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Instruction on How to use this book to create

Patent Search and Analysis Report

Dear friends, this document is solely based on
screen shots of Patent office websites and
patent documents (No Reading Texts), with
indicating important places with red circles
and inserting messages in a hidden way
(behind the icon), which will be shown only to
those who wants explanation for that
particular field by moving mouse courser near
to it.

This document is generated to introduce you
with world’s most wused online Patent
Databases — Indian Patent Office database,
Espacenet Database (EPO) and PATENTSCOPE
(WIPO). This document also includes
information on various parts of these
databases and different parts of various
patent documents.
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THE PAT ACT 1970 P Yals
(39 of 1970) Application No: 202, / M IS
& Filing Date: 1n [ ]2 \OF€
THE PATENTS RULES, 2003 Amount of Fee Paid | o>/
APPLICATION FOR GRANT OF PATENT CBR No:
[See section 7, 54 & 135 and rule 20(1)] | §; . 2o
T

(1. APPLICANT(S)

Name Nationality Address

Tata Motors Limited Indian Bombay House, 24 Homi
Mody Street, Hutatma
Chowk, Mumbai 400 001,
Maharashtra, India.

(3. INVENTOR(S) O

Name Nationality Address

Shankar Kamanna Kengar Indian Bombay House, 24 Homi
Mody Street, Hutatma

Srinivasan Govindarajan Indian Chowk, Mumbai 400 001,
Maharashtra, India

Deepak Suryakant Kulkarni Indian

Sadagopan Krishnan Indian

TS o8 T VENTION

A Device for Controlling Overspeeding of Automobiles

4. ADDRESS FOR CORRESPONDENCE @
AUTHORISED PATENT AGENT IN INDIA
DePENNING & DePENNING Telephone No.23678394
Alaknanda Building Fax No.23644389
16 Nepean Sea Road Mobile No.
Mumbai 400 036, INDIA E-mail:dandi@vsnl.net
@ICULARS OF THE APPLICATION (S) FILEW =

UNTRY

Country Application—| Filing Date | ~Title of the

Number Applicant Invention
NA : - - -
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6. PARTICULARS FOR FILING PATENT COOPERATION TREATY (PCT)
ONAL PHASE APPLICATION

International application number — | International filing date as allotted by the
receiving office
NA -

7. PARTICULARS FOR FILING DIVISIONAL APPLICATION
Original (first) application number Date of filing of Original (first) application
NA -

8. PARTICULARS FOR FILING PATENT OF ADDITION
Main application / patent Number Date of filing of main application
NA -

9.DECLARATIONS:

(i) Declaration by the inventor(s)

I/We the above named inventors(s) is/are the true& first inventor(s) for this invention and
declare that the applicant(s) herein is/are my/our assignee or legal representative.

Names Signature
a) Shankar Kamanna Kengar ‘ZW\/
b) Srinivasan Govindarajan S C,wt\,dc/(' —

¢) Deepak Suryakant Kulkarni W
d) Sadagopan Krishnan %\@\/

(iii) Declaration by the applicants:
We, the applicants hereby declare that:-
e We are in possession of the above-mentioned invention.
o The complete specification relating to the invention is filed with this application.
e There is no lawful ground of objection to the grant of the Patent to us.
e We are the assignee or legal representative of true & first inventors.

10. FOLLOWING ARE THE ATTACHMENTS WITH THE APPLICATION:
(a) Complete specification (2) copies, No. of pages No. of Claims
(b) Drawings No. of sheets -
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We hereby declare that to the best of our knowledge, information and belief the fact and matters
stated herein are correct and We request that a patent may be granted to us for the said invention.

~1h

Dated this /2 day of De cenber 2006

TATA MOTORS LIMITED
By their Agent & Attorney
b & ﬁ, -

(Karuna Goleria)
of DePENNING & DePENNING

To
The Controller of Patent
The Patent Office, at Mumbai



THE PATENTS ACT 1970
(39 of 1970)
&
THE PATENTS RULES, 2003

COMPLETE SPECIFICATION
TITLE OF THE INVENTION

A device for controlling overspeeding of automobiles

APPLICANTS

TATA MOTORS LIMITED, an Indian company
having its registered office at Bombay House,
24 Homi Mody Street, Hutatma Chowk,
Mumbai 400 001 Maharashtra, India

Mr. Shankar Kamanna Kengar, Mr. Srinivasan Govindarajan, Mr. Deepak Suryakant
Kulkarni, Mr. Sadagopan Krishnan all Indian nationals of TATA MOTORS
LIMITED, an Indian company, having its registered office
at Bombay House, 24 Homi Mody Street, Hutatma Chowk,

Mumbai 400 001 Maharashtra, India

PREAMBLE TO THE DESCRIPTION
The following Complete specification particularly describes the invention and the manner in
which it is to be performed.
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FIELD OF INVENTION

This invention relates to a device for controlling overspeeding of automobiles. This
device may be connected to carbureted engines, which do not include any other means
for limiting speed. This device may also be attached to carbureted engines running on

mono and bifuels like gasoline and CNG and gasoline and LPG.

ACKGROUND OF INVENTION @

Unlike multipoint fuel injection engines and diesel engines, carbureted engines do not

have speed control unit as an integral part of their design. Carbureted engines now
find applications with alternate fuels such as CNG and LPG. The present trend is for
high speed engines and highly offensive driving practice practiced by many city
dfivers, maximum speed limit and speed control of vehicles become an essential and

life saving feature.

OBJECTS OF INVENTION

The main object of this invention is to limit engine speed at the desired and preset

maximum, which is achieved by both operating and fuel controls governed by an
electronic speed control means. This not only avoids overspeeding and resultant

problems but also increases the engine life and fuel efficiency.
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RIEF DESCRIPTION OF INVENTION

This invention relates to a device for controlling overspeeding of automobiles which

comprises an electronic over speed control unit connected to the engine of the
automobile said unit having a signal receiving input means, an output means, said
input means connected to a predetermined set of speed limits, a set of first electronic
switches capable of triggering misfire in the first, second and third cylinders of the
combustion engine sequentially to momentarily reduce the engine speed, means to
monitor the misfire in the cylinder and atleast one switch to stop fuel supply to the
engine when the predetermined speed limit exceeds said speed control unit being

capable of deactuating the first series of electronic switches to restart the engine.

DESCRIPTION OF INVENTION @

Detailed description of the device for controlling overspeed is given below in

comparison with the existing systems.

Fig I of the accompanying drawings shows a schematic block diagram of the existing
carbureted engine. Wherein reference letters D, E and C represent the distributor,
engine and the coil respectively. Numerals 1, 2, 3, 4 and 5 represent the throttle,

carburetor, fuel feed pump relay, fuel feed pump and high tension cables respectively.

The air and fuel quantity supplied to the engine governs the speed of the engine and
that of the vehicle. The butterfly valve operated by the throttle thro’ control linkage
of the accelator pedal. Air and fuel supply to the engine is controlled by the opening

of the butterfly valve. However in a carburetor engine fuel flow is governed by the
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carburetor which is proportionate to the air flow power produced by the ignition of air
and fuel provides speed. It is understood that when the throttle is opened more,

increased quantity fuel and air is supplied to the engine resulting in high speed.

The block diagram shown in Fig 2 represents the carbureted engine with the device
according to this invention connected thereto. Wherein D stands for the distributor
and E for the engine. Reference letter EOSC shows the engine over speed controller
i.e. speed control unit. Reference numerals 1, 2, 3, 4 and 5 stand for throttle,
carburetor, fuel feed pump relay, fuel feed pump and high tension cable respectively.
ES1 and ES2 stand for the first and second electronic switches. The engine over
speed controller (EOSC) receives the speed signals from the engine as input and
compares it with the predetermined maximum speed set point contained in the EOSC
unit when the engine speed is less than the set value of maximum speed the unht
remains inactive and no output signal is given. However, when the engine speed is
equal or more than the set point, the electronic switch ES1 is activated such that tlje
ignition system generates misfire in one cylinder to reduce the power generated by die
engine momentarily by tending to reduce the engine speed. This control unit is pr¢-
programmed, that the engine speed still is more than the maximum pre set value, y*;t
another cylinder is triggered to misfire to impart better control over the engine spee&l.
If the engine speed is still more than the maximum preset value, the third cylinder hs
also triggered to misfire in all the three cylinders for better speed control. This misﬁ}e
is monitored for a pre determined time which is settable in the unit and if this tir:Le
exceeds, the engine overspeed control unit deactivates an electronic switch ES2 ko
stop the fuel supply to the engine. This is inaddition to the misfire in the cylinders arhd

is aimed at positive reduction in engine speed. Once the speed limit is below the prb-



set value, ES2 is actuated to restart fuel supply. Simultaneously the misfire switches

ES1 is deactuated to stop misfire and the engine restores its normal speed.

The block diagram shown in Fig 3 is applicable to conventional engines run on
compressed natural gas fuels wherein D, C and E represent the distributor, coil and the
engine respectively. Reference numbers 1, 2, 3, 4, 5 and 6 show the throttle,
carburator, gas shut off solenoid, gas air mixer, high tension cables and pressure

regulator respectively.

Fig 4 is a block diagram incorporating the speed control unit of this invention. In
addition to the parts described under Fig 3, this diagram shows ES1, ES2 and EOSC,

which are as described under block diagram 2.

Fig 5 shows the diagram for Spark Ignition engine with bifuel operation with the
engine over speed control device of this invention. Reference letters C D and E stand
for coil, distributor and engine respectively while reference numbers 1, 2, 3,4, 5 and 6
stand for throttle, carburetor, gas shut off solonoid, fuel shut of solenqid, gas air
mixer, fuel feed pump, high tension cables and pressure regulator respectively, ES1

ES2 and ES21 are the electronic switches and EOSC is the speed control unit.

Dotted lines in all the figures 1 to 5 represent engine speed signal. Distributor of the

engine may be an electronic or mechanical distributor.

Both mono fuel and bifuel operations can be controlled by this device and the fuels

are gasoline, CNG and LPG either alone or in combination.



Comam >

1. A device for controlling over speeding of automobiles comprising an electronic
control unit (EOSC) having input interface to receive speed signal from a engine and
output interfaces, said output interfaces connected to a first (ES1)and a second (ES2 or
ES2’)electronic switch for controlling ignition and fuel injection system of said engine
respectively; said first electronic switch capable of triggering said ignition system to
progressively misfire in consecutive cylinders of the combustion engine to momentarily
reduce the engine speed when the engine speed is above pre-determined value, and said
second electronic switch de-actuatable to stop fuel supply to the engine when the engine

speed is above pre-determined value for a pre-determined time.

2. The device for controlling over speeding of automobiles as claimed in claim 1,
wherein said electronic control actuate said second electronic switch to supply fuel to the

engine when the speed limit is below the pre-determined value to restart the engine.

3. The device for controlling over speeding of automobiles as claimed in claim 1,
wherein said ignition system consist of ignition coil, a distributor for controlling the

ignition spark in the cylinders and spark plugs.

4. The device for controlling over speeding of automobiles as claimed in claim 5,

wherein said distributor is an electronic or mechanical distributor.

Dated this 12" day of December 2006

TATA MOTORS LIMITED
By their Agent and Attorney
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ABSTRACT

A Device For Controlling Over Speeding Of Automobiles

This invention relates to a device to control over speeding of vehicles. It consists of a
unit having an input and an output means, a programmed speed limit valve, the output
connected to electronic switches capable of causing misfire in the cylinders and thereafter
deactuating the fuel supply to the engine to reduce the speed. When the speed limit goes

below the predetermined limit the fuel supply switch is activated to restart the engine,
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BACKGROUND OF THE INVENTION @

[0001] The present invention relates to a ball point pen having low-viscosity ink directly reserved in an ink tube, and
an ink follower disposed at a rear end of the ink.

[0002] In the conventional art, as disclosed in JP-Y2-2555677 (Japanese Registered Utility Model Publication
Number:2555677), a ball point pen has a paste-like backflow preventing agent disposed in an ink tube charged with ink
in front of the backflow preventing agent, a tip fixed to a front end of the ink tube while rotatably holding a ball partially
protruding from a front end of the tip, and a spring for urging the ball to come into contact with an inward front end edge
of the tip when the ball point pen is not used. Further, low-viscosity aqueous ink is charged in the ink tube.

[0003] Inthe conventional-art ball point pen, low-viscosity aqueous ink is charged. Accordingly, abundant ink outflow
characteristic can be satisfied when writing starts. There is however the possibility that scratchiness may occur inwriting
at an early stage after the start of writing because ink outflow characteristic has a tendency to decrease gradually as
the head of ink (i.e., water head pressure of ink applied on the pen point) decreases gradually after the start of writing.
[0004] To eliminate the scratchiness in writing, it may be conceived that the gap between the inner surface of the front
end edge portion and the ball is formed largely in advance. In this case, there is however the possibility that blur may
occur in writing because the outflow of ink is too much after the start of writing.

SUMMARY OF THE INVENTION @

[0005] The present invention is developed to solve the problem in the conventional art and an object of the invention
is to provide a ball point pen in which there is no possibility of occurrence of scratchiness and blur in writing until almost
consumption of charged ink after the start of writing, even though low-viscosity ink is charged in the ball point pen.
[0006] The inventor has made eager examination to solve the problem. As a result, it has been found that occurrence
of scratchiness and blur in writing can be suppressed when an outflow of ink (i.e., the amount of consumed ink) until
almost consumption of charged ink after the start of writing is specified. The inventor has further paid attention to the
fact that the decrement of the head of ink and the increase of the gap between the inner surface of the front end edge
portion and the ball (i.e., abrasion of the ball seat) are intimately related to the outflow of ink. As a result, it has been
found that the outflow of ink until almost consumption of charged ink after the start of writing can be kept in a proper
range to suppress occurrence of scratchiness andblur in writing when the decrement of the head of ink and the increase
of the gap between the inner surface of the front end edge portion and the ball are specified.

