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EMBEDDED METALLIC TUBES WITH COMPRESSION FIT AND METHOD

FOR MANUFACTURING THE SAME

BACKGROUND OF THE INVENTION
1. Field of the Invention
[01] The present invention relates to small diameter metal tubing. More
specifically, the present invention relates to creating a metal tube product that has
a wall thickness that is substantially increased over conventional single tube
manufacturing capabilities, as weli as the method of manufacturing the metal
tubing. ‘
2. Description of the Related Art
[02] Metal tubing is important in many industrial applications such as a
protectivé shield for optical fibers and coated copper conductors. Tubing
typically is measured by outer diameter and wall thickness. Manufacturing the
tubing to high wall thicknesses to withstand crush or tensile forces is difficult
because forming and welding metal above a certain wall thickness can cause
excessive wear to the manufacturing machine and dramatically reduce the speed
at which the tubing machine may operate.
(03] On mills that use a laser welding process, for example, the ability to .weld,
maintain a speed that is an acceptable rate and draw or roll reduce is limited by
the thickness of the metal. To double the wall thickness on a laser welding tube

machine from .008 inches to .016 inches will reduce the speed dramatically and
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create significant wear and tear on the machine as the machine may not be
optimally designed for this thickness of metal.

[04] United States Patent No. 4,759,487, hereby incorporated in its entirety by
reference, discloses an apparatus and method for continuously manufacturing
optical fiber cable in which the optical fibers are encased in a sealed metal tube
formed from a flat metal strip as seen in FIGS. 1 and 2. The apparatus 10 creates
a partially formed tube 12 from a steei strip 11 by passing the steel strip 11
through a first roller assembly 24. Optical fibers 13 are placed within the partially
formed tube 12. The apparatus then closes the tube by a second roller assembly
65, and a welding laser 74 seals the tube. The sealed tube is then pulled through
wire dies 95 by wheel 98 to reduce the diameter of the sealed tube as seen in FIG.
2.

[05] FIG. 3 shows a plan view of a metal tube 300 created by ﬂ;e above
process. As can be seen the tube includes a single wall 310.

[06] As the diameter of a tube goes down and the wall thickness increases, the
ability to form the metal strip to a round shape becomes increasingly difficult. In
addition, if the tube is to be drawn or roll reduced down to a smaller size, the tube
itself may be unable to withstand the forces of drawing or roll reduction. The
equipment also may not be suitable to accomplish the task thus requiring a re-
design of the equipment or completely new equipment.

[07]  Further, metal tubing created by the process has the potential for un-
detected minor flaws in the weld area. These minor flaws, under adverse

conditions such as pressure or corrosive materials can result in a product failure.
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SUMMARY OF THE INVENTION
[08] Exemplary embodiments of the present invention overcome the above
disadvantages and other disadvantages not described above. Also, the present
invention is not required to overcome the disadvantages described above, and an
exemplary embodiment of the present invention may not overcome any of the
problems described above.
[09] Apparatuses and methods consistent with the present invention relate to
creating a metal tube product with an increased wall thickness over conventional
methods, and methods for creating such a tube product.
[10] According to an aspect of the present invention, there is provided a metal
tubing including, a first cylindrical member that is formed from a first flat metal
strip, and a second cylindrical member that is formed from a second flat metal
strip. The second metal cylindrical member is formed so as to embed the first
cylindrical member within the second cylindrical member.
[11]  According to another aspect of the present invention, the inner diameter of
the second cylindrical member creates a compression fit with the first cylindrical
member.
[12] According to another aspect of the present invention, the thickness of the
first cylindrical member is substantially similar to the thickness of the second
cylindrical member.
[13] According to another aspect of the present invention, the thickness of the
first cylindrical member is different than the thickness of the second cylindrical

member.
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[14] According to another aspect of the present invention, the thickness of the
first cylindrical member and the second cylindrical member are made from
different metals.

[15] According to another aspect of the present invention, the first cylindrical
member and the second cylindrical member are made from the same metal.

[16] According to another aspect of the present invention, a method for
creating a metal tube includes, forming a first cylindrical member from a first flat
metal strip, forming a second cylindrical member from a second flat metal strip,
and embedding the first cylindrical member within the second cylindrical
member, so that the second cylindrical member is compression fit to the first
cylindrical member.

