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Field of the Invention The present invention relates to an appara U
met hod for automatic redialing, and nore particularly, to a nmethod for
storing the tel ephone nunbers and the tinme sequence (tine interval) of

di al ed nunbers into the menory. Furthernore, the tel ephone nunbers with the
stored sequence are redialed automatically to inprove the probability of a
successful dial. 2. Description of the Prior Art Currently, the apparatus

and t he net hod.,f Lal i u | i.cat ' s, such as
t el ephone, fax%ﬁﬁw&ﬁ&ﬁmﬂwﬁ‘ﬁm’m nmenory.
‘Therefore, while pressing the re t he communi cati on equi pnent
nerely retrieves the tel ephone nmmm@e menory and dials out.
However, the nethod ignores the tinme sequence of dialed nunbers, and
usually fails in dialing, for exanple, in making a | ong distance call,

dialing out froman extension tel ephone set, dialig out to an external
extension, keying in security code before dialing etc. As shown

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to an apparatus and a method for automatic redialing,
and more particularly, to a method for storing the telephone nﬁmbers and the time
sequence (time interval) of dialed numbers into the memory. Furthermore, the telephone
numbers with the stored sequence are fedialed automatically to improve the probability
of a successfil dial.

2. Description of the Prior Art

Currently, the apparatus and the method for redialing function on communication
equipments, such as .telephone, fax etc., simply store the telephone numbers into the
memory. Therefore, while pressing the redialing key, the communication equipment
merely retrieves the telephone number from the memory and dials out. However, the
method ignores the time sequence of &ialed numbers, and usually fails in dialing, for
example, in making a lo;g distance call, dialing out from an extension telephone set,
dialing out to an external extension, keying in security code before dialing etc. As shown
in Fig. 4, the conventional redialing method with the same time sequence and the
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in*Fig. 4, the conventional redialing nethod with the sane tinme sequence
and the -2- artificial dialing nethod with different tinme sequence. Due
to the dialed tel ephone nunbers can't match conpletely with the tine
sequence, it usually leads to the failure of redialing. SUMVARY OF THE

| NVENTI ON The obj ect of the present invention is to inprove the
conventional redialing nmethod by storing the dialed numbers and the tlne
sequence simultaneously for assuring it cah Tatch with the artificial

dialing conpletely to redial successfully . The Obj ect of the invention is
fu|fi||e@ng§?mq@lr methed with different time $equencgodPueoto the digled te qpégmung by

storing the dialed nunbers and t ti e sequence si neoysl
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of tel ephope.nunbers, a read-only nenory (ROM for storing a program a

m cr opr od& for controlling the whole operation flow by executing the
program a :

SUMMARY OF THE INVENTION

The object of the present invention is to improve the conventional redialing method
by storing the dialed numbers and the time sequence simultaneously for assuring it can
match with the artificial dialing completely to redial successfully .

The object of the invention is fulfilled by providing an apparatus and a method for
automatic redialing by storing the dialed numbers and the time sequence simultaneously.
The apparatus comprises : a timer for recording a time sequence of a plurality of
telephone numbers, a read-only memory (ROM) for storing a program, a
‘microprocessor for controlling the whole operation flow by executing the program, a
random access memory (RAM) for storing and retrieving the dialed telephone numbers
and the time sequence, and a telephone interface which consists of a dialing keyboard, a
automatic redialing key, and a telephone receiver, wherein. the dialing keyboard is
utilized as dialing function when it is dialed by the user, the automatic redialing key is
utilized as redialing function when it is dialed by the user, and telephone receiver is

utilized as communicatiné function when it is picked up by the user.

The timer of the present invention provides recording function for the time



rarfdom access nenory (RAM for storing and retrieving the dialed tel ephone
nunbers and the tinme sequence, and a tel ephone interface which consists of
a dialing keyboard, a automatic redialing key, and a tel ephone receiver,
wherein the dialing keyboard is utilized as dialing function when it is
dial ed by the user, the automatic redialing key is utilized as redialing
function when it is dialed by the user3 -and tel ephone receiver is utilized
‘as communij cating function when it is picked up by the user. The tiner of
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match with the artificial dialing completely on the dialed telephone numbers and the time

sequence to redial successfully.