(1) That is, according to a first aspect, the invention provides a ball point pen 1 including: a tip body 2 including a
front end edge portion 21 and a ball seat 22 provided inward at a front end, and a ball 3 rotatably held in the front
end edge portion 21 and the ball seat 22; an ink tube 6 formed so that the tip body 2 is provided at a front end of
the ink tube 6; ink 7 reserved in the ink tube 6; an ink follower 8 disposed at a rear end of the ink 7 and advancing
with consumption of the ink 7; and an elastic member 4 for urging the ball 3 forward to bring the ball 3 into close
contact with an inner surface of the front end edge portion 21 of the tip body 2, wherein the value of outflow of ink
per writing distance of 100 m until a measurement time just before outflow of 80 % of the amount of charged ink
from the start of writing in the case where an outflow of ink is measured at intervals of a writing distance of 100 m
is selected to be in a range between a value smaller by 20 mg than the outflow of ink in the writing distance range
of from 0 m to 100 m and a value larger by 20 mg than the outflow of ink in the writing distance range of from 0 m
to 100 m.

According to the first aspect, the outflow of ink until almost consumption of charged ink after the start of writing can
be kept in a proper range to thereby suppress occurrence of scratchiness and blur in writing.

If the outflow of ink per writing distance of 100 m is smaller than a value smaller by 20 mg than the outflow of ink in
the writing distance range of from 0 m to 100 m, there is the possibility that scratchiness may occur in writing because
the outflow of ink decreases remarkably compared with that at the time of the start of writing. On the contrary, if the
outflow of ink per writing distance of 100 m is larger than a value larger by 20 mg than the outflow of ink in the writing
distance range of from 0 m to 100 m, there is the possibility that blur may occurin writing because the outflow of ink
increases remarkably compared with that at the time of the start of writing.

The phrase "a measurement time just before outflow of 80 % of the amount of charged ink from the start of writing
in the case where an outflow of ink is measured at intervals of a writing distance of 100 m" is used for specifying
the writing distance in the case where almost of charged ink is consumed.

The writing distance range in the case where almost of charged ink is consumed may be more preferably set "a
measurement time just after outflow of 80 % of the amount of charged ink from the start of writing in the case where
an outflow of ink is measured at intervals of a writing distance of 100 m" in order to elongate the writing-enabled
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distance in which the outflow of ink can be kept in a proper range.

(2) Preferably, in a second aspect, in addition to the first aspect, in the ball point pen according to the invention, the
decrement AH of the head of ink per writing distance of 100 m until a measurement time just before outflow of 80
% of the amount of charged ink from the start of writing in the case where an outflow of ink is measured at intervals
of a writing distance of 100 m is selected to be in a range of from 3 mmto 12 mm.

According to the second aspect, occurrence of scratchiness and blur in writing can be surely prevented until almost
of charged ink is consumed after the start of writing.

If the decrement AH of the ink head per writing distance of 100 m is smaller than 3 mm, there is the possibility that
scratchiness may occur in writing easily because the outflow of ink from the front end of the tip body 2 is too little.
On the contrary, if the decrement AH of the ink head per writing distance of 100 m is larger than 12 mm, there is
the possibility that blur may occur in writing easily because the outflow of ink from the front end of the tip body 2 is
too much.

The phrase "the decrement AH of the ink head per writing distance of 100 m" means an average of descending
speed of the ink head due to writing in a time range of from the start of writing to a measurement time just before
consumption of 80 % of the amount of charged ink in the case where an outflow of ink is measured at intervals of
a writing distance of 100 m. The term "ink head" used herein means a height (mm) of the rear end of ink from the
pen point when the ball point pen is placed with the pen point down.

(8) Preferably, in a third aspect, in addition to the second aspect, in the ball point pen 1 according to the invention,
the increment AC of longitudinal movable length C of the ball 3 at a front end of the tip body 2 per writing distance
of 100 m until a measurement time just before outflow of 80 % of the amount of charged ink from the start of writing
in the case where an outflow of ink is measured at intervals of a writing distance of 100 m is selected to be in a
range of from 0.1 pm (0.0001mm) to 1.5 uwm (0.0015mm) (more preferably in a range of from 0.1 wm to 1.0 um,
further preferably in a range of from 0.1 pmto 0.5 pm).

According to (3) , the outflow of ink can be more surely set in a proper range until almost of charged ink is consumed
after the start of writing, so that occurrence of scratchiness and blur in writing can be prevented.

If the increment AC of longitudinal movable length C of the ball 3 at the front end of the tip body 2 per writing distance
of 100 m is smaller than 0.1 pm, the outflow of ink cannot be kept constant because the increment of the gap
between the ball 3 and the inner surface of the front end edge portion 21 due to writing is excessively small so that
the outflow of ink decreases gradually according to writing with the decrement of the ink head due to writing.

On the contrary, if the increment AC of longitudinal movable length C of the ball 3 at the front end of the tip body 2
per writing distance of 100 m is larger than 1.5 um, the outflow of ink cannot be kept constant because the increment
of the gap between the ball 3 and the inner surface of the front end edge portion 21 due to writing is excessively
large so that the outflow of ink increases gradually according to writing to overcome the function of decreasing the
ink head due to writing.

That is, in the ball point pen 1 as in (3), the function of gradually decreasing the outflow of ink due to the descending
of the ink head and the function of gradually increasing the outflow of ink due to the abrasion of the ball seat 22 are
balanced with each other so that the outflow of ink can be kept approximately constant.

The phrase "the increment AC of longitudinal movable length C of the ball 3 at the front end of the tip body 2 per
writing distance of 100 m" means an average of increasing speed of the gap between the ball 3 and the inner surface
of the front end edge portion 21 (i.e., abrading speed of the ball seat 22 due to writing).

(4) Preferably, in a forth aspect, in addition to the afore mentioned aspects, in the ball point pen 1 according to the
invention, the viscosity of the ink 7 at 20°C is selected to be in a range of from 1 mPa.s to 50 mPa-s.

According to (4), because the viscosity of the ink 7 is low, ink follow-up characteristic is improved so that smooth
writing can be made without scratchiness in writing even in the case where writing is made at a high speed.

(5) Preferably, in a fifth aspect, in addition to one of first to third aspects, in the ball point pen 1 according to the
invention, the viscosity of the ink 7 measured at 20°C at a rotational speed of 100 rpmby an E-type rotational
viscometer is selected to be in a range of from 3 mPa-s to 160 mPa-s, and the shear-thinning index of the ink 7 is
selected to be in a range of from 0.80 to 0.99.

[0007] Accordingto (5), because the viscosity of the ink 7 is low, ink follow-up characteristic is improved so that smooth
writing can be made without scratchiness in writing even in the case where writing is made at a high speed.

[0008] Incidentally, the shear-thinning index n is a value calculated according to an experimental equation T = Kj" (in
which K is a constant calculated) derived by rheological measurement of shear stress (T) and shear rate (j) with a
viscometer. Incidentally, specific examples of the E-type rotational viscometer include an EM-type rotational viscometer,
an EL-type rotational viscometer, and an EH-type rotational viscometer.
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BRIEF DESCRIPTION OF THE DRAWING

[0009]

Fig. 1 is a vertical sectional view showing a ball point pen according to a first embodiment of the invention.

Fig. 2 is an enlarged vertical sectional view showing a front end of a tip body in the ball point pen depicted in Fig. 1 .
Fig. 3 is an enlarged sectional view taken along the line A-A in Fig. 2.

Fig. 4 is a graph showing the relation between writing distance and outflow of ink in the case where a ball having
an outer diameter of 0.5 mm is used in the ball point pen depicted in Fig. 1.

Fig. 5 is a graph showing the relation between writing distance and outflow of ink in the case where a ball having
an outer diameter of 0.7 mm is used in the ball point pen depicted in Fig. 1.

Fig. 6 is a vertical sectional view showing a ball point pen according to a second embodiment of the invention.
Fig. 7 is an enlarged vertical sectional view showing a front end of a tip body in the ball point pen depicted in Fig. 6.
Fig. 8 is an enlarged sectional view taken along the line B-B in Fig. 7.

Fig. 9 is a graph showing the relation between writing distance and outflow of ink in the case where a ball having
an outer diameter of 0.5 mm is used in the ball point pen depicted in Fig. 6.

Fig. 10 is a graph showing the relation between writing distance and outflow of ink in the case where a ball having
an outer diameter of 0.7 mm is used in the ball point pen depicted in Fig. 6.

[0010] Note that in the drawings, reference numeral 1 denotes a ball point pen, 2 a tip body, 21 a front end edge
portion, 22 a inward protrusion (ball seat), 23 an ink flow gap, 24 a center hole, 3 a ball, 4 an elastic member, 41 a rod
portion, 42 a coil portion, 43 a swollen portion, 5 a holder, 51 a lock protrusion, 6 an ink tube, 7 an ink, 8 an ink follower
and 9 a tail plug.

ESCRIPTION OF THE PREFERRED EMBODIMENT @

[0011] A mode for carrying out the invention will be described with reference to the drawings.

[0012] Fig. 1 to Fig.5 show a first embodiment of the invention.

[0013] In this embodiment, a ball point pen 1 includes a tip body 2 formed so that a ball 3 is rotatably held in a front
end portion of the tip body 2, a holder 5 formed so that a rear portion of the tip body 2 is forced and fixed into a front
portion of the holder 5, an ink tube 6 formed so that a rear portion of the holder 5 is forced and fixed into a front end
opening portion of the ink tube 6, ink 7 reserved in the ink tube 6, an ink follower 8 disposed so as to be received in the
ink tube 6, an elastic member 4 (spring) disposed in the inside of the tip body 2 and the inside of the holder 5, and a tail
plug 9 forced and fixed into a rear end opening portion of the ink tube 6.

[0014] The ink tube 6 is shaped like a right circular cylinder having opposite ends opened and is formed by extrusion
molding of a synthetic resin. The rear portion of the holder 5 having the tip body 2 is forced and fixed into the front end
opening portion of the ink tube 6. On the other hand, the tail plug 9 having an air hole formed to pierce the tail plug 9 is
forced and fixed into the rear end opening portion of the ink tube 6. In the invention, the inner diameter of the ink tube
6 is effectively selected to be in a range of from 4 mm to 6 mm. In this embodiment, a tube having an inner diameter of
4.4 mmis used as the ink tube 6.

[0015] The inside of the ink tube 6 is charged with the ink 7 and the ink follower 8. The ink 7 is aqueous ink having a
viscosity of 3.5mPa-s at 20°C in a B type rotational viscometer or aqueous ink having a viscosity of 9 mPa.s at 20°C at
a rotational speed of 100 rpm in an EL type rotational viscometer and a shear-thinning index of 0.97. The ink follower 8
is made of a high-viscosity fluid disposed at the rear end of the ink 7 and advancing with consumption of the ink 7.
Alternatively, the ink follower 8 maybe made of a combination of a high-viscosity fluid and a solidmatter stored in the
inside of the high-viscosity fluid or may be made of a solid matter that can slide on the inner wall of the ink tube 6. Dye
type ink is preferred to pigment type ink as the ink 7 from the point of view of obtaining moderate abrasion of a ball seat
22. In this embodiment, aqueous dye ink is used as the ink 7.

[0016] The tip body 2 is made of a right circular cylindrical small tube of a metal (e.g., austenitic stainless steel such
as SUS304 or SUS321). Four inward protrusions 22 (i.e., ball seat) are formed at regular circumferential intervals on
an inner surface near a front end of the tip body 2 by deformation due to inward pressing. An annular inward front end
edge portion 21 is formed at a front end portion of the tip body 2 by deformation due to inward pressing. The ball 3 is
heldin a portion (i.e., ball holding portion) between the inner surface of the front end edge portion 21 and the front surface
of the inwardprotrusions 22 so that the ball 3 can rotate and move back and forth.

[0017] In the invention, the outer diameter of the ball 3 is preferably selected to be in a range of from 0.5 mm to 0.7
mm. In this embodiment, a ball having an outer diameter of 0.5 mm and a ball having an outer diameter of 0.7 mm are
used. The movable length C by which the ball 3 having an outer diameter of from 0.5 mm to 0.7 mm can move back
and forth is preferably selected to be in a range of from 10 pm to 20 wm. In the ball 3 having an outer diameter of 0.5


Tanvi 1
Oval

Tanvi 1
Oval

Amit
Sticky Note
From this part you can get information related to - In detail explanation of all the technical part & specification of patent.

Description and explanation for the drawings are also available under this part.


Amit
Sticky Note
This part list's various figures mentioned under patent document to explain technical details.

Also gives information about - which figure represents what?


20

25

30

35

40

45

50

55

Technical Details of Patent

EP 1 621 363 A1

mm, an outflow of ink per 100 m is preferably selected to be in a range of from 95 mg to 135 mg from the point of view
of preventing scratchiness and blur in writing. In the ball 3 having an outer diameter of 0.7 mm, an outflow of ink per 100
m is preferably selected to be in a range of from 135 mg to 175 mg from the point of view of preventing scratchiness
and blur in writing.

[0018] Ink flow gaps 23 are formed between the inward protrusions 22 so as to extend from the center portion outward
radially in four directions. A rod portion 41 of the elastic member 4 is inserted into the center side of the ink flow gaps
23. A front end of the rod portion 41 abuts on the rear surface of the ball 3 to thereby urge the ball 3 forward.

[0019] The holder 5 is a cylinder obtained by injection molding of a synthetic resin. The holder 5 has a tapered front
portion to which the tip body 2 is attached, a collar portion abutting on a front end surface of the ink tube 6, and a rear
portion forced into the front end opening portion of the ink tube 6. A tip mount hole having a front end opened to the
outside and an ink flow hole having a front end communicating with the tip mount hole and a rear end opened to the
outside are provided in the inside of the holder 5. A plurality of lock protrusions 51 (e.qg., four lock protrusions 51) disposed
so as to be distributed circumferentially are integrally formed on an inner surface of an intermediate portion of the ink
flow hole.

[0020] The elastic member 4 is made of a stainless steel wire material having a wire diameter of 0.14 mm. The elastic
member 4 has a rod portion 41 as a front portion, and a coil portion 42 as a rear portion integrated with the rod portion
41. A swollen portion 43 is formed at a rear end portion of the coil portion 42 so that the outer diameter of the swollen
portion 43 is set to be larger than that of the coil portion 42 in front of the swollen portion 43. The swollen portion 43 is
formed by such end turning that pieces of the wire material adhere closely to each other. The swollen portion 43 climbs
over the lock protrusions 51 on the inner surface of the holder 5 from the rear portion of the holder 5 and is locked by
the lock protrusions 51. Although this embodiment has been described on the case where the elastic member 4 has a
rod portion 41 and a coil portion 42, the invention may be also applied to the case where the elastic member 4 has only
a rod portion 41, that is, the elastic member 41 has no coil portion 42. Although this embodiment has been described
on the case where the elastic member 4 is made of a metal, the invention may be also applied to the case where the
elastic member 4 is made of another material such as synthetic resin, synthetic rubber or elastomer.