[17]  According to another aspect of the present invention, a method for
creating a metallic tube product includes creating a plurality of cylindrical
members having different diameters from a plurality of flat metal strips, and
creating a layered metal tube by embedding the plurality the cylindrical members
within each other in order from smallest to largest, wherein the embedded
cylindrical members are compression fit. The limit to the number of cylindrical
members used being limited only by the physical constraints of the specific
machine being used,

[18] According to another aspect of the present invention, at least two of the
plurality of cylindrical members are composed of different metals; and at least

two of the plurality of flat metal strips have different thicknesses.
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[19] According to another aspect of the present invention, each of the plurality
of cylindrical members are composed of the same metal.
[20]  According to another aspect of the present invention, the plurality of flat
metal strips have a substantially similar thickness.
BRIEF DESCRIPTION OF THE PRAWINGS

[21] The above and other aspects of the present invention will become apparent
and more readily appreciated from the following description of the exemplary
embodiments, taken in conjunction with the accompanying drawings of which:
[22] FIG. 1 is an elevation view of a first part of a conventional machine used
to create metal tubing;
[23] FIG. 2 is an elevation view of a second part of a conventional machine
used to create metal tubing;
[24] FIG. 3 is a plan view of a conventional single-layered metal tubing;
[25] FIG 4. is a plan view of a two-layered metal tubing according to an
exemplary embodiment of the present invention;
[26] FIG. 5 a plan view of a multi-layered metal tubing according to an
exemplary embodiment of the present invention; and
[27] FIG. 6 is a flowchart of an operation of creating a metal tube according to
an exemplary embodiment of the present invention.

DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS

[28] In an exemplary embodiment of the present invention, a multi-layered

metal tubing is created.
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[29] FIG. 4 is a plan view of a multi-layered metal tubing 400 with a portion of
the outside tube removed to show the layering of the tubing. The metal tubing
includes a first tube 401 containing optical fibers 403, and a second tube 402,
wherein the inner diameter of the second tube 402 is in intimate contact with the
outer diameter of the first tube 401.

[30] The first tube 401 may be composed of, but is not limited to aluminum,
stainless steel, copper, nickel based alloys, etc. In the current exemplary
embodiment, the first tube 1 has wall thickness t of 0.008 in.

[31] The second tube 402 may also be composed the same metals as first tube
401, or the second tube 402 may be composed of a different metal than the first
tube 401. In the current exemplary embodiment, the second tube 402 also has a
wall thickness wt of 0.008 in. The combined wall thickness of the tubes is .016
in. The wall thickness of the second tube 402 does not need be the same as the
first tube 401. The wall thickness wt of the second tube 402 may be larger than
the wall thickness t of the first tube 401, or the wall thickness wt of the second
tube 402 may be smaller than the wall thickness t of the first tube 401.

[32] The effect of the combined tubing in the present exemplary embodiment is
that the finished product performs as though it is a single-walled tube with a wall
thickness of 0.016 in. Additional tubes can be added and is only limited by the
capability of the machine. A thickness of 0.032 in has been achieved on
diameters less than 1/8 inch. This wall thickness has been previously unattainable

for laser welded metal tubing with a diameter of less than 1/4 in.
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[33] The wall thickness of the different layers depends on the types of materials
and the existing manufacturing process. For example, on lines that weld stainless
steel using a laser, typical wall thicknesses vary from 0.004” to 0.013" although
smaller and larger have been accomplished. If the need is for an 0.018” wall
thickness, the present invention could make an initial tube of 0.008” thickness
followed by a thickness 0of 0.010”. On equipment used to make aluminum tube,
the wall thicknesses may be much larger. For one particular market, one of the
-typical products will have wall thicknesses ranging from 0.020” to 0.100”. The
same concept as in laser welded tubes can be applied. Given the range of
materials and process capabilities, one skilled in the art can determine what size
of tubing the equipment is capable of producing.

[34] FIG. 5 is a plan view of a multi-layered metal tubing 400 with a portion of
the multiple layers of tube removed to show the layering of the tubing. Multi-
layered metal tubing 500 is formed similarly to the multi-layered tube in FIG. 4,
-but having yet another layer, 501, having a wall thickness twt The tubing
includes multiple metal tubes of different diameters which are embedded within
one another in order from smallest diameter to largest diameter. As noted above,
the tubes may or may'not have substantially similar thicknesses, and they may or
may not be composed of the same metals.