BRIEF DESCRIPTION OF THE DRAWINGS
The present invention will be more fully understood by the detailed description
given hereinafter with reference to the accompanied drawings which are given by way of
illustration, and are unlimitative of the present invention.
 Fig.1.shows the diagram of the automatic redialing according to the present invention.

Fig.2. shows the dxagram of the telephone interface shown in Fig.1.

Fig.3. shows the address relative charts of random access memory(RAM) shown in
Fig.1.

- Fig.4. shows the comparative charts about the time sequence of the artificial dialing, the
conventional redialing, and the present invention.

Fig.5. shows the flow charts of the present invention by pressing the dialing keyboard to



BRIFEF DESCRI PTI ON OF THE DRAW NGS The present invention will be nore fully
understood by the detail ed description given hereinafter wwth reference to
t he acconpani ed drawi ngs which are given by way of illustration, and are
unlimtative of the present invention. Fig.l.shows the diagramof the
automatic redialing aceording to the present invention. Fig.2. shows the

di agram of the tel ephone interface shown4 A Fig.1l. Fig.3. shows the address
relative charts of random access nenory(RAM shown in Fig.1l. Fig.4. shows

t he conparajive ¢harts aphqu he time sequence of the artificial dialing,
t he conveﬂ?f?}ﬁépgﬁ@d?Qei‘ﬁﬂ?&Qﬁﬁ’g?%mﬁF@%md AUEGSPRFICE g. 5. shows the
flow charts of the present invention by pressing the dialing keyboard to
-4- dial out and store the dialed tel ephone nunbers and the tinme sequence.
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automatic
key to dial out the dialed telephone numbers and the time sequence.

DESCRIPTION OF THE PREFERRED EMBODIMENT

An embodiment of the present invention will now be described with reference to

the accompénied drawings.

As illustrated in Fig.1, microprocessor 13, ROM 15, RAM 11, power(unshown in
the figure)etc. are simple and necessary computer elements combined with timer 12 and
telephone interface 14 to become an automatic redailing apparatus of the present

invention.

As illustrated in Fig.2, the telephone interface consists of a telephone receiver 141,
a dialing keyboard 142, and a smart redailing key 143. The telephone interface 14,
compared with the ordinary telephone interface, merely adds a automatic redialing key
143 to perform the redailing function. o

As illustrated in Fig:‘é, the user dials a series of the dialed telephone numbers which
are “D1,D2,..Dn”, and a series of the time sequence which are “T1,T2,..Tn-1".
Referring to Fig.1, the user presses the dialing key in the dialing keyboard 143 as shown



key to dial out the dialed tel ephone nunbers and the tinme sequence.
DESCRI PTI ON OF THE PREFERRED EVMBCDI MENT An enbodi nent of the present

i nvention will now be described with reference to the acconpani ed draw ngs.
As illustrated in Fig.1l, mcroprocessor 13, ROM 15, RAM 11, power (unshown
in the figure)etc. are sinple and necessary conputer elenents conbined with
tinmer 12 and tel ephone interface 14 to beté@ne an autonatic redailing
apparatus of the present invention. As illustrated in Fig.2, the tel ephone
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then it stores D2 into the number region of RAM 11, and takes out the time of the timer

12 to define it for T1, and stores T1 into the time region of RAM 11. Then,restarting the
timer 12. Continuously, the user presses the dialing key which is the nth number Dn, Dn
will be dialed out and stored into the number region of RAM 11, and microprocessor 13
takes out the time of the timer 12 to define it for Tn-1, stores Tn-1 into the time region
of RAM 11, and closes the timer 12. As stated above, the contents in the number region
of RAM 11 are “D1,D2,..Dn”, and the contents in the time region of RAM 11 are
“T1,T2,...Tn-1".