[0021] In the ball point pen 1 according to this embodiment, when writing is not made, the ball 3 pressed forward by
the rod portion 41 of the elastic member 4 comes into close contact with the inner surface of the front end edge portion
21 to thereby seal the pen point. Accordingly, even in the case where the ball point pen 1 is kept with the pen point
down, ink can be prevented from leaking from the pen point. In addition, even in the case where the ball point pen 1 is
kept with the pen point up, air can be prevented from entering through the pen point.

[0022] The elastic force of the elastic member 4 is preferably selected to be in a range of from 15 g to 45 g (more
preferably, in a range of from 25 g to 40 g). In this embodiment, the elastic force of the elastic member 4 is setat 35 g
which is a relatively high value. As a result, sealing characteristic between the ball 3 and the inner surface of the front
end edge portion 21 is improved. In addition, the force (writing pressure) for pressing the ball 3 backward is weakened
by the elastic member 4 to relax the contact force of the ball 3 with the ball seat 22 to thereby suppress the abrasion of
the ball seat 22.

(Measurement of Outflow of Ink)

[0023] An oufflow of ink was measured at intervals of a writing distance of 100 m by a writing tester (writing speed: 4
m/min, writing load: 100 g, writing angle: 70°) in the condition that writing was performed spirally with the ball point pen
1 according to this embodiment. A ball having an outer diameter of 0.5 mm and a ball having an outer diameter of 0.7
mm were used as two kinds of balls 3. In each of the two kinds of balls 3, the amount of ink charged was set at 950 mg.
Tables 1 and 2 and Figs. 4 and 5 show results of the measurement.

(1) Ball with Outer Diameter of 0.5 mm (see Table 1 and Fig. 4)

[0024]
[Table 1]
Writing Distance (m) | Outflow of Ink(mg) | Accumulated Outflow of Ink (mg)
0-100 117 117
100 - 200 123 240
200 - 300 121 361
300 - 400 122 483
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Table continued

Writing Distance (m) | Outflow of Ink(mg) | Accumulated Outflow of Ink (mg)
400 - 500 117 600
500 - 600 120 720
600 - 700 119 839
700 - 800 99 938
800 - 900 10 948

- Writing Distance at 80 % of the Amount of Charged Ink

[0025] Because 80 % of the amount (950 mg) of charged ink is 760 mg, it is obvious from the accumulated outflow of
ink shown in Table 1 that the range of writing distance at a measurement time just before outflow of 80 % of the amount
of charged ink after the start of writing is from 500 m to 600 m. Accordingly, when an outflow of ink is measured at
intervals of a writing distance of 100 m, the range of writing distance until the measurement time just before outflow of
80 % of the amount of charged ink from the start of writing is from 0 m to 600 m.

[0026] Because 80 % of the amount (950 mg) of charged ink is 760 mg, it is obvious from the accumulated outflow of
ink shown in Table 1 that the range of writing distance at a measurement time just after outflow of 80 % of the amount
of charged ink after the start of writing is from 600 m to 700 m. Accordingly, when an outflow of ink is measured at
intervals of a writing distance of 100 m, the range of writing distance until the measurement time just after outflow of 80
% of the amount of charged ink from the start of writing is from 0 m to 700 m.

- Qutflow of Ink

[0027] A measured value of outflow of ink per writing distance of 100 m in the writing distance range of from 0 m to
600 m is from 117 mg to 123 mg. This value is in a range between a value (97 mg) smaller by 20 mg than the outflow
(117 mg) of ink in the writing distance range of from 0 mto 100 m and a value (137 mg) larger by 20 mg than the outflow
(117 mgq) of ink in the writing distance range of from 0 m to 100 m (see Fig. 4).

[0028] A measured value of outflow of ink per writing distance of 100 m in the writing distance range of from 0 m to
700 m is from 117 mg to 123 mg. This value is in a range between a value (97 mg) smaller by 20 mg than the outflow
(117 mg) of ink in the writing distance range of from 0 m to 100 m and a value (137 mg) larger by 20 mg than the outflow
(117 mg) of ink in the writing distance range of from 0 m to 100 m (see Fig. 4).

- Decrement AH of Ink Head

[0029] The decrement of the head of ink in the writing distance range of from 0 m to 600 m is 45.6 mm so that the
decrement AH of the ink head per 100 m is 7.6 mm.
[0030] The decrement of the ink head in the writing distance range of from 0 m to 700 m is 53.2 mm so that the
decrement AH of the ink head per 100 m is 7.6 mm.

- Increment AC of Longitudinal Movable Length C of Ball

[0031] The longitudinal movable length C of the ball 3 is 14.5 um before the start of writing and 15.6 um just after the
writing distance of 600 m. Accordingly, the increment AC of the longitudinal movable length C of the ball 3is 1.1 um in
the writing distance range of from 0 m to 600 m so that the increment AC of the longitudinal movable length C of the ball
3 per100 mis 0.18 pm.

[0032] The longitudinal movable length C of the ball 3 is 14.5 pm before the start of writing and 15.8 pm just after the
writing distance of 700 m. Accordingly, the increment AC of the longitudinal movable length C of the ball 3is 1.3 um in
the writing distance range of from 0 m to 700 m so that the increment AC of the longitudinal movable length C of the ball
3 per100 mis 0.19 pm.

(2) Ball with Quter Diameter of 0.7 mm (see Table 2 and Fig. 5)

[0033]
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[Table 2]
Writing Distance (m) | Outflow of Ink(mg) | Accumulated Outflow of Ink (mg)

0-100 163 163
100 - 200 161 324
200 - 300 159 483
300 - 400 157 640
400 - 500 151 791
500 - 600 120 911

- Writing Distance at 80 % of the Amount of Charged Ink

[0034] Because 80 % of the amount (950 mg) of charged ink is 760 mg, it is obvious from the accumulated outflow of
ink shown in Table 2 that the range of writing distance at a measurement time just before outflow of 80 % of the amount
of charged ink after the start of writing is from 300 m to 400 m. Accordingly, when an outflow of ink is measured at
intervals of a writing distance of 100 m, the range of writing distance until the measurement time just before outflow of
80 % of the amount of charged ink from the start of writing is from 0 m to 400 m.

[0035] Because 80 % of the amount (950 mg) of charged ink is 760 mg, it is obvious from the accumulated outflow of
ink shown in Table 2 that the range of writing distance at a measurement time just after outflow of 80 % of the amount
of charged ink after the start of writing is from 400 m to 500 m. Accordingly, when an outflow of ink is measured at
intervals of a writing distance of 100 m, the range of writing distance until the measurement time just after outflow of 80
% of the amount of charged ink from the start of writing is from 0 m to 500 m.

- Qutflow of Ink

[0036] A measured value of outflow of ink per writing distance of 100 m in the writing distance range of from 0 m to
400 m is from 157 mg to 163 mg. This value is in a range between a value (143 mg) smaller by 20 mg than the outflow
(163 mg) of ink in the writing distance range of from 0 mto 100 m and a value (183 mgq) larger by 20 mg than the outflow
(163 mgq) of ink in the writing distance range of from 0 m to 100 m (see Fig. 5).

[0037] A measured value of outflow of ink per writing distance of 100 m in the writing distance range of from 0 m to
500 m is from 151 mg to 163 mg. This value is in a range between a value (143 mg) smaller by 20 mg than the outflow
(163 mg) of ink in the writing distance range of from 0 m to 100 m and a value (183 mg) larger by 20 mg than the outflow
(163 mg) of ink in the writing distance range of from 0 m to 100 m (see Fig. 5).

- Decrement AH of Ink Head

[0038] The decrement AH of the ink head in the writing distance range of from 0 m to 400 m is 40.8 mm so that the
decrement AH of the ink head per 100 m is 10.2 mm.
[0039] The decrement AH of the ink head in the writing distance range of from 0 m to 500 m is 51.0 mm so that the
decrement AH of the ink head per 100 m is 10.2 mm.

- Increment AC of Longitudinal Movable Length C of Ball

[0040] The longitudinal movable length C of the ball 3 is 16.9 um before the start of writing and 18.1 um just after the
writing distance of 400 m. Accordingly, the increment AC of the longitudinal movable length C of the ball 3 is 1.2 pm in
the writing distance range of from 0 m to 400 m so that the increment AC of the longitudinal movable length C of the ball
3 per 100 mis 0.3 pm.

[0041] The longitudinal movable length C of the ball 3 is 16.9 pm before the start of writing and 18.4 pm just after the
writing distance of 500 m. Accordingly, the increment AC of the longitudinal movable length C of the ball 3 is 1.5 um in
the writing distance range of from 0 m to 500 m so that the increment AC of the longitudinal movable length C of the ball
3 per 100 mis 0.3 pm.

[0042] Fig. 6 to Fig. 10 show a second embodiment of the invention.

[0043] In this embodiment, a ball point pen 1 includes a tip body 102 formed so that a ball 103 is rotatably held in a
front end portion of the tip body 102, a holder 105 formed so that a rear portion of the tip body 102 is forced and fixed
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into a front portion of the holder 105, an ink tube 106 formed so that a rear portion of the holder 105 is forced and fixed
into a front end opening portion of the ink tube 106, ink 107 reserved in the ink tube 106, an ink follower 108 disposed
in the ink tube 106, an elastic member 104 (spring) disposed to be received in the inside of the tip body 102 and the
inside of the holder 105, and a tail plug 109 forced and fixed into a rear end opening portion of the ink tube 106.
[0044] The inktube 106 is shaped like a right circular cylinder having opposite ends opened and is formed by extrusion
molding of a synthetic resin. The rear portion of the holder 105 having the tip body 102 is forced and fixed into the front
end opening pottion of the ink tube 106. On the other hand, the tail plug 109 having an air hole formed to pierce the tail
plug 109 is forced and fixed into the rear end opening portion of the ink tube 106. In the invention, the inner diameter of
the ink tube 106 is effectively selected to be in a range of from 4 mm to 6 mm. In this embodiment, a tube having an
inner diameter of 4.4 mm is used as the ink tube 106.

[0045] The inside of the ink tube 106 is charged with the ink 107 and the ink follower 108. The ink 107 is aqueous ink
having a viscosity of 9 mPa-s at 20°C in a B type rotational viscometer or aqueous ink having a viscosity of 5 mPa.s at
20°C at a rotational speed of 100 rpm in an EL type rotational viscometer and a shear-thinning index of 0. 97. The ink
follower 108 is made of a high-viscosity fluid disposed at the rear end of the ink 107 and advancing with consumption
of the ink 107. Alternatively, the ink follower 108 may be made of a combination of a high-viscosity fluid and a solid
matter stored in the inside of the high-viscosity fluid or may be made of a solid matter that can slide on the inner wall of
the ink tube 106. Dye type ink is preferred to pigment type ink as the ink 107 from the point of view of obtaining moderate
abrasion of a ball seat 122. In this embodiment, aqueous dye ink is used as the ink 107.

[0046] The tip body 102 has a ball holding hole and a ball seat 122 formed at a front end portion by cutting a metal
material (e.g., stainless steel). A center hole 124 is formed in the ball seat 122 so as to pierce the ball seat 122. Ink flow
gaps 123 are radially formed in the ball seat 122 so as to communicate with the center hole 124. An annular inward front
end edge portion 121 is formed at a front end portion of the tip body 102 by deformation due to inward pressing. The
ball 103 is held in a portion (i.e., ball holding portion) between the inner surface of the front end edge portion 21 and the
front surface of the ball seat 122 so that the ball 103 can rotate and move back and forth.

[0047] Inthe invention, the outer diameter of the ball 103 is preferably selected to be in a range of from 0.5 mmto 0.7
mm. In this embodiment, a ball having an outer diameter of 0.5 mm and a ball having an outer diameter of 0.7 mm are
used. The movable length C by which the ball 103 having an outer diameter of from 0.5 mm to 0.7 mm can move back
and forth is preferably selected to be in a range of from 10 pwm to 30 wm. In the ball 103 having an outer diameter of 0.5
mm, an outflow of ink per 100 m is preferably selected to be in a range of from 95 mg to 135 mg from the point of view
of preventing scratchiness and blur in writing. In the ball 103 having an outer diameter of 0. 7 mm, an outflow of ink per
100 m is preferably selected to be in a range of from 135 mg to 175 mg from the point of view of preventing scratchiness
and blur in writing.

[0048] A rod portion 141 of the elastic member 104 is inserted into the center hole 124. A front end of the rod portion
141 abuts on the rear surface of the ball 103 to thereby urge the ball 103 forward.

[0049] The holder 105 is a cylinder obtained by injection molding of a synthetic resin. The holder 105 has a tapered
front portion to which the tip body 102 is attached, a collar portion abutting on a front end surface of the ink tube 1086,
and a rear portion forced into the front end opening portion of the ink tube 106. A tip mount hole having a front end
opened to the outside and an ink flowhole having a front endcommunicating with the tip mount hole and a rear end
opened to the outside are provided in the inside of the holder 105. A lock wall portion 152 is integrally formed between
the tip mount hole and the ink flow hole so that the rear end of the elastic member 104 abuts on the lock wall portion 152.
[0050] The elastic member 104 is made of a stainless steel wire material having a diameter of 0.14 mm. The elastic
member 104 has a rod portion 141 as a front portion, and a coil portion 142 as a rear portion integrated with the rod
portion 141. A swollen portion 143 is formed at a rear end portion of the coil portion 142 so that the outer diameter of
the swollen portion 143 is set to be larger than that of the coil portion 142 in front of the swollen portion 143. The swollen
portion 143 is formed by such end turning that pieces of the wire material adhere closely to each other. The swollen
portion 143 is locked by the lock wall portion 152. Although this embodiment has been described on the case where the
elastic member 104 has a rod portion 141 and a coil portion 142, the invention may be also applied to the case where
the elastic member 104 has only a rod portion 141, that is, the elastic member 141 has no coil portion 142. Although
this embodiment has been described on the case where the elastic member 104 is made of a metal, the invention may
be also applied to the case where the elastic member 104 is made of another material such as synthetic resin, synthetic
rubber or elastomer.

