path and the other to the          1 3. A
telephone adapter for hands-free receive signal path; and
telephony substantially as hereinbefore de- -third amplifier means to
afford  voice con-     scribed with reference to the accompanying 25 trol
of the transmit disabling means  having  90 drawings. two inputs, one input
being connected to the       14. An adapter as claimed in any preced-
output of said comparator and the other being    ing claim in combination
with a telephone connected to the transmit signal path via said   handset.
delay shortening means, the third amplifier 30 means also having an output
connected to the      Printed for Her Majesty's Stationary Office by
Burgess & Son (Abingdon )Ltd.-1982. transmit signal path disabling means.
Published at The Patent Office. 25 Southampton Buildings. 2. A telephone
adapter as claimed in           London,. WC2A IAY, from which copies may be
obtained. Claim 1, wherein said transmit signal path further comprises a
sound receiving horn, said 35 microphone being operatively coupled to said
horn. 3. A telephone adapter as claimed in Claim 2, wherein said horn has
acoustical directivity of sound reception. 40   4. A telephone adapter as
claimed in any one of Claims 1 to 3, further comprising a numerical display
of elapsed time. 5.  A telephone adapter as claimed 'in Claim 4, wherein
said numerical display is 45 light-emitting. 6. A telephone adapter as
claimed in Claim 5; in which said display is a light- emitting diode
digital display means. 7. A telephone adapter as claimed in 50'Claim 6,
provided with switch means operable in response to a telephone call,'
timing  means operable in response to said switch means, and light-emitting
diode driver means respon- sive to the output of said timing means, for 55
providing an output for energization of the light-emitting diode display
means. 8. A telephone adapter as claimed in Claim 6 or 7, further
comprising:- -switch means operable to a first condition 60 in. response to
said telephone handset being connected to transmit and receive, and opera-
ble to a second condition in response 'to said telephone handset being
disconnected; said first, second and third amplification means 65. being
operable in response to said switch    