Referring to Fig.1 again, the user presses the automatic redialing key 143 as shown
in Fig. 2. The microprocessor 13 controls the whole aj:paratus by executing the program
in ROM 135, it takes out the first dialed number “D1” from RAM 11, dials out D1,at the
same time, it takes out the first time sequence “T1” from RAM 11, and then it setups the
time of the timer 12 to be T1, and starts the timer 12. When the time of the timer 12 is
over, the microprocessor 13 takes out the sécond dialed telephone number “D2” from
RAM 11, and then it dials out D2, at the same time, it takes out the second time
sequence “T2” from RAM 11, setups the time of the timer 12 to be T2, and then restarts
the timer 12. Cominuoﬁ;ly; when the (n-1)th time comes, the microprocessor 13 takes
out the nth number “Dn” from RAM 11 and dials out Dn, and then it closes the timer 12.
As stated above, when the user presses the automatic redialing key 143, the series of the



5-in Fig.2, which is the first nunber D1, then m croprocessor 13 controls
t he whol e apparatus by executing the programin ROM 15 and dials out D1,
and then stores D1 into the nunber region of RAM 11, and at the sane tine
starts the tiner 12. The user presses the dialing key which is the second
nunber D2, m croprocessor 13 dials out D2, then it stores D2 into the
number region of RAM 11, and takes out thé time of the tinmer 12 to define
it for T1l, and stores Tl into the tinme region of RAM 11. Thenrestarting the

timer 12. . t,i usly. - fhe pr es.t he di.al i.ng k lch i he nth
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12. As stated above, the contents in the nunber region of RAM 11 are
“D1,D2,...Dn", and the contents in the time region of RAM 11 are _
"T1, T2, ... Tnihen theuSer! difld ahOthkd Seried o¥qRé DialddRlepBéte RIRSIE Sthé RBmBE OMati C

redi aling key 143 as shown in Fig. 2. The m croprocessor 13 controls the

whol e appagioh 6§ RAMENEfid! the gintevegioh @FReAMi 1T WilMelplacéd bl eewasdtied b first
di al ed nunber "D1" from RAM 11, dials out D1,at the

the dialed telephone numbers and a new series of the time sequence, and then the user

presses the automatic redial key 143, the new series of the dialed telephon'e numbers will .
be redialed out in order to be in accordance with the new series of the time sequence, so

as to assure the success of redialing every time.

As illustrated in Fig.4, it is an example for connecting to an extension from a
switchboard, it needs an accurate time sequence(time interval), and if the time sequence
is too long or too short, it usually leads to the failure of redialing. Assuming the numbers
of the switchboard is “D1,D2,...Di” and the numbers of the extension is “Di+1,...Dn”,
and the series of the time sequence of the artificial dialing is “T1,T2,...Ti...Tn-17,
whérein Ti is the time sequence of the switchboard changing to the extension. The series
of the time sequence of the automatic redialing is also “T1,T2,...Ti,...Tn-1"and if is the
same with the time sequence of the art1ﬁc1a1 dialing, therefore, the present invention can
assure the successful redialing. Howevér, the conventional redialing is different with the
-artificial dialing in the time sequence “Ti’, when the switchboard changes to the
extension, therefore, the series of the time sequence can‘t match with each other
between the artificial dxa.lmg and the conventional redialing ,so as to the conventional
redialing will lead to the failure of redialing.



sane time, it takes out the first tinme sequence "T1" from RAM 11, and then
It setups the tinme of the tinmer 12 to be T1l, and starts the tinmer 12. \Wen
the tinme of the timer 12 is over, the mcroprocessor 13 takes out the
second di al ed tel ephone nunber "D2" from RAM 11, and then it dials out D2,
at the same tinme, it takes out the second tinme sequence "T2" from RAM 11,
setups the tine of the tinmer 12 to be T2. and then restarts the tinmer 12.
Conti nuously, when the (n-1)th tinme cones, the m croprocessor 13 takes out
the nth nunber 'Dn" from RAM 11 and dials out Dn..and then it closes the
timer 12. m%tﬂaﬁwteémﬁmsmwmﬂmsmwmmwmmmm||ng
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current dialed number, and “Ti-1” is the time sequence between “otime” and“ctime”.