[35] FIG. 6 shows a flowchart for creation of the multi-layered metal tubing
using the apparatus shown in FIGS. 1 and 2. The method for creating the metal
tubing according to an exemplary embodiment of the present invention includes

creating a first metal tube, creating a second metal tube, and embedding the first
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metal tube into the second metal tube. The finished tubing is then coiled onto a
reel.

[36] The first tube 401 is created by forming a metal strip into the shape of a
tube using a series of rollers S601. The tube shaped metal strip is then closed by
pulling the tube shaped metal strip through a welding apparatus, which fuses the
seam together S603. In the present exemplary embodiment, the welding
apparatus uses a laser, however, any other process known by those skilled in the
art for sealing the seam may be used, such as MIG (metal inert gas), plaéma arc,
inductior‘x, etc.

[37] After the metal tube is formed, but before the tube is pulled through the
welding apparatus, optical fibers, coated copper conductors, or any products
requested for an application may be inserted into the metal tubing S602.
Alternatively, the tubing may be left empty.

‘[3 8] After the welding process, the welded tube can go through a drawing
operation which reduces the diameter of the first tube to the desired size S604.
[39] The second tube 402 is formed in a similar manner to the first tube. The
second tube 402 is created by forming a metal tube from a metal strip by passing
the metal strip through a series of rollers S605. The first tube 401, is embedded
within the second tube S606. The second tube 402 is then pulled through the
welding apparatus, which fuses the seam of the second tube 402 S607 and creates
a multi-layered tubing 400. Should either the first tube or the second tube have
minor flaws in the weld area, a failure in one of the tubes will not result in

damaged product, as the other tube will still be intact.

)
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[40] Next, the multi-layered tube 400 goes through a drawing operation which
reduces the diameter of the second tube 402 such that the inner diameter is
brought into intimate contact (i.e. a compression fit) with the outer diameter of the
first tube 401 S608. The portion of the machine which provides the motive force
to pull the tube through the drawing die can easily perform this task as it normally
does, whereas, the drive/motor may not be capable if it had to pull a single tube
with twice the normal wall thickness. The multi-layered tube is then coiled on a
reel S609.

[41] Further tube layers may be created added by repeating the steps S605-608
and continuing to embed the previous multi-layer tube 400 within the newly
created tube S610. If no further lé\yers are needed, the finished multi-layered tube
400 may be coiled on a reel S611.

[42] Because the welding apparatus only must fuse the thickness of the second
tube, the welding apparatus performs the fusing of the tube, and does not require
the power that is needed when attempting to fuse a tube having a wall thickness
equal to that of the first tube and second tube combined.

[43] The amount of compression of the second tube determines how the first
and second tube of the combined tu'ge interact with each other. The tighter the
compression between the first and second tubes, the mozre the two tubes will act
like a single walled tube with a wall thickness equal to that of the wall thicknesses
of the two individual tubes. However, an upper limit of compression exists
because as the compression is increased, the force required to pull the composite

tubes through the dies or roll reduce the tubes can be such that the equipment may
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not accomplish the compression because the force is such that the tube exceeds its
tensile strength and separates or breaks.

[44] Although the exemplary embodiment of the present invention has been
described, it will be understood by those skilled in the art that the present
invention should not be limited to the described exemplary embodiment, but
various changes and modifications can be made within the spirit and the scope of
the present invention. Accordingly, the scope of the present invention is not

limited to the described range of the following claims.

10
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WHAT IS CLAIMED IS:

1. A metallic tube, comprising:

a first cylindrical member, which is formed from a flat metal strip; and

a second cylindrical member, which is formed from a flat metal strip;,

wherein the first cylindrical member is embedded within the second cylindrical

member.

2. The metallic tube as claimed in claim 1, wherein an inner diameter of the
second cylindrical member creates a compression fit with an outer diameter of the first

member.

3. The metallic fube as claimed in claim 1, wherein a thickness of the first
cylindrical member and a thickness of the second cylindrical member are substantially

similar.

4. The metallic tube as claimed in claim 1, wherein a thickness of the first

cylindrical member is different from a thickness of the second cylindrical member.