[0051] In the ball point pen 101 according to this embodiment, when writing is not made, the ball 103 pressed forward
by the rod portion 141 of the elastic member 104 comes into close contact with the inner surface of the front end edge
portion 121 to thereby seal the pen point. Accordingly, even in the case where the ball point pen 101 is kept with the
pen point down, ink can be prevented from leaking from the pen point. In addition, even in the case where the ball point
pen 101 is kept with the pen point up, air can be prevented from entering through the pen point.

[0052] The elastic force of the elastic member 104 is preferably selected to be in a range of from 15 g to 45 g (more
preferably in a range of from 25 g to 40 g). In this embodiment, the elastic force of the elastic member 104 is set at 35
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g which is a relatively high value. As a result, sealing characteristic between the ball 103 and the inner surface of the
front end edge portion 121 is improved. In addition, the force (writing pressure) for pressing the ball 103 backward is
weakened by the elastic member 104 to relax the contact force of the ball 103 with the ball seat 122 to thereby suppress
the abrasion of the ball seat 122.

(Measurement of Outflow of Ink)

[0053] An oufflow of ink was measured at intervals of a writing distance of 100 m by a writing tester (writing speed: 4
m/min, writing load: 100 g, writing angle: 70°) in the condition that writing was performed spirally with the ball point pen
101 according to this embodiment. A ball having an outer diameter of 0.5 mm and a ball having an outer diameter of 0.7
mm were used as two kinds of balls 103. In each of the two kinds of balls 103, the amount of ink charged was set at
950 mg. Tables 3 and 4 and Fig. 9 and Fig.10 show results of the measurement.

(8) Ball with Quter Diameter of 0.5 mm (see Table 3 and Fig. 9)

[0054]
[Table 3]
Writing Distance (m) | Outflow of Outflow of Ink (mg) | Accumulated Accumulated Outflow of Ink (mg)

0-100 118 118
100 - 200 123 241
200 - 300 128 369
300 - 400 128 497
400 - 500 128 625
500 - 600 132 757
600 - 700 122 879
700 - 800 50 929

- Writing Distance at 80 % of the Amount of Charged Ink

[0055] Because 80 % of the amount (950 mg) of charged ink is 760 mg, it is obvious from the accumulated outflow of
ink shown in Table 3 that the range of writing distance at a measurement time just before outflow of 80 % of the amount
of charged ink after the start of writing is from 500 m to 600 m. Accordingly, when an outflow of ink is measured at
intervals of a writing distance of 100 m, the range of writing distance until the measurement time just before outflow of
80 % of the amount of charged ink from the start of writing is from 0 m to 600 m.

[0056] Because 80 % of the amount (950 mg) of charged ink is 760 mg, it is obvious from the accumulated outflow of
ink shown in Table 3 that the range of writing distance at a measurement time just after outflow of 80 % of the amount
of charged ink after the start of writing is from 600 m to 700 m. Accordingly, when an outflow of ink is measured at
intervals of a writing distance of 100 m, the range of writing distance until the measurement time just after outflow of 80
% of the amount of charged ink from the start of writing is from 0 m to 700 m.

- Qutflow of Ink

[0057] A measured value of outflow of ink per writing distance of 100 m in the writing distance range of from 0 m to
600 m is from 118 mg to 132 mg. This value is in a range between a value (98 mg) smaller by 20 mg than the outflow
(118 mg) of ink in the writing distance range of from 0 m to 100 m and a value (138 mg) larger by 20 mg than the outflow
(118 mg) of ink in the writing distance range of from 0 m to 100 m (see Fig. 9).

[0058] A measured value of outflow of ink per writing distance of 100 m in the writing distance range of from 0 m to
700 mis from 118 mg to 132 mg. This value is in a range between a value (98 mg) smaller by 20 mg than the outflow
(118 mg) of ink in the writing distance range of from 0 mto 100 m and a value (138 mgq) larger by 20 mg than the outflow
(118 mgq) of ink in the writing distance range of from 0 m to 100 m (see Fig. 9).

10


Tanvi 1
Text Box
Technical Details of Patent


20

25

30

35

40

45

50

55

Technical Details of Patent

EP 1 621 363 A1

- Decrement AH of Ink Head

[0059] The decrement of the head of ink in the writing distance range of from 0 m to 600 m is 47.0 mm so that the
decrement AH of the ink head per 100 m is 7.8 mm.
[0060] The decrement of the ink head in the writing distance range of from 0 m to 700 m is 54.5 mm so that the
decrement AH of the ink head per 100 m is 7.8 mm.

- Increment AC of Longitudinal Movable Length C of Ball

[0061] The longitudinal movable length C of the ball 103 is 20.0 um before the start of writing and 23.0 pm just after
the writing distance of 600 m. Accordingly, the increment AC of the longitudinal movable length C of the ball 103 is 3.0
pm in the writing distance range of from 0 m to 600 m so that the increment AC of the longitudinal movable length C of
the ball 103 per 100 m is 0.5 pm.

[0062] The longitudinal movable length C of the ball 103 is 20.0 um before the start of writing and 24.0 pm just after
the writing distance of 700 m. Accordingly, the increment AC of the longitudinal movable length C of the ball 103 is 4.0
pm in the writing distance range of from 0 m to 700 m so that the increment AC of the longitudinal movable length C of
the ball 103 per 100 m is 0.57 pm.

(4) Ball with Quter Diameter of 0.7 mm (see Table 4 and Fig. 10)

[0063]
[Table 4]
Writing Distance (m) | Outflow of Ink(mg) | Accumulated putflow of Outflow of Ink (mg)

0-100 159 159

100 - 200 157 316

200 - 300 153 469

300 - 400 151 620

400 - 500 151 771

500 - 600 140 911

600 - 700 32 943

- Writing Distance at 80 % of the Amount of Charged Ink

[0064] Because 80 % of the amount (950 mg) of charged ink is 760 mg, it is obvious from the accumulated outflow of
ink shown in Table 4 that the range of writing distance at a measurement time just before outflow of 80 % of the amount
of charged ink after the start of writing is from 300 m to 400 m. Accordingly, when an outflow of ink is measured at
intervals of a writing distance of 100 m, the range of writing distance until the measurement time just before outflow of
80 % of the amount of charged ink from the start of writing is from 0 m to 400 m.

[0065] Because 80 % of the amount (950 mg) of charged ink is 760 mg, it is obvious from the accumulated outflow of
ink shown in Table 4 that the range of writing distance at a measurement time just after outflow of 80 % of the amount
of charged ink after the start of writing is from 400 m to 500 m. Accordingly, when an outflow of ink is measured at
intervals of a writing distance of 100 m, the range of writing distance until the measurement time just after outflow of 80
% of the amount of charged ink from the start of writing is from 0 m to 500 m.

- Qutflow of Ink

[0066] A measured value of outflow of ink per writing distance of 100 m in the writing distance range of from 0 m to
400 m is from 151 mg to 159 mg. This value is in a range between a value (139 mg) smaller by 20 mg than the outflow
(159 mg) of ink in the writing distance range of from 0 m to 100 m and a value (179 mg) larger by 20 mg than the outflow
(159 mg) of ink in the writing distance range of from 0 m to 100 m (see Fig. 10).

[0067] A measured value of outflow of ink per writing distance of 100 m in the writing distance range of from 0 m to
500 m is from 151 mg to 159 mg. This value is in a range between a value (139 mg) smaller by 20 mg than the outflow
(159 mg) of ink in the writing distance range of from 0 mto 100 m and a value (179 mgq) larger by 20 mg than the outflow
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(159 mg) of ink in the writing distance range of from 0 m to 100 m (see Fig. 10).

- Decrement AH of Ink Head

[0068] The decrement AH of the ink head in the writing distance range of from 0 m to 400 m is 38.5 mm so that the
decrement AH of the ink head per 100 m is 9.6 mm.
[0069] The decrement AH of the ink head in the writing distance range of from 0 m to 500 m is 47.8 mm so that the
decrement AH of the ink head per 100 m is 9.6 mm.

- Increment AC of Longitudinal Movable Length C of Ball

[0070] The longitudinal movable length C of the ball 103 is 25.0 um before the start of writing and 26.0 pm just after
the writing distance of 400 m. Accordingly, the increment AC of the longitudinal movable length C of the ball 103 is 1.0
pm in the writing distance range of from 0 m to 400 m so that the increment AC of the longitudinal movable length C of
the ball 103 per 100 m is 0.25 pm.

[0071] The longitudinal movable length C of the ball 103 is 25.0 um before the start of writing and 26.5 pm just after
the writing distance of 500 m. Accordingly, the increment AC of the longitudinal movable length C of the ball 103 is 1.5
pm in the writing distance range of from 0 m to 500 m so that the increment AC of the longitudinal movable length C of
the ball 103 per 100 m is 0.3 pm.

[0072] According to the invention, the outflow of ink until almost consumption of charged ink after the start of writing
can be kept in a proper range to thereby suppress occurrence of scratchiness and blur in writing.

[0073] Moreover, occurrence of scratchiness and blur in writing can be surely prevented until almost of charged ink
is consumed after the start of writing.

[0074] Moreover, the outflow of ink can be more surely kept in a proper range until aimost of charged ink is consumed
after the start of writing, so that occurrence of scratchiness and blur in writing can be prevented.

[0075] Moreover, ink follow-up characteristic is improved so that smooth writing can be made without scratchiness in
writing even in the case where writing is made at a high speed.

[0076] Moreover, ink follow-up characteristic is improved so that smooth writing can be made without scratchiness in
writing even in the case where writing is made at a high speed.

1. A ball point pen comprising:

atip body including a front end edge portion, a ball seat provided inward at a front end, and a ball rotatably held
in said front end edge portion and said ball seat;

an ink tube formed to provide said tip body at a front end thereof;

ink reserved in said ink tube;

an ink follower disposed at a rear end of said ink and advancing with consumption of said ink, and

an elastic member urging said ball forward to bring said ball into contact with an inner surface of said front end
edge portion of said tip body,

wherein the value of outflow of ink per writing distance of 100 m, until a measurement time just before outflow of 80
% of the amount of charged ink from the start of writing in the case where an outflow of ink is measured at intervals
of a writing distance of 100 m, is in a range between a value smaller by 20 mg than the outflow of ink in the writing
distance range of from 0 m to 100 m and a value larger by 20 mg than the outflow of ink in the writing distance range
of from 0 mto 100 m.

2. A ball point pen according to 1, wherein the decrement of the head of ink per writing distance of 100 m, until a
measurement time just before outflow of 80 % of the amount of charged ink from the start of writing in the case
where an outflow of ink is measured at intervals of a writing distance of 100 m, is in a range of from 3 mmto 12 mm.
3. A ball point pen according to 2, wherein the increment of longitudinal movable length of said ball at a front end
of said tip body per writing distance of 100 m, until a measurement time just before outflow of 80 % of the amount
of charged ink from the start of writing in the case where an outflow of ink is measured at intervals of a writing
distance of 100 m, is in a range of from 0.1 pmto 1.5 pm.

4. Aball point pen according to 1, wherein the viscosity of said ink at 20°C is in a range of from 1 mPa-s to 50 mPa-s.

5. A ball point pen according to 1,

12
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wherein the viscosity of said ink measured at 20°C at a rotational speed of 100 rpmby an E-type rotational viscometer
is in a range of from 3 mPa.s to 160 mPa-s, and
the shear-thinning index of said ink is in a range of from 0.80 to 0.99.

6. A ball point pen according to 1,

wherein the tip body is made of a right circular cylindrical small tube of a metal, and

plural inward protrusions are formed at regular circumferential intervals on an inner surface near a front end of the
tip body by deformation due to inward pressing.

7. A ball point pen according to 1,

wherein the tip body has a ball holding hole and a ball seat formed at a front end portion by cutting a metal material.

G 2

1.

A ball point pen comprising:

atip body including a front end edge portion, a ball seat provided inward at a front end, and a ball rotatably held
in said front end edge portion and said ball seat;

an ink tube formed to provide said tip body at a front end thereof;

ink reserved in said ink tube;

an ink follower disposed at a rear end of said ink and advancing with consumption of said ink, and

an elastic member urging said ball forward to bring said ball into contact with an inner surface of said front end
edge portion of said tip body,

wherein the viscosity of said ink, at 20°C, is in a range of from 1 mPa-s to 50 mPa-s, and

wherein the ball has an outer diameter of 0.5 mm or more and 0.7 mm or less and the movable length in which the
ball can move back and forth is in a range of from 10 pm to 30 pm such that the value of outflow of ink per writing
distance of 100 m, until a measurement time just before outflow of 80 % of the amount of charged ink from the start
of writing in the case where an outflow of ink is measured at intervals of a writing distance of 100 m, is in a range
between a value smaller by 20 mg than the outflow of ink in the writing distance range of from 0 mto 100 m and a
value larger by 20 mg than the outflow of ink in the writing distance range of from 0 mto 100 m.

A ball point pen according to Claim 1, wherein the inner cross-sectional area of the ink reservoir is in a range from
4n mm?2 to 9n mm?2 and the decrement of the head of ink per writing distance of 100 m, until a measurement time
just before outflow of 80 % of the amount of charged ink from the start of writing in the case where an outflow of ink
is measured at intervals of a writing distance of 100 m, is in a range of from 3 mm to 12 mm.

A ball point pen according to Claim 2, wherein the increment of longitudinal movable length of said ball at a front
end of said tip body per writing distance of 100 m, until a measurement time just before outflow of 80 % of the
amount of charged ink from the start of writing in the case where an outflow of ink is measured at intervals of a
writing distance of 100 m, is in a range of from 0.1 pmto 1.5 pm.

A ball point pen according to Claim 1,

wherein the tip body is made of a right circular cylindrical small tube of a metal, and

plural inward protrusions are formed at regular circumferential intervals on an inner surface near a front end of the
tip body by deformation due to inward pressing.

A ball point pen according to Claim 1, wherein the tip body has a ball holding hole and a ball seat formed at a front
end portion by cutting a metal material.

A ball point pen according to Claim 1, wherein a movable length in which the ball can move back and forth is in a
range of from 10 pm to 20 um.

A ball point pen according to any preceding claim, wherein an elastic force of the elastic member is in a range of
from 15gto45g.
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8. A ball point pen according to any preceding Claim, wherein the ink is an aqueous ink.
9. A ball point pen according to any preceding Claim, wherein the ink is an aqueous dye ink.