The program starts at sfep 501 by pressing a dialing key. Next, at decision step 502, the
program checks if the dialing key is the first diafing key. If the dialing key is the first
dialing key, YES branch is taken to step 503 where the program initializes the counter
value for “i=1”, then, does the step 504. Otherwise, if not, NO branch is jumping to step
504. At .the step 504, the program gives the dialed telephone number to Di, next, stores
directly the dialed telephone number into the number region of RAM 11 at step 513.
Next, the program dials out the number at step 505 and at decision step 506 it checks if
the dialing key is the first dialing key in line. If YES, YES branch is taken to step 507
where the program gives the current time to “otime”, and then does the step
511.0Otherwise, if not, NO branch is jumping to step 508 where the program gives the
current time to “ctime” and at step 509 it takes out the difference between “ctime” and
“otime”, defines the difference to “Ti-1”. Moreover, the program stores Ti-1 into the
time region of RAM 11 at step 514. Next, the program is jumping to step 510 where it
gives “ctime” to “otime”. Furthermore, at step 511 where the pi-ogram gives “i” to “n”
and then it adds the counter value “I” for “i=i+1”. Now, the program completes once
artificial dialing process, and it is continuing the stated above steps until finishing the
amﬁclal dialing.

As illustrated in Fig.6, it shows the flow charts of the present invention by pressing



presseé the automatic redial key 143, the new series of the dialed

t el ephone nunbers will be redialed out in order to be in accordance with
the new series of the tinme sequence, so as to assure the success of
redialing every tine. As illustrated in Fig.4, it is an exanple for

connecting to an extension froma sw tchboard, it needs an accurate tine
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will lead to the failure of rediallng.

telephone number to be redialed out. Otherwise, if yes, YES branch is taken to step 604
where the program retrieves the number “Di” from the number region of RAM 11 at
step 610, and then it redials out the number Di. Next, at decision step 605, the program
checks if the number is the last redialing number, namely, it judges if “i” is equal to “n”.
If the answer is yes, YES branch is taken to the end of program process. Otherwise, if
the answer is not, NO branch is taken to step 606 where the program retrieves the tlme
sequence “Ti” from the time region of RAM 11 at step 611, and then it starts the timer
to set the time for “Ti”. Next, at step 607, the program adds the counter value “i” for
“i=i+1”. Now, the program completes once redialing process. When the time “Ti” of the
timer is over, the timer interrupts into the program, and then the program is taken back
t0 step 603. Continuing the stated above steps until step 603 is unsatisfied and the
automatic redialing is finished.

Although specific embodiments nave been illustrated and described, it will be
obvious to those skilled in the art that various modification may be made without

departing from the spirit ;'vhich is intended to be limited solely by the appended claims.



-7- ‘T##ﬂs%LaLﬁgﬂ““_ﬁgﬁS it shows the flow charts of the present
I nventi ressing thedialing keyboard to dial out and store the dialed
telepho Egﬁ ﬂﬁ e tinme sequence, wherein "i" is the counter val ue,
"“n" !% dialing, "Di" is the ith dial nunber, "otime" is
a tlne val ue of ﬁreV|ou di al ed nunber, < 8t+nme" is a time value of current
di al ed number, and "Ti-1" is the time sequence between "otinme" and"ctime".
The progran1starts at step 501 by pressing a dialing key. Next, at decision
step 502, the program checks if th§ﬂ+Aghﬁgg key is the first dlallng key.

If the dialing key is the first di YES branch is taken to step
503 where the programinitializes the counter value for "i= 1", then, does
the step 504. O herwise, if not, NO branch is junping to step 504. At the

step 504, hﬁg? ves the dialed tel ephone nunber to Di, next, stores
directly the gggmglé‘phone nunber into the nunber region of RAM 11 at
step 513. Nex t? l%]pﬁ Pk E%%% %ﬁgé %cﬁﬁ:rﬁ er at step 505 and at
deci si on step gg03|£% al i xE‘ggisthefirst dialing key in
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current time to "otine" S
a read-only memory (ROM) for storing a program;

a microprocessor for controlling said apparatus by executing said program;

a random access memory (RAM) for storing and retrieving the telephone numbers
and the time sequence; and

telephone interface means for communicating said microprocessor and a user, and
wherein the telephone interface means at least comprises automatic redialing key means

for performing 'redia.ling function by the user .