5. The metallic tube as claimed in claim 1, wherein the first cylindrical

member and the second cylindrical member comprise different metals.

6. The metallic tube as claimed in claim 1, wherein the first cylindrical

member and the second cylindrical member comprise the same metal.

11
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7. A method for creating a metallic tube, comprising:

forming a first cylindrical member from a first flat metal strip;

forming a second cylindrical member from a second flat metal strip; and
embedding said first cylindrical member into said second cylindrical member;
wherein said second cylindrical member is compression fit to said first cylindrical

member.
- 8. The method for creating a metallic tube as claimed in claim 7, wherein a

thickness of the first flat metal strip and a thickness of the second flat metal strip are

substantially similar.
9. The method for creating a metallic tube as claimed in claim 7, wherein a

thickness of the first flat metal strip and a thickness of the second flat metal strip are

different.

10.  The method for creating a metallic tube as claimed in claim 7, wherein the

first cylindrical member and the second cylindrical member are different metals.

11.  The method for creating a metallic tube as claimed in claim 7, wherein the

first cylindrical member and the second cylindrical member are the same metal.

12. A method for creating a metallic tube product, comprising:

12
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forming a plurality of cylindrical members having different diameters from a
plurality of flat metal strips; and

forming a layered metallic tube by embedding the plurality of cylindrical
members within each other in order from the smallest diameter to the largest diameter;

wherein the embedded cylindrical members are compression fit.
13.  The method of making a metallic tube product according to claim 12,
wherein at least two of the plurality of cylindrical members comprise different metals;

and at least two of the plurality of flat metal strips have different thicknesses.

14.  The method of making a metallic tube product according to claim 12,

wherein each of the plurality of cylindrical members comprise the same metal.

15.  The method of making a metallic tube product according to claim 12,

wherein the plurality of flat metal strips have a substantially similar thickness.

13

/6



WO 2008/016353

1/6

FIG.A

PCT/US2006/030128

)7



V4

PCT/US2006/030128

WO 2008/016353

2/6

¢ 914




O R TR
R R L T




5’/6\

R TRt e B R T L L
i SR PR O A PRI S WS T T den W Tty SpE R

90

L L L Rt i



B . - N 5 N <
e g e e e it eI i



WO 2008/016353

S601
S602
S603
S604
S605

S606
S607
S608

S609

S610

S611

6/6

FIG. 6

Form a metal strip into a tube

Y

Insert optical fibers into the
tube

h 4

Fuse the seam of the tube

A

Reduce the diémeter of the
tube

»

PCT/US2006/030128

w

Y

Form another metal strip into a
new tube

Y

Embed previous tube within
new tube

Y

Fuse seam of new tube

|

Reduce the diameter of the
new tube

A

Coil new tube on reel

!

Is the combined tube of the
desired thickness?

NO

l Yes

Coil tube on reel

(2%



INTERNATIONAL SEARCH REPORT

PCT/US06/30128

A. CLASSIFICATION OF SUBJECT MATTER
IPC: B23D 39/00( 2006.01),F16L 9/14( 2006.01)

USPC:

138/114,137,139,141,143;29/516,517;72/367.1,370.25
According to International Patent Classification (IPC) or to both national classification and [PC

B, FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbals)
U.S.: 138/114, 137, 139, 141, 143, 29/516, 517; 72/367.1, 370.25

Documentation scarched other than minimum documentation to the exient that such documents are included in the lields searched

Electronic data base consulied during the intemnational search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

p

“A"  dogument defining the general state of the art which is not considered to be of
particular relevance

“E"  carlicr application of paient published on or after the intemational filing date

“L"  documem which may throw doubis on priarity claim(s) or which is cited to
blish the publ date of h or other special reason (as
specificd)

0"  ducumen referring 10 an orul disclosure, use, exhibition ar other means

“P* document published prior (o the imemational filing date but latsy than the
priority date claimed

Calcgory * Citation of documenl, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 5170557 A (RIGSBY) 15 December 1992 {15.12.1992), entire document. i1-15
A US 4823847 A (GROSSE et al) 25 April 1989 (25.04.1989), entire dacument. 1-15
A US 5836065 A (DEHLINGER et al) 1'7 November 1998 (17.11.1998) entire document. 15