10. A ball point pen according to any preceding Claim, wherein the ink tube is shaped substantially a right circular
cylinder having opposite ends opened and is formed by extrusion molding of a synthetic resin.

14
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irplernent a mobile terminal and the access pointname (Access Point Name, APN) to setthe system and method.

BACKGROUND
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certain amount of damage.
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method of manufacturing an electrical conductor (100) includes providing a substrate layer (102), depositing a sur -
face Tayer (104) on the substrate layer that has pores (120) at least partially exposing the substrate layer, and forming graphene de-
posits (140) in the pores. Optionally, the graphene deposits may be formed only in the pores. The graphene deposits may be formed
along the exposed portions of the substrate layer. The graphene layers may be selectively deposited or may be deposited to cover an
entire layer. Optionally, the forming of the graphene deposits may include processing the electrical conductor using a chemical vapor
deposition process using an organic compound precursor and heat of sufficient temperature to facilitate graphene growth on the met-
al compound comprising the substrate layer.
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THOD OF MANUFACTURING ELECTRICAL CONDUCTORS

[0001] The subject matter herein relates generally to methods of @

manufacturing electrical conduciors.

[0002] Electrical conductors have many forms, such as a contact, a
terminal, a pin, a socket, an eye-of-needle pin, a micro-action pin, a compliant pin, a
wire, a cable braid, a trace, a pad and the like. Such electrical conductors are used in
many different types of products or devices, including electrical connectors, cables,
printed circuit boards, and the like. The metals used in the electrical conductors are
susceptible to corrosion, diffusion or other reactions, limiting their use or requiring
protective coatings. For example, when copper or copper alloy electrical conductors
are used, such conductors are susceptible to corrosion. A gold surface layer is
typically applied to the copper as a corrosion inhibitor. However, the gold and copper
materials suffer from diffusion and typically a diffusion barrier, such as nickel is

deposited between the copper and gold layers.

[0003] Corrosion of base metals is detrimental to the conductor
interface and signal integrity. Current plating methods used to mitigate corrosion
often leave a porous surface, resulting in oxidation and corrosion of the underlying
surface. Additionally, some surface layers suffer from problems associated with

friction, stiction and other contact forces, limiting application of the conductors.

[0004] A need remains for an electrical conductor that addresses the
aforementioned problems and other shortcomings associated with traditional electrical

conductors.

[0005] According to the present invention, a method of
manufacturing an clectrical conductor is provided including providing a substrate
layer, depositing a surface layer on the substrate layer that has pores at least partially

exposing the substrate layer, and forming graphene deposits in the pores. Optionally,

o1~
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the graphene deposits may be formed only in the pores. The graphene deposits may

also be formed along any exposed portions of the substrate layer.

[0006] Optionally, the formed graphene deposits may include
processing the electrical conductor using a chemical vapor deposition (CVD) process
using an organic compound precursor and heat of sufficient temperature to facilitate
graphene growth on the metal compound comprising the substrate layer. The
chemical vapor deposition process may use methane at a temperature that promotes
graphene growth on the exposed subsfrate layer. The forming of the graphene
deposits may include subjecting the electrical conductor to conditions having a
preference for graphene growth on the substrate layer as compared to the surface
layer. The forming of the graphene deposits may include depositing a graphene layer

between the substrate layer and the surface layer that spans across the pores.

{0007] The invention will now be described by way of example with

O

[0008] Figure 1 is a cross sectional view of a portion of an electrical

reference to the accompanying drawings wherein;

conductor formed in accordance with an exemplary embodiment.

[0009] Figure 2 is a cross sectional view of a portion of the electrical

conductor with graphene barriers.

[0010] Figure 3 is a cross sectional view of a portion of the elecirical

conductor with graphene barriers.

[0011] Figure 4 illustrates the electrical conductor having graphene

barriers.

[0012] Figure 5 illustrates the electrical conductor having graphene
barriers.

[0013] Figure 6 illustrates the electrical conductor having graphene
barriers,
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[0014] Figure 7 is a flow chart showing an exemplary method of

manufacture of an electrical conductor.

[0015] is a cross sectional view of a portion of an electricall§|
conductor 100 formed in accordance with an exemplary embodiment. The electrical
conductor 100 may be any type of clectrical conductor, such as a contact, a terminal, a
pin, a socket, an eye-of-the-needle pin, a micro-action pin, a compliant pin, a wire, a
cable braid, a trace, a pad and the like. The electrical conductor 100 may form part of

an electrical connector, a cable, a printed circuit board and the like.

[0016] In an exemplary embodiment, the electrical conductor 100 is
a multi-layered structure having a substrate layer 102 and a surface layer 104 that
together define a workpiece 105. The workpiece 105 is processed to form graphene
on select layers and/or at select locations of the workpiece 105 to enhance the
performance of the electrical conductor. The surface layer 104 provides a corrosion-
resistant electrically conductive layer on the substrate layer 102. For example, the
surface layer 104 may include a metal compound such as gold, silver, tin, palladium,
nickel, palladium-nickel, platinum and the like. The surface layer 104 is generally a
thin layer. The surface layer 104 may be deposited on the substrate layer 102 by any
known process, such as plating. Optionally, the surface layer 104 may be deposited
directly on the underlying substrate layer 102. Alternatively, one or more other layers
may be provided between the surface layer 104 and the substrate layer 102, such as a

graphene layer.

[0017] The substrate layer 102 may be a multi-layered structure. In
the illustrated embodiment, the substrate layer 102 includes a base substrate layer 106
and a barrier substrate layer 108 deposited on the base substrate layer 106.
Optionally, the base substrate layer 106 and/or the barrier substrate layer 108 may be
a multi-layered structure. The surface layer 104 and the substrate layers 102 together
define a stackup of layers. The graphene may be provided at any or all interfaces
between the layers and/or at select locations of the stackup to enhance the

performance of the electrical conductor.
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[0018] In an exemplary embodiment, the base substrate layer 106 is
electrically conductive and includes a metal compound, such as a copper or a copper
alloy. Other metal compounds for the base substrate layer 106 may include nickel,
nickel alloy, steel, steel allow, aluminum, aluminum alloy, palladium-nickel, tin, tin
alloy, cobalt, carbon, graphite, graphene, carbon-based fabric, or any other conductive
matetial. The barrier substrate layer 108 is electrically conductive and includes a
metal compound, such as nickel or a nickel alloy. Other metal compounds for the
barrier substrate layer 108 include other metal or conductive material such as copper,
gold, silver, cobalt, tungsten, platinum, palladium, or alloys of such. The barrier
substrate layer 108 provides a diffusion barrier between the base substrate layer 106
and the surface layer 104, such as when such layers are copper and gold or other
metal compounds that have diffusion problems. The barrier substrate layer 108
provides mechanical backing for the surface layer 104, which may be relatively thin,
improving its wear resistance. The barrier substrate layer 108 reduces the impact of
pores present in the surface layer 104. The barrier substrate layer 108 may be
deposited on the base substrate layer 106 by any known process, such as plating.
Optionally, the barrier substrate layer 108 may be deposited directly on the underlying
base substrate layer 106. Alternatively, one or more other layers may be provided
between the barrier substrate layer 108 and the base substrate layer 106, such as a

graphene layer.

[0019] The barrier substrate layer 108 may include pores 110 that
expose the base substrate layer 106. The pores 110 are formed during the depositing
process. For example, the pores 110 may form at triple points or grain boundaries of
the base substrate layer 106. The pores 110 expose the base substrate layer 106,
which may lead to corrosion of the base substrate layer 106 if left exposed. The pores
110 have a bottom 112, exposing the base substrate layer 106, and sides 114
extending from the bottom 112 to a top 116 of the barrier substrate layer 108 (the
terms bottom and top are relative to a particular orientation of the electrical conductor
and more generally constitute interior and exterior, respectively). The sides 114 are

exposed within the pores 110. While the pores 110 are represented graphically in
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Figure 1 as being rectangular, it is realized that the pores 110 may have any shape.

For example, the sides 114 may be non-planar and may be irregular in shape.

[0020] The surface layer 104 may include pores 120 that expose the
substrate layer 102, The pores 120 may be formed during the depositing process. For
example, the pores 120 may form at the pores 110. The pores 120 expose the
substrate layer 102, which may lead to corrosion if left exposed. The pores 120 have
an open bottom 122 along the interface between the surface layer 104 and the
substrate layer 102. The pores 120 have sides 124 extending from the bottom 122 to a
top 126 of the surface layer 104. The sides 124 are exposed within the pores 120.

[0021] @». a cross sectional view of a poition of the electrical
conductor 100 with graphene barriers 130 to inhibit corrosion. The graphene barriers
130 may be electrically conductive. The graphene barriers 130 are deposited on the
substrate layer 102. In the illustrated embodiment, the graphene barriers 130 are
provided on the base substrate layer 106 to inhibit corrosion of the base subsirate
layer 106 (e.g. copper layer). In an exemplary embodiment, the graphene barriers 130
are grown on the exposed portion of the base substrate layer 106. For example, the
electrical conductor 100 is processed to grow the graphene barriers 130 in select
locations (e.g. on the exposed base substrate layer 106). The graphene barriers 130
constitute graphene deposits, generally indicated by reference numeral 132. The
graphene deposits 132 plug the pores 110, 120. The graphene deposits 132 cover the
bottoms 112 of the pores 110 below the pores 120. The graphene deposits 132 may

constitute plugs for the pores and may be referred to hereinafter as plugs 132.

[0022] In an exemplary embodiment, the graphene barriers 130 may
be formed during a chemical vapor deposition (CVD) process in the presence of an
organic compound, such as gaseous methane, at a high temperature, such as
approximately 800°C. Deposition mechanisms may also include electron beam,
microwave or other process within the vaporous atmosphere. Other processes may be
used to deposit the graphene barriers 130, such as laser deposition, plasma deposition

or other techniques or processes. Optionally, the graphene barriers 130 may be 1
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atomic layer thick on the base substrate layer 106. Alternatively, the graphene

barriers 130 may be thicker. The graphene barriers 130 provide corrosion resistance.

[0023] The graphene barriers 130 may be deposited only on the
exposed portions of the base substrate layer 106. For example, the metal compound
of the base substrate layer 106 may be used as a catalyst during the CVD process (or
other process) to promote graphene growth at the interface with the base substrate
layer 106 as compared to other layers, such as the barrier substrate layer 108 or the
surface layer 104. Optionally, the CVD process may be controlled to promote
graphene growth at such interface as opposed to interfaces with other metal
compounds. For example, the type of organic compound or gas precursor used, the
pressure of the gas precursor used, the flow rate of the gas precursor, the temperature
of the process, or other factors may promote graphene growth on one metal as
compared to other metals. As such, the graphene barriers 130 may be selectively
deposited on the electrical conductor 100 as opposed to a blanket covering of the

entire electrical conductor 100, or particular layer of the electrical conductor 100.

[0024] In alternative embodiments, the CVD process may be
controlled to promote graphene growth on more than one type of metal as compared
to other types of metals. For example, the CVD process may be controlled to promote
graphene growth on copper and nickel, but not gold, such that the exposed portions of
the barrier substrate layer 108 and the base substrate layer 106 in the pores 110 are
covered by graphene, but the surface layer 104 is not covered by graphene. Such

embodiment is shown in more detail in Figure 3.

[0025] @k a cross sectional view of a portion of the electrical
conductor 100 with graphene barriers 140 to inhibit corrosion. The graphene barriers
140 may be electrically conductive. The graphene barriers 140 are deposited on the
substrate layer 102. In the illustrated embodiment, the graphene barriers 140 are
provided on the base substrate layer 106 and/or the barrier substrate layer 108 to
inhibit corrosion. The graphene barriers 140 are grown on the exposed portion of the

base substrate layer 106 and the barrier substrate layer 108, For example, the
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graphene barriers 140 are grown on the sides 114 of the pores 110 and the bottom 122
of the pores 120 along the barrier substrate layer 108 to grow the graphene barriers
140 in select locations. The graphene barriers 140 constitute graphene deposits,
generally indicated by reference numeral 142. The graphene deposits 142 plug the
pores 110. The graphene deposits 142 cover the bottoms 112 of the pores 110. The
graphene deposits 142 may be formed in a similar manner as the graphene deposits
132 (shown in Figure 2). Optionally, the graphene deposits 142 may entirely fill the
pores 110 and/or 120. The graphene deposits 142 may constitute plugs for the pores

and may be referred to hereinafter as plugs 142.

[0026] In alternative embodiments, the electrical conductor 100 may
include graphene layers that cover the entire surfaces of one or more layers in addition
to having the graphene deposits 132 or 142 or as an alternative to having the graphene
deposits 132 or 142. illustrates the electrical conductor 100 having a
graphene layer 150 deposited on the base substrate layer 106 between the base
substrate layer 106 and the barrier substrate layer 108. Figure 5 illustrates the
electrical conductor 100 having a graphene layer 152 deposited on the barrier
substrate layer 108 between the barrier substrate layer 108 and the surface layer 104.
Figure 6 illustrates the electrical conductor having a graphene layer 154 deposited on
the surface layer 104. The graphene layers 150, 152, 154 define graphene barriers.
Optionally, the electrical conductor 100 may include more than one graphene layer,
such as the graphene layers 150 and 152, the graphene layers 150 and 154, the
graphene layers 152 and 154 or the graphene layers 150, 152 and 154,

[0027] In an exemplary embodiment, the graphene layers 150, 152,
154 entirely cover the top surfaces of the base substrate layer 106, the barrier
substrate layer 108 and the surface layer 104, respectively. The pores 110 in the
barrier substrate layer 108 expose the graphene layer 150. The pores 120 in the
surface layer 104 expose the graphene layers 150 and/or 152, The graphene layer 154
covers the pores 120 and/or 110, The exposed portions of the graphene layers operate

as corrosion barriers for the electrical conductor 100 by providing a bartier between
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the base substrate layer 106 and the environment to inhibit oxygen atoms from

interacting with the metal compounds of the base substrate layer 106.

[0028] In an exemplary embodiment, the graphene layers 150, 152
operate as diffusion barriers to inhibit diffusion between the base substrate layer 106
and the surface layer 104. Optionally, the graphene layer 150 may replace the barrier
substrate layer 108, acting as the diffusion barrier between the base substrate layer

106 and the surface layer 104.