2. Apparatus of claim 1, wherein said telephone interface means further comprises:
dialing keyboard means for performing dialing function by the user; -
telephone receiver means for communicating function when it is picked up by the

user.

3. Apparatus for performing redialing, comprising:

timer means for recording a time sequence of a plurality of telephone numbers;

a read-only memory (ROM) for storing a program;

a microprocessor for controlling said apparatus by executing said program;

a rahdom access memory (RAM) for storing and retrieving the telephone numbers
and the time sequence;



511 . O he .anch is junping to step 508 where the program
gi ves the current tine to ctrme and at step 509 it takes out the
dlfferencelmuﬁ rll l@ut "otime", defines the difference to "Ti-1"
Mor eover wonk Ti-1 |ntothet|rre regi on of RAMll at step
514 Next the progr mis junping to step 510 where it gives "ctinme" to

"otime" Furtherm)re at step 511 Wnere TH programgives "i" to "n" and
then it adds the counter value "T" for "i=i+1" Now, the program conpl et es
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redr aling key. ‘At step 602, the programinitializes the counter value for
"I =1". Newder. at decision step 603, the programchecks if there is any
nunber to redialed out, nanely, it judges if the

4. A method for performing automatic redialing by pressing a dialing keyboard to
dial out and store the dialed telephone numbers and the time sequence, said method
comprising the steps of:

pressing a dialing key on said dialing keyboard to generate a dialed telephone
number;

determining whether said dialing key is the firstly pressed;

storing said dialed telephone number into a RAM;

dialing out said dialed telephone number; and

storing said time sequence of the dialed telephone number into said RAM.

5. The method of claim 4, after the determining step, further comprising a step of
initializing a counter value when the dialed telephone number is firstly pressed.

6. The method of claim 4, after the determining step, further comprising a step of
setting current time to a time value of previous dialed number when the dialed telephone

number is firstly pressed.

7. The method of claim 4, after the determining step, when the dialed telephone
number isn‘t firstly pressed, further comprising the steps oft
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caunter value "i" is smaller than or equal to the total tinmes of dialing
"n". If n “ma‘mmnﬁml Bmaken to the end of program process, where it

i ndi cat esoﬂ el ephone nunber to be redialed out. O herw se,
if yes, YES*branch i"s faken to step 604 where the programretrieves t he
nunber "Di" fromthe nunber region of RAM 11 at step 610, and then it
redials out the nunber Di. Next, at deedi $Lton step 605, the program checks
if the nunber is the last redialing nunber, nanely, it judges if "i" is
equal to "n". |f the answer is yes, YES branch is taken to the end of
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8. The method of claim 7, further comprising the steps of:
setting a number counter value to a total value, said total value representing the
total times of previous dialing; and

incrementing said number counter value.

9. A method for performing automatic redialing by pressing the redailing key to dial
out the dialed telephone numbers and the time sequence, said method comprising the
steps of

pressing a redialing key;

initializing a number céunter value; _

retrieving a dialed telephone number form a RAM when there is any dialed
telephone pumber to be redialed. _

redialing out said dialed telephone number;

determining whether said dialed telephone number is the last number by said
number counter value and ; total value that represents the total times of previous dialing;

retrieving a time sequence of said dialed telephone number form said RAM; and

repeating the retrieving number step, the redialing out number step, the determining



CLAI M5 What is claimed is: 1. Apparatus for performng redialing,

conpri ij'JMMHMﬁm for recording a tinme sequence of a plurality of

t el eph Ll ; d-only nmenmory (ROV) for storing a program a

m cr opr ocessor for tortrolli ng sai d apparatus by executing said program a
random access nenory (RAM) for storing andlZetrieving the tel ephone nunbers