D Further documents are listed in the continuation of Box C. D See patent family annex,

. Special categories of cited d T Tater d blish=d after the i ) iz date o1 priosity

date and not in conflict with the sppSeation but cited to erdersiand the

principle or theory underlying the taventico

document of particufar celevance; the claimed iovention camot be
considered novel or cannot be considered to imvolve 2n taventive stsp
when the document i taken alons

=X

bt o document of paorticudar relevence: the chimed Imveation camol be

idered to involve an ive step when the document Is combined
with ane or more other such d such combination being
abvious to n person skilled in the ant

5" dotumen member of the same patem family

Date of the actual completion of the international scarch
02 March 2007 (02.03.2007)

Date of mailing of the international search report

26 APR 2007 /

Name and mailing address of the ISA/US
Mail Stap PCT, Atn: ISA/US
Commissioner of Patents
P.0. Bax 1450
Alexandria, Virginia 22313-1450

Facsimile No. (571) 273-3201

Authorized officer
J 7(5/24/%

Telephone No. (571) 272-3750

Patrick F. Brins:

Form PCT/ISA/210 (second sheet) (July 1998)



é

&

' '"PATENT COOPERATION TREATY -

From the INTERNATIONAL SEARCHING AUTHORITY

:—I%WARD L. BERNSTEIN PCT

2100 PENNSYLVANIA AVE., NW
SUITE 8GO
WASHINGTON, DC 20037-3213

NOTIFICATION OF TRANSMITTAL OF

THE INTERNATIONAL SEARCH REPCRT

OR THE DECLARATION
(PCT Rule 44.1)

Date of Mailing

(dawmonthiyear) 2 6 A P R 2[][]7
Applicant’s or agent’s file reference .
F207422 FOR FURTHER ACTION  See paragraphs | and 4 below
International application No. International filing date
PCT/US06/30128 (daymonthiyear)

01 Aupust 2006 (01.08.2006)

Applicant

AFL TELECOMMUNICATIONS, LLC

l. El The applicant is hereby notified that the international search sepon has been established and is iransmitted herewith.

Filing of amendments and statement cnder Article 19:
The applicant is entitled, if he so wishes, 10 amend the claims of the international application (see Rule 46):

When? The time limit for filing such amendments is normally two months from the date of transmilial of ihe
international search report.

Where? Directly to the International Burcau of WIPQ. 34, chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No.: (41-22) 338.82.70.

For more detailed instructions, see the notes on the accompanying sheet.

2. D The applicant is hereby notified that no international search repont will be esiablished and that the declaration under
Article 17(2)Xa) to that efTect is transmitted herewilh.

3. D With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified thai:

D " the protest together with the decision thereon has been transmitted to the Intemational Bureau together with the
applicant’s request to forward the texts of both the protest and the decision thereon to the designated Offices.

no decision has been made yet on the protest; the applicant will be notified as scon as a decision is made.

4. Reminders

preparations for international publication.

entry into the national phase before those designated Offices.

Volume 11, National Chapters end the WIPQ Internet site.

Shortly after 18 months from the priority date, the international applicalion will be published by the Internationa! Bureau. If the
applicent wishes to avoid or posipone publication, a notice of withdawal of the international applicalion. or of the priority claim, musi
reach the Intemational Bureau as provided in Rules 90 bis.| and 90 bis.3. respeclively, before the completion of the technical

Within 19 months from the priority date, but only in respect of some designated Offices. a dermand for international preliminary
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority date
(in some Offices even later); otherwise the applicant must, within 20 months from the priority datc, perform the prescribed acts for

In respect of other designaled OfTices. the time {imit of 30 months (or later) will apply even if no demand is filed within 19 months.

See the Anncx 10 Form PCT/IB/301 and. for details about the applicable time limits, Office by Office. see the PCT Applicant’s Guide,

Name and mailing address of the ISA/US
Mail Stop PCT, Autn: [SA/ US
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

Facsimile No. (571) 273-3201

Authorized officer % 1
Patrick F. Bn'nsW"UD /1&4{ ﬁ'..