[0029] In an exemplary embodiment, the graphene layer 154 is the
outermost layer of the electrical conductor 100. The graphene layer 154 may reduce
friction on the outermost surface of the electrical conductor 100, which may make
mating of the electrical conductor 100 easier. The graphene layer 154 may reduce
stiction of the surface layer 104. The reduction in stiction may allow use of the
electrical conductor 100 in fields or devices that previously were unsuitable for
electrical conductors 100 having problems with stiction and/or cold welds, such as
electrical conductors having the outermost layer being a gold layer. For example, in
microelectromechanical systems (MEMS) switches, stiction is a problem when a gold
layer is the outermost layer of the electrical conductor. Coating the surface layer 104
with the graphene layer 154 reduces the stiction of the electrical conductor 100,

making the elecirical conductor suitable for use in MEMS switches.

[0030] The graphene layers 152, 154 cover the pores 110, 120,
respectively. Optionally, the graphene layers 152, 154 may at least partially fill the
pores 110 and/or 120. The graphene layers 152, 154 may define graphene deposits
that at least partially plug the pores 110 and/or 120.

[0031] is a flow chart showing an exemplary method of
manufacture of an electrical conducior, such as the electrical conductor 100. The
method includes providing 200 a base substrate layer, such as the base substrate layer

106. The base substrate layer may be a copper or copper alloy layer.
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[0032] Optionally, the method may include forming 202 a graphene
layer, such as the graphene layer 150, on the base substrate layer. The graphene layer
may be formed by a CVD process or another process. The graphene layer may
completely cover the base substrate layer or may selectively cover portions of the
base substrate layer. The graphene layer may be formed by growing or depositing
one or more graphene layers on the base substrate layer. The base substrate layer may

act as a catalyst to promote selective growth of the graphene thereon.

[0033] The method includes depositing 204 a barrier substrate layer,
such as the barrier substrate layer 108, on the base substrate layer. The barrier
substrate layer may be directly deposited on the base substrate layer. Alternatively,
one or more other layers, such as the graphene layer, may be layered between the
barrier substrate layer and the base substrate layer. The barrier substrate layer may be
deposited by plating or by other known processes that apply the barrier substrate layer

on the base subsirate layer.

[0034] Optionally, the method may include forming 206 a graphene
layer, such as the graphene layer 152, on the barrier substrate layer. The graphene
layer may be formed by a CVD process or another process. The graphene layer may
completely cover the barrier substrate layer or may selectively cover portions of the
barrier substrate layer. The graphene layer may cover any pores in the barrier
substrate layer. The graphene layer may at least partially fill any pores in the barrier
substrate layer. The graphene layer may be formed by growing or depositing one or
more graphene layers on the barrier substrate layer. The barrier substrate layer may

act as a catalyst to promote growth of the graphene thereon.

[0035] The method includes depositing 208 a surface layer, such as
the surface layer 104, on the barrier substrate layer. The surface layer may be directly
deposited on the surface layer. Alternatively, one or more other layers, such as the
graphene layer 152, may be layered between the barrier substrate layer and the surface
layer. The surface layer may be deposited by plating or by other known processes

that apply the surface layer on the barrier substrate layer.
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[0036] Optionally, the method may include forming 210 a graphene
layer, such as the graphene layer 154, on the surface layer. The graphene layer may
be formed by a CVD process or another process. The graphene layer may completely
cover the surface layer or may selectively cover portions of the surface layer. The
graphene layer may cover any pores in the surface layer. The graphene layer may at
least partially fill any pores in the surface layer. The graphene layer may be formed
by growing one or more graphene layers on the surface layer. The surface layer may

act as a catalyst to promote growth of the graphene thereon.

[0037] The method includes forming 212 graphene deposits, such as
the graphene deposits 132 and/or 142, in the pores in the barrier substrate layer and/or
the pores in the surface layer. The graphene deposits may be formed by a CVD
process or another process. For example, the workpiece defined by the various layers
of the electrical conductor is processed to form the graphene in select areas. The
graphene deposits may be formed on the exposed metal of the barrier substrate layer
and/or the base substrate layer in the pores in the barrier substrate layer. The
graphene deposits may completely cover the exposed portion of the base subsirate
layer and/or the sides of the pores in the barrier substrate layer. The graphene
deposits may at least partially fill any pores in the barrier substrate layer. The
graphene deposits may be formed by growing one or more graphene layers on the
exposed metal of the substrate layer(s). The exposed metal may act as a catalyst fo
promote growth of the graphene thereon as compared to the exposed metal of the

surface layer.

[0038] In an exemplary embodiment, the graphene of the layers or
the deposits are formed during a CVD process in the presence of an organic
compound, such as gaseous methane, at a high temperature, such as approximately
800°C. The location of the graphene growth may be controlled, such as by using
certain metals as catalysts to promote growth where such metals are exposed. For
example, the metal exposed in the pores may be used as the catalyst to promote
graphene growth at such interfaces as compared to other layers that do not have such

metals exposed. The type of organic compound or gas precursor used, the pressure of

-10-
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the gas precursor used, the flow rate of the gas precursor, the temperature of the
process, or other factors may promote graphene growth on one metal as compared to

other metals.

-11-
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[Es]

1. A method of manufacturing an electrical conductor (106), the

method comprising:
providing a substrate layer (102),;
depositing a surface layer (104) on the substrate layer; and
depositing a graphene layer (130 or 150) on the substrate layer.

2. The method of claim 1, wherein the graphene layer (152) is
deposited directly on the subsirate layer (102) prior to the deposit of the surface layer
(104).

3. The method of claim 1, wherein the graphene layer (154) is
deposited directly on the surface layer (104).

4. The method of claim 1, wherein the graphene layer (130) is
deposited directly on the substrate layer (102) after the surface layer (104) is

deposited on the substrate layer.

5. The method of claim 1, wherein the surface layer (104) has
pores (120) when deposited on the substrate layer (102), the graphene layer (132)
being deposited in the pores on the substrate layer after the surface layer is deposited

on the substrate layer.

6. The method of claim 1, wherein the substrate layer (102)
includes a base substrate layer (106) and a barrier substrate layer (108) deposited on
the base substrate layer, the surface layer (104) being deposited on the barrier
substrate layer, the graphene layer (152) being deposited directly on the barrier

substrate layer prior to the deposit of the surface layer on the bartier substrate layer.

7. The method of claim 1, wherein the substrate layer (102)

includes a base substrate layer (106) and a barrier substrate layer (108) deposited on

-12-
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the base substrate layer, the surface layer (104) being deposited on the barrier
substrate layer, the graphene layer (150) being deposited directly on the base substrate

layer prior to the deposit of the barrier substrate layer on the base substrate layer.

8. The method of claim 1, wherein the substrate layer (102)
includes a base substrate layer (106) and a barrier substrate layer (108) deposited on
the base substrate layer, the surface layer (104) being deposited on the barrier
substrate layer, the graphene layer (142) being deposited directly on at least one of the
barrier substrate layer and the base substrate layer after the surface layer is deposited

on the barrier substrate layer.

9. The method of claim 1, wherein the substrate layer (102}
includes a base substrate layer (106) and a barrier substrate layer (108) deposited on
the base substrate layer, the surface layer (104) being deposited on the barrier
substrate layer, the layers forming a stackup, the graphene layer (150, 152, 154) being

deposited at any or all interfaces between the layers of the stackup.

10.  The method of claim 1, wherein said depositing a graphene
layer (140) comprises depositing graphene plugs (142) in pores (120) of the surface
layer (104) by processing the electrical conductor (100) using a chemical vapor
deposition process using an organic compound precursor and heat of sufficient
temperature to facilitate graphene growth on the metal compound comprising the

substrate layer (102).

-13-
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(57) ABSTRACT

A user-operated system for causing a land-line telephone to
dial a destination includes a mobile telephony device having
a speaker and an internal dual tone multiple frequency
(DTMF) dialer, and a dialer extension integrated with a
microphone on the land line telephone for capturing a DTMF
telephone number sequence. A telephone number is selected
on the mobile telephony device, which generates an audible
DTMEF for the telephone number over the speaker, and the
DTMEF is captured by the microphone, and the land-line tele-
phone dials the destination.
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SYSTEM AND METHODS FOR
ESTABLISHING A TELEPHONY SESSION
FROM A REMOTE DIALING UNIT

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present invention is a continuation of pending
case Ser. No. 12/105,532 filed Apr. 18, 2008, which claimed
priority to a U.S. provisional patent application Ser. No.
60/914.508, filed Apr. 27, 2007, entitled “Method and Appa-
ratus for Transferring a Number Dialing Operation to a Sec-
ond Telephone Unit from a Mobile Dialer”. Priority is
claimed for provisional application 60/914,508, and all com-
mon disclosure is incorporated herein in its entirety at least by
reference.

BACKGROUND OF THE INVENTION

[0002] 1.| Field of the Invention I L%

[0003] Thepresent invention is in the field of telephony and
pertains particularly to a system and methods for establishing
atelephone session using remotely received commands from
a dialing unit
[0004] 2.[Discussion of the State of the Art |

[0005] In the field of telephony, more particularly tele-
phone equipment, the mobile or cellular telephone has gained
wide acceptance in the market, mainly because of conve-
nience. Most people now own a mobile telephone and sub-
scribe to mobile telephone services in place of or in addition
to a landline telephone service subscription. Demographics
may vary somewhat regionally, however families often have
several mobile units, subscribe to a mobile service while
retaining their landline service as well.

[0006] The benefits of using a mobile telephone are well
known. Some benefits of going mobile include security for
family members including children, and having, hopefully, a
reliable connection to friends, business associates, and family
regardless of location. The mobile telephone is also conve-
nient in that it generally includes an address book or phone-
book where numbers can be pre-entered for easy dialing by
highlighting an entry in the book and hitting the “dial”, “call”,
or “talk” button on the phone, or, in some cases, by speaking
a code name or alias.

[0007] One lingering problem with many wireless cellular
and digital network services is that service is not always
available in terms of suitable signal strength in some loca-
tions, such as at the edge of and between service cells or
sectors. Due to the nature of wireless signal propagation
between towers, satellites and relay points, some geographic
features on the ground like mountains, tall buildings, tunnels,
and low-lying depressions may serve as significant obstacles
to obtaining a suitable signal for connecting to services, even
when signal strength is generally good in the overall region.
Low orno-service areas are often termed dead spots in the art.
Moreover, in satellite-assisted digital networks, bad or
stormy weather might also play a significant role in inhibiting
signal strength in certain service areas, at least temporarily.
[0008] Landline services generally are more reliable than
mobile services, because they use dedicated landlines to
propagate the signal. It has occurred to the inventor that a
mobile telephone having an address or phonebook may dial a
number, producing thereby a clearly audible Dual Tone Mul-
tiple Frequency (DTMF) dial sequence regardless of the level
of signal strength that might be available at the time of the
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call. Also, the process of dialing an address book entry is more
convenient than it is in most landline telephone handsets.
Many landline telephone handsets have programmable speed
dialing options, but the number of entries that can be pre-
programmed is generally limited. Unless those speed-dial
numbers are visibly associated with a name on a handset
insert card, many times the number/name association if for-
gotten by the user. On the other hand an address book always
has a readily visible association between the name and num-
ber of an entry.

[0009] Whatis clearly needed are a system and methods for
establishing a telephony session by transferring dialing intel-
ligence executed from a mobile dialing unit to a second dial-
ing unit, which actually dials the number based on a received
command. This capability would increase the reliability of
existing mobile telephone services by virtue of leveraging
more reliable units at the time of the call attempt to actually
place calls.

SUMMARY OF THE INVENTION @

[0010] A problem stated above is that good signal strength
and quality of connection is desirable for telephony commu-
nications but too often wireless telephony signals are not very
reliable when compared to landline services. Drop-out and
other quality of service and connection issues may cause
problems for a mobile device attempting to establish a com-
munication session with a destination or end device.

[0011] The inventor therefore considered functional ele-
ments of a telephony network and devices looking for ele-
ments that could be manipulated to provide a convenient way
initiate communications from a device that is functioning
poorly on the network because of one or more network-
related issues.

[0012] Every telephone session established over a tele-
phone network depends on the reliability of the carrier net-
work to enable clear communication in a way that does not
present problems. The inventor realized in an inventive
moment that if, at the point of initiation of a communication,
a telephony device experiencing connection or quality of
service problems could transfer dialing responsibility and
session establishment function to another telephony device
not experiencing any service or network related issues, suc-
cessful session establishment and clear communication
would result.

[0013] Therefore the inventor constructed a unique tele-
phony system that allowed successful communications ses-
sions between parties to occur without the typical work of
manually entering and dialing a telephone number from the
unit that will dial the call. Significant workflow reduction is
achieved relative to manual number entry and dialing tasks
typically carried out on telephones to establish connectivity to
a destination party.

[0014] Accordingly, in an embodiment of the invention, a
user-operated system for causing a land-line telephone to dial
a destination is provided, comprising a mobile telephony
device having a speaker and an internal dual tone multiple
frequency (DTMF) dialer, and a dialer extension integrated
with a microphone on the land line telephone for capturing a
DTMEF telephone number sequence. A telephone number is
selected on the mobile telephony device, which generates an
audible DTMF for the telephone number over the speaker,
and the DTMF is captured by the microphone, and the land-
line telephone dials the destination.
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[0015] In one embodiment the telephone number is
selected from a contact list stored on the mobile device, and in
another embodiment the telephone number is entered by a
user on a keypad of the mobile device.

[0016] Inanother aspect of the invention a method for dial-
ing a destination on a land-line telephone is provided, com-
prising the steps (a) selecting a telephone number to dial from
a the mobile device; (b) generating a dual tone multi fre-
quency (DTMF) dialing sequence for the telephone number;
(c) playing the DTMF sequence over a speaker system of the
mobile device; (d) receiving the DTMF sequence at a micro-
phone of the telephone; and (e) dialing the destination by the
land-line telephone.

[0017] In one embodiment of the method the telephone
number is selected from a contact list stored on the mobile
device, and in another embodiment the telephone number is
entered by a user on a keypad of the mobile device.

BRIEF DESCRIPTION OF THE DRAWING
FIGURES

[0018] FIG. 1 is an architectural overview of a telephony
network according to an embodiment of the present inven-
tion.

[0019] FIG. 2 is an architectural overview of a telephone
system according to another embodiment of the present
invention.