‘and the tinme sequence; and tel ephone interface nmeans for conmunicating said
m croprocessor and a user, and wherein the tel ephone interface neans at

| east conpri au fic redialli %1'{@‘;“‘ . performng redialing
function ?’?ﬁtbﬁgét?ga .g%ﬂfpsgé%?ﬁggtgﬁ clharm 1r,ea%ne$ei n said tel ephone
interface neans further conprises: dialing keyboard neans for perform ng
dialing function by the user; tel ephone receiver neans for comuni-cating

function wheRoi frpk SmBth6Y &k HRInDY, ldBer the retrieving time sequence step, further

comprising the steps of:
setting a time of a timer;
incrementing said number counter value; and

timer interrupting when time arrives said time of said timer.



user. 3. Apparatus for performng redialing, conprising: timer neans for
recording a tinme sequence of a plurality of telephone nunbers; a read-only
menory (ROM for storing a program a mcroprocessor for controlling said
apparatus by executing said progran a random access nenory (RAM for
storing and retrieving the tel ephone nunbers and the time sequence; - 10
- dialing keyboard nmeans for perform ng dialing function by the user;
automatic redialing key neans for performng redialing function by the
user; and tel ephone receiver neans for comuni cating functjon when it is

pi cked up by the user. ABSTRALIH OB 'THE INVENTHMomtic redialing by

pressi ng yg tﬁ gmg ﬁguqbﬂd“%ewl éore the di al ed tel ephone

nunbers an me sequence, sa
An apparatus and a method for the automatic redialing by storing the dialed
telephone numbers and the time sequeﬁce' of the dialed numbers into RAM to result in
successful redialing. The automatic redialing apparatus comprises: a tlmer, a ROM, a
microprocessor, a RAM, and a telephone interface which consists of a dial keyboard, a

automatic redial key, and a telephone receiver.

FIGURE 1 IS SUGGESTED FOR PUBLICATION



conprising the steps of pressing a dialing key on said dialing keyboard to
generate a dial ed tel ephone nunber; determ ning whether said dialing key is
the firstly pressed; storing said dialed tel ephone nunber into a RAM

dialing out said dialed telephone nunber;

and storing said tinme sequence of

the di al ed tel ephone nunber into said RAM 14 The nmethod of claim4, after
the determning step, further conprising a step of initializing a counter

val ue when the dialed tel ephone nunber is fdy

stly pressed. 6. The nethod of

claim4, after the determning step,_fuLLber conprising a step of setting

current tine to a tine val ue of

revrouS—di al ed nunber when the dial ed

t el ephone nunber is firstly presséﬂinﬂelThe nmet hod of claim4, after the

determ ning step, when the dial
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setting current time to a time value of current dialed nunber; generating a
di fference between said tinme value of current dialed nunber and a tine

val ue of previous dialed nunber; storing said difference into said RAM and
setting said tinme value of dialed current nunber to said tinme val ue of
previous dialed nunber. 8. The nethod of 2¢#aim 7, further conprising the
steps of: setting a nunber counter value to a total value, said total value
representing the total tinmes of previous diaLing; and increnmenting said
nunber counter value. 9. A nethod for ng automatic redialing by

al opg the Jdia\ed tel ephone nunbers and the
ti me sequence, said nethod conpr t eps\of pressing a redialing’
key, initializing a nunber count etridving a dialed tel ephone

nunmber forma RAM when there isjany djaléd t el ehone nunber to be redial ed.
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redi aling out said dialed tel ephone nunber; determ ning whether said dialed
t el ephone nunber is the |ast nunber by said nunber counter value and a
total value that represents the total times of previous dialing; retrieving
a tinme sequence of said dialed tel ephone nunber formsaid RAM and
repeating the retrieving nunber step,trmaﬁpdialing out nunber step, the
det er m ni ng - 12 - step, and the retrieving tine sequence step until
finish redialing. 10. The nethod of claim9, after the retrieving tine
sequence step, further conprising the steps of: setting a tinme of a tiner;

i ncrenmenting said number counter value; and tiggr interrupting when tine
arrives said tinme of said tiner. P
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