Telephone No. (571) 272-3750

Form PCT/ASA/220 (April 2002)

(See notes on accompanying sheel)



76

1 i 1 licati .
INTERNATIONAL SEARCH REPORT nternationat application No

PCTAUS06/30128

Bex 11 TEXT OF THE ABSTRACT (Continuation of Item 5 of the first sheet)

NEW ABSTRACT

A metallic tube (400), including a first cylindrical member (403), which is formed from a flat metal strip, and a second cylindrical
mémber (402), which is formed from a flat metal strip, wherein the first cylindrical member (403) is embedded within the second

cylindrical member (402).

Form PCT/ISA/210 (continuation of first sheet(2)) (July 1998)



INTERNATIONAL SEARCH REPORT

Internaticnal application No.

PCT/US06/30128

A CLASSIFICATION OF SUBJECT MATTER
IPC: B23D 39/00( 2006.01);F16L. 9/14( 2006.01)

USPC:

138/114,137,139,141,143;29/516,517,72/367.1,370.25
According to Intemational Patent Classification (IPC) or to both national classification and 1PC

B. FIELDS SEARCHED

Minimum documentation searched {classification system followed by classification symbols)
U.S.: 138/114, 137, 139, 141, 143:29/516, 517; 72/367.1, 370.25

Documentation scarched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic daia base consulted during the inlemational search (name of data base and, where practicable. search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category *

Citation ol document, with indication, where appropriate, of the relevan) passages

Relevant (o claim No.

X US 5170557 A (RIGSBY) 15 December 1992 (15.12.1992), entire document, t-15
A US 4823847 A (GROSSE ct al) 25 April 1989 (25.04.1989), entire document. 1-15
A US 5836065 A (DEHLINGER et al) 17 November 1998 (17.11.1998) entire docurnent. 1-15

D Further documents are listed in the continuation of Box C.

[

See patent family annex.

- 3 il
F b

its of cited d

“A"  document defirming the general state of the art which is not considered to be of
particulzr relevance

Llichad

“E" easlicr appli or patent p on or tfer the intermational filing date
“L”  dotument which may throw doublts on priority claim{s) or which is cited to
blish the publs date of another citation or other special reason (as
speeified)

~0"  document rcfeming to an orat disclosure. use, exhibition or other means

"P”  document published prior to the intemational filing date b later than the
priority date claimed

T later doctrnent pubdisted after the imemationa fiting date or prionity
date and oot @ caniltict with the application b cited to uderstand dae
printiple or tkrary underying the invention

=X documens of particatar rebevance; the clzimed Enveotion camot be
considered novel or cammot be considered to Trvolve an kaventive step
when the dotument is tzken ghone

“Y document of particelay relevance; the chaimed svemtion canet be
considered 1o invelve an tventive step wiren the doctaem s combased
with one of most other such & such bmation being
obvious to a persca skilled in the an

“&" doctment member of the saroe parem (amily

Date of the actual completion of the internationa! search
02 March 2007 (02.03.2007)

Date oéméiliﬁ Io)f' Il:tie intemational search repon
£

Name end mailing address of the ISA/US
Mail Stop PCT, Atm: ISA/US
Comumissioner of Patents
P.C. Bax 1450
Alexandria, Virginia 22313-1450

Facsimile No. (571) 273-3201

Authorized officer
Patrick F. Brins,

reene

Telephone No. (571)272-3750

Form PCT/ISA/210 (second sheet) (July 1998)

27



#ATENT COOPERATION TREATY

INTERNATIONAL SEARCHING AUTHORITY

From the

To:

HOWARD L. BERNSTEIN

2100 PENNSYLVANIA AVE., NW
SUITE 800

WASHINGTON, BC 20037-3213

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 434is.1)

Date of mailing

(day/month/vear)

26 APR 200/

Applicant’s or agent’s file reference

F207422

FOR FURTHER ACTION

See paragraph 2 below

International application No,

PCT/US06/30128

International filing date (dawmonth/year)

01 August 2006 (01.08.2006)

Priority date (day/month/vear)

International Patent Classification (IPC) or both national classification and IPC