[0020] FIG. 3 is a block diagram illustrating software for
enabling intelligent dialing transfer between two telephone
units according to an embodiment of the present invention.
[0021] FIG. 4 is a process flow chart illustrating steps for
executing a book entry from a mobile unit causing landline
dialing execution according to an embodiment of the present
invention.

[0022] FIG. 5is a process flow chart illustrating steps for
requesting a dialing execution for a book entry of one mobile
unit the number dialed by another mobile unit or capable
landline unit.

[0023] FIG. 6 is an architectural overview of a telephone
system accepting dialing intelligence from a mobile laptop
computer according to an embodiment of the present inven-

tion.
DETAILED DESCRIPTION @
[0024] The inventor provides a system and methods for

transferring telephony dialing instruction from one telephony
device to another so that the second or receiving telephony
device can execute a call to a destination device based on the
instruction and intelligence received from the first or initiat-
ing device. The system and methods are detailed below in
various illustrated embodiments.

[0025] FIG. 1 is an architectural overview of a telephony
network 100 according to an embodiment of the present
invention. Network 100 represents a telephony communica-
tions network supporting practice of the present invention
according to several different embodiments. In this example,
communications network 100 includes a public switched
telephone network (PSTN) telephone network 102, and a
wireless telephone network 101. Communications network
100 may also be referred to herein as a telephony network 100
comprising one or more telephone networks.

[0026] PSTN network 102 may be a private telephone net-
work rather than a public network without departing from the
spirit and scope of the present invention. A reason for exem-
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plifying the PSTN network is because of its high public
access characteristics and the use of land lines and cables for
carrying communications in a reliable manner. PSTN net-
work 102 includes at least a local telephone switch 107 for
purposes of discussion. Switch 107 may be an automated call
distributor (ACD) switch or a private branch exchange (PBX)
switch or some other type of telephone switch. The only
requirement for switch 107 is that is capable of processing
call requests and connecting parties to a telephone session.
[0027] A call destination premises 103 is illustrated in this
example and includes a landline telephone 117 having con-
nectivity and communications access to switch 107 in tele-
phone network 102 by way of a telephone line 108. Premises
103 represents anyplace a call may be placed to where tele-
phone 117 represents any destination telephone or telephony
device. A call origination premise 104 is illustrated in this
example and includes a landline telephone 113 having com-
munications access to switch 107 in network 102 via a tele-
phone line 118. Thus landline telephones 117 and 113 are
wired to communicate with one another through PSTN 102.
[0028] Landline telephones 117 and 113 may be plain old
telephony service (POTS) telephones with modern features or
any variation of newer telephone models or appliances for
voice communication like Internet Protocol (IP) telephones
or base station handsets or head sets that communicate wire-
lessly with customer premises equipment (CPE), such as a
base station for example. In this example telephones 117 and
113 are POTS telephones having at least limited program-
ming capabilities such as a programmable dialer including
normal telephone dialing and answering features.

[0029] Wireless network 101 may be a cellular telephone
network including analog and digital capabilities that may
include Internet access services over the digital wireless net-
work. Wireless network includes a satellite transmitter/re-
ceiver 106 connected to a wireless service provider (WSP)
premises 105. WSP 105 provides wireless telephone services
and may be a known service company of which there are
several. Network 101 includes a cellular relay tower 110 and
relay satellite 109 representing typical equipment that might
operate in a wireless network such as network 101.

[0030] A mobile telephone 112 is illustrated in this
example in near proximity to landline telephone 113 in call
origination premises 104. Itis noted herein that designation of
premises 104 as a calling premises is exemplary only. Any
premises having a suitable telephone can be a call originating
premises. Likewise, the designation of premises 103 as a
destination premises is completely random. Any connected
telephone may receive and send calls.

[0031] Wireless telephone 112 may be a cellular telephone,
a personal digital assistant (PDA), or another network appli-
ance capable of wireless telephony. In this example telephone
112 is enabled through a service subscription to a wireless
telephone service such as one provided by WSP 105. In this
example telephone 112 has communication access to network
101 but is not receiving a good wireless signal as is illustrated
herein by a connectivity break 111 between cell tower 110
and telephone 112. Therefore, in this example it is possible
that the caller receiving poor signal strength wants to use
landline telephone 113 to place a call to an entity stored in the
address book of mobile unit 112.

[0032] Typically speaking, there are no connection issues
such as dropout, call fuzziness, or other such problems gen-
erally attributable to low signal strength in a landline tele-
phone. Therefore a call placed to destination premises 103
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suchas to landline telephone 117 from landline telephone 113
would result in a more reliable communication session from
the standpoint of quality of service (QoS) while a call placed
to landline telephone 117 from mobile unit 112 might not
even connect depending upon the current condition related to
the wireless services.

[0033] Mobile telephone 112 has software (SW) or in some
cases firmware 115 installed thereon and adapted to enable
the telephone to play dual tone multi-frequency (DTMF)
tones representing telephone number characters used to dial a
telephone number. SW 115 enables the DTMF number string
to be assembled and played through the speaker system of
mobile 112 with speaker phone option set to on, among other
capabilities. In a preferred embodiment the numbers to be
dialed out are listed with other data as telephone address book
entries in a displayable address book on phone 112. The
numbers to dial may be selected from the telephone address
book.

[0034] Landline telephone 113 has software (SW) or in
some cases firmware 116 installed thereto in one embodiment
of the present invention. SW 116 may be adapted to listen for
a DTMF number dialing sequence played by telephone 112
with the aid of SW 115 using the telephone microphone,
among other capabilities. Telephone 113 is illustrated in this
example with a telephone handset 114 lifted off of the tele-
phone and positioned to receive a DTMF signal via the
speaker output of mobile telephone 112. The speaker mode of
mobile telephone 112 may be adapted to turn on automati-
cally when the DTMF dialing sequence initiates. Further, the
volume of the DTMF signal generated is managed to be of
sufficient magnitude to activate the dialing process in tele-
phone 113. In the case of analog telephones there need not be
a program to receive the input and to recognize it as a dial-out
because the signal path will be open to the exchange. In the
case of the digital device telephone using software, the input
need not be DTME, but could be any code that both software/
firmware 115 and 116 understand and agree upon. SW 116
interprets the audible DTMF dial tones (or other code) as
dialing intelligence or instruction and a command to dial the
sequence out over the landline and make a connection to the
number. In this aspect SW 116 may include a small program
that sets the dialer of the origination telephone (113) to accept
the recorded sequence as it normally does for a push-button
dialing sequence.

[0035] In a simple embodiment a user operating mobile
unit 112 under low signal-strength conditions decides to
transfer a dialing operation to a nearby landline telephone
such as telephone 113 in this example. The user may select or
highlight an address book entry such as one representing the
destination number assigned to telephone 117. The user may
press “transfer dial” or “call” (in transfer mode) with the
speaker of mobile 112 on and the handset 114 of telephone
113 lifted off of the receiver and positioned to pickup the
sequence as it is played over the speaker system of the mobile.
Landline telephone 113 automatically recognizes and
executes dialing of the DTMF sequence representing the
number selected and attempt to establish a call connection to
telephone 117 over the PSTN network as would be the case if
the telephone number was dialed manually from telephone
113. The user of mobile 112 may then use landline 113 to
engage the called party in a telephone conversation.

[0036] The practice of the present invention does not nec-
essarily hinge on low signal strength for mobile 112 as a
reason to transfer dialing execution to landline 113. There
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may be a host of other reasons to use landline telephone 113
to dial and to connect with the called party such as alower cost
for the call, or simply that the user does not wish to manually
dial the address book entry that is programmed on the mobile
but not already part of an address list or book programmed
into the landline telephone.

[0037] In this embodiment mobile unit 112, landline tele-
phones 113 (execution) and 117 (destination), and telephone
switch 107 for a routing system for routing a dialing instruc-
tion and establishing a telephone call based on the instruction.
[0038] FIG. 2 is an architectural overview of a telephony
network 200 according to another embodiment of the present
invention. Network 200 represents a telephony communica-
tions network similar to network 100 incorporating the PSTN
network of FIG. 1 and the wireless telephone network of FIG.
1. Many of the same communications components illustrated
inFIG. 1 are also present in FIG. 2. Elements common to both
examples will not be reintroduced. An additional wireless
telephone network 201 is illustrated as a part of communica-
tions network 200. Wireless network 101 may be referred to
herein as wireless network A and wireless network 201 may
be referred to herein as wireless network B. Wireless net-
works A and B may refer to separate proprietary service
networks A and B in this example, each network having its
own WSP.

[0039] In this example WSP 105 administers network traf-
fic through network A and WSP 206 administers traffic over
network B. Wireless network B (201) includes typical wire-
less communications components analogous to those
described in FIG. 1 such as a satellite 205, WSP 206, satellite
transceiver 203, and cell tower 210.

[0040] In this embodiment, wireless networks A (101) and
B (201) are bridged for communication to PSTN network 102
through a network bridge (NTB) facility 204 and a NTB
facility 207. NTB 204 and NTB 207 may be one of a number
available bridging facilities adapted to extend wireless tele-
phone calls into the PSTN network over the PSTN land lines.
One with skill in the art of network bridging facilities will
recognize that the appropriate telephone command protocol
and call data conversion methods are well known and already
in place for seamlessly transferring calls between networks in
both directions.

[0041] WSP 105 has connection to NTB 204 and access to
telephone switch 107 through the bridge. Likewise, WSP 206
has connection to NTB 207 and access to telephone switch
107 through the bridge. In this example mobile telephone 112
leverages wireless network 101 administered through WSP
105. A mobile telephone 202 is illustrated in this example and
has connection to wireless network 201 through subscription
to WSP 206. In this example mobile telephone 112 is not
authorized to use network B and mobile 202 is not authorized
to use network A. Logically speaking then the networks are
separated according to proprietary services if not actual tow-
ers, satellites, and other equipment.

[0042] Mobile telephone 112 has software (SW) or firm-
ware 209 installed thereon. SW 209 may be somewhat analo-
gous to SW 115 of FIG. 1. Mobile telephone 202 has SW 208
or equivalent firmware installed thereon. SW 208 may also be
somewhat analogous to SW 115 of FIG. 1. In this embodi-
ment mobile 112 is receiving little or no signal strength from
network A as illustrated logically herein by a service break or
Iull 211. On the other hand, mobile telephone 202 is receiving
adequate or strong signal strength. The operator of mobile
telephone 112 has decided to transfer a destination number
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dialing sequence and command to mobile telephone 202,
which will actually dial the destination number and forge the
connection.

[0043] In this example the transfer is made, not by playing
a DTMF string, but by sending a number dialing sequence
code and command instruction using a local wireless network
capability like Bluetooth™ or an 802.xx wireless capability.
In this case the motivation for transferring the dialing capa-
bility from phone 112 to phone 202 is low signal strength but
that should notbe construed as a limitation. [f mobile 112 had
good signal strength, there still may be motivating circum-
stances for transferring the dialing capabilities to mobile 202
such as lower connection and session costs in network B.
[0044] Mobile telephone 112 has an address book entry
programmed therein that represents, for the purpose of dis-
cussion, the number and profile of the user operating tele-
phone 117. It is noted herein that a destination address book
entry may also be that of a mobile telephone or some other
automated device capable of receiving a telephone session
request without departing from the spirit and scope of the
present invention.

[0045] A user operating mobile telephone 112 aided by SW
209 may first connect to mobile telephone 202 using Blue-
tooth™ or another available wireless protocol. The user may
then select a phonebook entry and press dial while in a correct
mode for transfer of the dialing instructions. Options such as
“transfer dial” or “call transfer” may be provided so that the
mobile telephone does not attempt to dial the selected entry.
Mobile phone 112 aided by software 209 may produce the
dialing code and embed the code in a message or command
that is automatically sent as a dialing request including
instruction to mobile phone 202 using the near proximity
wireless protocol. Mobile phone 202 aided by SW 208
receives the message or command, parses it for the number
dialing sequence, and automatically dials the telephone num-
ber. The call is placed through wireless network B, NTB 207,
and switch 107 to the destination number such as to telephone
117.

[0046] Transferring the dialing intelligence and command
from mobile 112 to mobile 202 is not limited to short-range
wireless capability generic to those telephone sets. In one
embodiment of the present invention a message like email or
a short message service (SMS) message may be generated by
mobile phone 112 for send to mobile phone 202. The message
may contain the destination number dialing command
instruction and code. In this aspect the signal strength to both
mobile phones needs to be sufficient enough for SMS, instant
messaging (IM), or email messaging. Motivation for trans-
ferring dialing execution from one mobile phone to another
mobile phone may simply be the cost of the call.

[0047] In one embodiment motivation may simply consist
of one person wanting to call a number that is not pro-
grammed in the phonebook on his or her mobile telephone so
another person who has the contact listed in the phonebook on
his or her mobile telephone simply selects the entry and
presses a button to initiate the transfer of dialing intelligence
so the second unit may dial the number. After the session, the
user of the second mobile phone may save the number as a
new contact in the phonebook on that phone, if desired.
[0048] FIG. 3 is a block diagram illustrating components
300 for enabling intelligent dialing transfer between two tele-
phone units according to an embodiment of the present inven-
tion. Referring now to FIG. 3, basic software SW components
300 are illustrated in block form. Components 300 comprise
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a program that may be installed partially on a mobile unit and
partially on a landline telephone system including any con-
necting phone that actually dials the destination number. An
address entry book 301 is generally required on the mobile
phone that will transfer the dialing intelligence and command
or request to dial to a connecting unit. The destination number
at a minimum may be provided in a displayable list on the
phone. DTMF dialing software 302 is provided at least in an
embodiment wherein a DTMF dialing string is created and
played over the phone speaker system as described further
above with respect to FIG. 1.

[0049] Inoneembodiment where a DTMF dialeris used, an
add location/profile interface 303 is provided. Interface 303 is
used when a certain dialing profile is needed for the purpose
of conforming to the dialing rules of the situation at hand. For
example, to dial out from a hotel room in London for a tourist
from the U.S., there may be several requirements to place the
call. For example, the phonebook on the mobile phone may
show a destination number for a call as 1+area code (309)
followed by the telephone number 444 5555. The dialing
instruction may be created as a profile for the hotel in London
as follows, The profile name (location) may be “London” or
the name of the hotel in London if it is a frequent location or
one that the user often travels to when abroad. For the profile
“Canterbury”, for example, “use the following dialing
instructions™ Outside long distance line=72; Pause for line
seizure=comma; Number of service provider=800 2345 678
Long pause for response=3 commas; Authorization
code=123456; Pause for authorization=2 commas; Interna-
tional access code=00; Number=|1-309-444-5555].