IPC: B23D 39/08( 2006.01};FI16L 9/14( 2006.01)
USPC:  138/114,143,141,137,139;29/516,517;72/367.1,370.25

Applicant
AFL TELECOMMUNICATIONS, LLC

2. FURTHER ACTION

1. This opinion contains indications relating to the foltowing items:

Box Ne. VIII  Certain observations on the internationel application

3. For further deiails, see notes to Form PCT/ISA220.

}I‘ Box No. | Basis of the opinion

I:I Box No. I Priority

D Bex No. 1! Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

I:l Box No. IV Lack of unity of invention

@ Box No. V Reasonced statement under Rule 435is. 1{a)(i) with regard 1o novelly. inventive step or industrial
. applicability: citations and explanations supporiing such siatemem

D Box No. Vi Certain documents ciled

D Box No. VII Certain defects in the international application

[

If a demand for international preliminary examination is made, this opinion will be considered to be a writlen opinion of the
International Preliminary Examining Authority ("IPEA") excepi that this does not epply where the applicami chooses an
Authority other than this one 1o be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bisrd)
that written opinions of this [nternational Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the
IPEA a written reply together, wherc appropriate, with amendments, before the expiration of 3 months from the date of mailing
of Form PCT/ISA/220 or before the expiration of 22 months from the pricrity date, whichever expires later.

For further options, see Form PCT/ISA/220.

/

Name and msiling address of the ISA/ US
Maii Stop PCT, Attn: ISA/US
Commissioner for Patenis
P.O. Bux 1450
Alexandria, Virginia 22313-1450

Facsimile No. (571) 273-3201

Date of completion of this opinion

02 March 2007 (02.03.2007)

Authorized officer J

Patrick F. Bri

Telephone No. (571) 272-3750

Y

Form PCT/iSA/237 (cover sheet) (April 2005)

A4



Internationgl application No.
WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCT/USD6/30128

Box No. 1 Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of:
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WRITTEN OPINION OF THE PCTAIS06/30128

INTERNATIONAL SEARCHING AUTHORITY

Box No. V Reasoned statement under Rule 43 bis.1(a)(i) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

]. Statement
Novelty (N) Claims NONE YES
Claims }-§5 NO
Inventive step (1S) Claims NONE YES
Claims }-15 NO
Industrial applicability (1A) Claims ]-15 YES
Cilaims NONE NO

2. Citations and cxplanations:
Claims 1-135 are novelty under PCT Article 33(2) as being anticipated by U.S. 5,170,557 to Rigsby.

The Rigsby reference discloses a metellic tube, figs. 1 and 2 including first and second cylindrical members, both formed
from flat metallic strips, wherein the first cylindrical member is embedded within the second member, as recited in claims 1, 7 and 12.
Col. 4, line 55 discloses that the tubes are originally flal prior to being formed into tubular configurations and lines 61-65 disclose that
the inner tube is inserted into the outer tube by ramming or pulling, as recited in claim 2. Lines 34-37 disclose that the typical inner wall
thickness would be 0.020 to 0.028 inch, while a typical outer wall thickness would be 0.024 1o 0.065 inch, which discloses that the
thicknesses can be substantially similar or can differ, as recited in claims 4 , 5, 8 and 9. Lines 24-26 disclose that the wo metal
elements may be two types of material, but preferably swainless steel, as recited in claims 5, 6. 10 and 11.

Claims 1-15 meei the criteria set out in PCT Article 33(4), and thus have industrial applicability because the subject matter claimed can
be made or used in industry.

Form PCT/ISA/237 (Box No. V) {April 2005)
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TUBOS METALICOS INCRUSTADOS CON AJUSTE POR COMPRESION Y

METODO PARA LA FABRICAR LOS MISMOS

ANTECEDENTES DE LA INVENCION
1. Campo de la Invenciédn

La presente invencidén se refiere a tuberia
metalica de diametro pequeiio. Mas especificamente, la
presente invencién se refiere a crear un producto de tubo
de metal gque tiene un espesor de pared que se aumenta
substancialmente en las capacidades convencionales de
fabricacidén de un solo tubo convencionales, asi como el
método para fabricar la tuberia de metal.

2. Descripcion de la Técnica Relacionada

La tuberia de metal es importante en muchas
aplicaciones industriales tales COmo un blindaje
protector para fibras o6pticas y conductores de cobre
revestidos. La tuberia tipicamente se mide por el
didmetro exterior y el espesor de pared. Es dificil
fabricar tuberia a elevados espesores de pared para
soportar fuerzas de aplastamiento o de traccidn, debido a
que el formar y soldar el metal sobre un cierto espesor
de pared puede provocar desgaste excesivo a la maquinaria
de fabricacidén y reducir dramaticamente la velocidad en
la cual puede operar la maguina de tuberia.