[0050] Therefore, the number to dial according to the cre-
ated location using the selected destination number is “72,
8002345 678.,,123456,,00 1 309 444 5555. Once the correct
location profile is created, it may be used over and over with
any destination number within the address book for the speci-
fied country. Other destination numbers of other countries can
be automatically plugged into transferred dialing command
intelligence and the connecting phone will automatically use
the appropriate country access codes for those countries with-
out having to create multiple dialing instructions for the one
location.

[0051] Ifthe useris athome in the U.S. then the profile can
be “Home” and the connecting telephone will simply dial the
number that is in the book or 444-5555 if the call is local and
not a long distance destination number. If the service provider
requires all of the digits to be dialed such as 1-309-444-5555,
then the access and area code is automatically dialed. The
entry should include the access code and area code if this is
the case.

[0052] A DTMF audible dialer extension 304 is provided
onthe mobile phone in the DTMF embodiment and is adapted
to enable the mobile telephone to dial the number using the
DTMEF dialing software without attempting to connect to the
number. This feature may be likened to a “transfer dialing
feature”. The option may be provided as a static option visible
in the displayed phonebook on the mobile telephone so that a
user may select a destination number and then select “normal
dial” or “transfer dial”. Selecting the first option may simply
dial the number and includes an attempt to connect to the
destination party. The second option may cause the DTMF
string to be played over the speaker system on the mobile
phone so that the receiving phone responsible for dialing the
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number can incorporate the signal and actually dial the des-
tination number and establish the connection with the aid of a
telephone switch.

[0053] In an alternate embodiment where close proximity
wireless messaging or typical service sponsored network
messaging might be used to “transfer dial”, then a book entry
dialing request generator 305 may be provided as an exten-
sion to the mobile telephone phonebook or SW. The actual
format and content of a generated request may vary somewhat
with the type of technology used to convey the message
whether close proximity messaging or network messaging.
Close proximity messaging may include use of Bluetooth™
technology or some other available wireless tether like infra-
red, Wireless Fidelity (WiFi), or the like. Network messaging
may include e-mail, IM, and SMS conventions or other like
conventions that may be available to the inventor.

[0054] Components 300 may include a DTMF dialing soft-
ware 306 installed on the connecting telephone that will
record the DTMF string played over speaker system by the
mobile unit and use it as dialing intelligence for a number
dialing execution. A DTMF tone/microphone dialing exten-
sion 307 may be provided to set the phone to a mode for
listening to the DTMF audible signals. Extension 307 is
adapted to control the dialer whenever a correct DTMF
sequence is recognized.

[0055] In an alternate embodiment wherein messaging is
used to request a dialing sequence, a book entry dialing
request parser 308 may be provided. Parser 308 may be
adapted to recognize a message containing a dialing request
and code for dialing the number. Once recognized, the parser
interprets the intelligence and then initiates the dialing of the
number.

[0056] Components 300 may include fewer or more com-
ponents than were illustrated in this example without depart-
ing from the spirit and scope of the present invention. For
example, Bluetooth™ or other close proximity wireless SW
modules and extensions may be present. In some embodi-
ments the connecting phone may be a mobile telephone and
may therefore contain some or all of the mentioned compo-
nents adapted for the mobile unit.

[0057] FIG. 4 is a process flow chart illustrating steps 400
for executing a book entry from a mobile unit causing land-
line dialing execution according to an embodiment of the
present invention. Referring now to FIG. 4, steps 400 are for
transferring a dialing operation from a mobile unit to a land-
line telephone. In step 401a user selects a dialing profile or
creates one if an appropriate profile does not exist. The dialing
profile may be created using an add location interface like
interface 303 described above. The dialing profile is sensitive
to the location of the actual call placed according to known
dialing rules for that location.

[0058] In step 402 the user may highlight a phonebook
entry containing minimally a dialable telephone number. In
step 403 the user may remove the handset receiver of a land-
line telephone analogous to telephone 113 of FIG. 1 and
position it to listing for a dialing sequence. In step 404 the user
may select the appropriate telephone number to dial in a case
where there is more than one telephone number such as by
double clicking on the telephone number in the entry in some
cases or by highlighting the exact telephone number. Many
phonebook entries for one party contain multiple telephone
numbers. In one embodiment where there is only one tele-
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phone number associated with an entry or a priority number
(first number dialed) is acceptable, then step 404 may not be
required.

[0059] In step 405 the user positions the mobile telephone
with the speaker on next to the handset of the landline tele-
phone so that the pending DTMF string can be picked up
using the handset microphone. In step 406 the user may press
a dial button or a “transfer dial” button if one is available. It is
important that a feature for determining when or not an actual
connection attempt is made or a dial transfer operation is
made can be executed. One way to ensure that the mobile
telephone will not attempt to connect to the destination party
during a dial transfer operation is to provide a special button
or mode for the operation. Another way to accomplish the
correct operation on a generic mobile phone is to select the
correct operation from available static options displayed and
visible in the phonebook entry highlighted such as by select-
ing an option “Normal Dial” or by selecting an option “Dial
Transfer” before depressing a generic call button on the
phone.

[0060] In this embodiment, software on the landline tele-
phone or generic DTMF capabilities built into the telephone
enable the phone to record the DTMF signaling played
through the speaker system of the mobile unit and to use the
intelligence as a command to dial the number according to the
provided number sequence and any dialing rules associated
with the profile.

[0061] One with skill in the art will agree that the exact
number and order of steps illustrated in this example may be
changed without departing from the spirit and scope of the
present invention. For example, in one embodiment an error
message may play on the landline telephone in an event where
the dialing rules or selected location profile is incorrectly
selected or configured. It may be that some dialing rules need
to be updated or that a user has inadvertently selected the
wrong profile for the location of the call causing the wrong
numbers to be dialed along with the destination telephone
number.

[0062] FIG. 5 is a process flow chart illustrating steps 500
for requesting a dialing execution for a book entry of one unit
the number dialed by another unit. Steps 500 are provided to
illustrate dial transfer options depending on included capa-
bilities and scenarios including whether or not messaging or
DTMF signaling is used in the transfer operation. At step
501a user may verify that a sending unit and an executing or
dialing unit is available to practice a dial transfer operation. A
sending unit is typically a mobile telephone but may be any
other device capable of practicing telephony. An executing
unit is typically a landline telephone but may be a mobile
device with good wireless reception. The term unit will be
used in this description to refer to a telephony device mobile
or not that is adapted to practice the invention.

[0063] At step 502 the user may decide if a messaging
service will be used to initiate the dial transfer operation. If in
step 502 the user decides that a messaging service will be
used, the user may select a phonebook entry containing mini-
mally one telephone number to dial at step 503. In this
example it is assumed that all of the proper dialing rules are
made available through a location profile or otherwise known
to the dialing unit. The user may be required to select a
telephone number to dial from more than one available tele-
phone number displayed in the phonebook entry on the send-
ing unit. It is noted herein that both the sending and executing
units must be capable of practicing the network-based mes-
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saging determined for carrying the transfer of instructions.
Both units must also be connected to the network hosting the
messaging service to enable send and receipt of messages.
[0064] Instep 504, the user may generate a message (MSG)
addressed to the second telephone or dialing unit. The second
telephone may also be a mobile telephone. The message type
may be an email message, an instant message, or a short
message service (SMS) message. The carrier network may be
the Internet network including any connected sub-networks.
[0065] At step 505 the user may send the message gener-
ated at step 504. The message may contain the dialing instruc-
tion, number to be dialed, and code to the dialing unit. At step
506 the dialing unit may receive the message and may dial the
number according to the message data, which includes any
instruction in addition to the exact telephone number to dial.
A feature may be available in the mobile phonebook that
enables the user to select a “Normal Dial” or to select a “Dial
Transfer” operation so that if the “Dial Transfer” option is
selected, the message is automatically generated except for
the addressing of the message to the receiving unit that will
actually dial the number. The address of the receiving unit
may beatelephone number, an IM handle or an email address.
[0066] In step 506, the receiving unit recognizes and
accepts the message parses the instructions and dials the
number according to the message parameters. The participat-
ing units may be mobile telephones using one or more than
one wireless service. The executing unit might be a landline
unit that is enabled for messaging.

[0067] Referring back to step 502 if the user decides not to
use a messaging service, then the user may decide if DTMF
signaling will be used at step 507. FIG. 4 illustrates steps used
for dial transfer to a landline telephone. It may be assumed in
this example that the sending unit is another mobile telephone
or a landline unit capable of messaging and/or short-range
wireless communication. A mobile dialing unit may be
adapted to recognize DTMF tones and may serve as the
executing unit. If at step 507 the user decides to use DTMF
signaling, the user may set the speaker phone on the sending
unit to on at step 508. At step 509 the user may select a
phonebook entry that contains at least one telephone number
to dial at minimum. In case of more than one listed telephone
number, the user may select a correct or preferred number.
Also inthis step, the user may select an option “Dial Transfer”
or an equivalent option so that the sending unit does not
attempt to connect with the destination number.

[0068] The user may position the sending unit near the
dialing unit once the sending unit is set to transfer a dialing
operation. The user may set the dialing (executing) unit to
receive the DTMF signaling by lifting the phone receiver or
flip-top lid (if mobile) or otherwise activating the microphone
on the unit as part of step 510. This step may be undertaken
before the phonebook entry number is selected for dial trans-
fer at step 509. At step 511 the user may depress a dial button
or equivalent on the sending unit to initiate the transfer. The
DTMEF dialing string will be played over the speaker and will
be picked up by the microphone of the dialing unit, which will
automatically dial the number and attempt connection to the
destination party.

[0069] The user may decide not to use DTMF referring
back to step 507. A third option exists if the units can com-
municate with each other via Bluetooth™ or some other close
proximity wireless protocol. If at step 507 the user has
decided not to use DTMF after also deciding not to use a
messaging service in step 502, the user may enable a wireless
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link between the units involved at step 512 for the purpose of
sending a message to initiate the dial transfer operation. In
this case, the process resolves back to step 503 through step
506 using generally the same sequence used if a messaging
service is selected. The only difference is that the message
passes directly from mobile to mobile and the units do not
have 1o be connected to a network supporting messaging.
[0070] One with skill in the art will agree that the exact
number and order of steps required to practice the illustrated
options may vary somewhat without departing from the spirit
and scope of the present invention. For example, a user may
decide whether to use DTMF before deciding whether to use
a messaging service or whether to use a wireless link to
initiate a dial transfer operation. The use of DTMF signaling
in this example assumes that both units (sending and execut-
ing) are adapted for the purpose with the aid of the software of
the present invention or its equivalent in firmware.

[0071] FIG. 6 is an architectural overview of telephone
network 100 supporting receipt of dialing intelligence from a
mobile laptop computer during a dialing transfer operation
according to an embodiment of the present invention. Refer-
ring now to FIG. 6, network architecture identical to that of
FIG. 1is illustrated. Many of the same components illustrated
and described in FIG. 1 are also illustrated in this example and
therefore shall retain the same element numbers and shall not
be reintroduced. In place of mobile unit 112 described with
respect to FIG. 1 further above, a laptop computer 602 is
illustrated. Laptop 602 has a wireless connection to wireless
network 101. Laptop computer 602 has SW 601 installed
thereon for practicing the present invention using an address
book on the laptop and PC dialing software, typically dialing
out through a software modem or wireless network card. SW
601 may be similar to SW 115 described in FIG. 1 accept that
it is adapted for a PC instead of a mobile telephone.

[0072] Laptop 602 may be wirelessly connected to any
wired or wireless network including LAN, WAN, or WiFi
networks without affecting DTMF dialing function. Laptop
602 may dial out a selected telephone book entry number
without attempting to connect to the party of the number by
properly setting previously mentioned features in the phone-
book display such as “Normal Dial”, or Transfer Dial” as is
the case with a mobile telephone. Messaging services and
close proximity messaging may also be used with the laptop
if it is enabled for those technologies. However in this
example, telephone 113 may be a POTS telephone and there-
fore may not be able to accept electronic messages. Therefore
DTMF transfer may be an only option in this particular
example. The process for initiating a dial transfer using
DTMF signaling from laptop 602 to telephone 113 is the same
as that process illustrated in FIG. 4. Telephone unit 113 may
be atelephone that has messaging capabilities including wire-
less short range communication capabilities like Blue-
tooth™. In one embodiment unit 113 may be a desktop or
laptop PC connected to the Internet and enabled for dial-out
telephony. There are many unit configurations possible.
[0073] It will be apparent to one with skill in the art that the
methods and apparatus of the invention for enabling a dial
transfer operation from a mobile telephone to a telephone
dialer (landline or mobile) may be provided using some or all
of the mentioned features and components without departing
from the spirit and scope of the present invention. It will also
be apparent to the skilled artisan that the embodiments
described above are exemplary of inventions that may have
far greater scope than any of the singular descriptions. There
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may be many alterations made in the descriptions without
departing from the spirit and scope of the present invention.

I What is claimed is: I
1. A user-operated system for causing a land-line telephone
to dial a destination, comprising;
amobile telephony device having a speaker and an internal
dual tone multiple frequency (DTMF) dialer; and
adialer extension integrated with a microphone on the land
line telephone for capturing a DTMF telephone number
sequence;
wherein a telephone number is selected on the mobile
telephony device, which generates an audible DTMF for
the telephone number over the speaker, and the DTMF is
captured by the microphone, and the 1and-line telephone
dials the destination.
2. The system of claim 1 wherein the telephone number is
selected from a contact list stored on the mobile device.
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3. The system of claim 1 wherein the telephone number is
entered by a user on a keypad of the mobile device.
4. A method for dialing a destination on a land-line tele-
phone, comprising the steps:
(a) selecting a telephone number to dial from a the mobile
device;
(b) generating a dual tone multi frequency (DTMF) dialing
sequence for the telephone number;
(c) playing the DTMF sequence over a speaker system of
the mobile device;
(d) receiving the DTMF sequence at a microphone of the
telephone; and
(e) dialing the destination by the land-line telephone.
5. The method of claim 4 wherein the telephone number is
selected from a contact list stored on the mobile device.
6. The method of claim 4 wherein the telephone number is
entered by a user on a keypad of the mobile device.
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