En fundiciones que wutilizan wun proceso de

soldadura laser, por ejemplo, la capacidad para soldar,
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mantener una velocidad que es una velocidad aceptable y
reducir enrollado o estirado se limita por el espesor del
metal. Para duplicar el espesor de pared en una maquina
para tubos con soldadura laser de .2032 a .4064 mm (.008
a .016 in) reducird dramaticamente la velocidad y creara
desgaste en la maquina, ya que la maquina puede no haber
sido disefiada en forma &éptimamente para este espesor de
metal.

La patente de los E.U.A. numero 4,758,487, aqui
incorporado en su totalidad por referencia, describe un
aparato y método para fabricar en forma continua cables
de fibras o6pticas, en donde las fibras o6pticas se
circunscriben en un tubo de metal sellado formado a
partir de una tira de metal plana, como se ve en las
FIGURAS 1 y 2. El aparato 10 crea un tubo parcialmente
formado 12 a partir de una tira de acero 11 al pasar la
tira de acero 1l a través de un primer montaje de rodillo
24. Fibras opticas 13 se colocan dentro del tubo
parcialmente formado 12. El aparato cierra entonces el
tubo con un seqgundo montaje de rodillo 65, y laser para
soldadura 74 sella el tubo. El tubo sellado se pasa a
través de matrices de alambre 95 por la rueda 98, para
reducir el didmetro del tubo sellado como se ve en la
FIGURA 2.

La FIGURA 3 muestra una vista en planta de un

%2
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tubo de metal 300 creado por el proceso anterior. Como
puede verse el tubo incluye una sola pared 310.

Conforme el didmetro de un tubo se reduce y
aumenta el espesor de pared, la capacidad por formar 1la
tira de metal a una estructura redonda, se vuelve cada
vez mas dificil. Ademas, si el tubo se va a estirar o
enrollar reduciéndose a un tamano mds pequeio, el propio
tubo puede ser incapaz de soportar las fuerzas de
estirado o reduccidén de rodillo. El equipo también puede
ser adecuado para lograr la tarea requiriendo de esta
manera un re-disefio del equipo o un equipo completamente
nuevo.

Ademas, tuberia de metal creada por el proceso
tiene el potencial de fallas menores sin detectar en el
area de soldadura. Estas fallas menores, bajo condiciones
adversas tales como presién o© materiales corrosivos,
pueden resultar en una falla del producto.

COMPENDIO DE LA INVENCION

Modalidades ejemplares de la presente invencién
superan las desventajas anteriores y otras desventajas no
descritas anteriormente. Tampoco se requiere que la
presente invencidén supere las desventajas descritas
anteriormente, y una modalidad ejemplar de la presente
invencién puede no superar ninguno de 1los problemas

anteriormente mencionados.

325
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Aparatos y métodos consistentes con la presente
invencidén se refieren a crear un producto de tubo de
metal con un espesor de pared incrementado sobre métodos
convencionales y métodos para crear este producto de
tubo.

De acuerdo c¢on un aspecto de 1la presente
invencidén, se proporciona una tuberia de metal que
incluye, un primer miembrc cilindrico que se forma a
partir de una primera tira de metal plana, y un segundo
miembro cilindrico que se forma a partir de una segunda
tira de metal plana. El segundo miembro cilindrico de
metal se forma para incrustar el @primer miembro
cilindrico dentro del segundo miembro cilindrico.

De acuerdo con otro aspecto de 1la presente
invencién, el diametro interior del segundo miembro
cilindrico crea un ajuste por compresién con el primer
miembro cilindrico.

De acuerdo con otro aspecto de 1la presente
invencidén, el espesor del primer miembro cilindrico es
substancialmente similar al espesor del segundo miembro
cilindrico.

De acuerdo con otro aspecto de 1la presente
invencién, el espesor del primér miembro cilindrico es
diferente al espesor del segundo miembro cilindrico.

De acuerdo con otro aspecto de la presente

>



10

15

20

25

invencidén, los espesores del primer miembro cilindrico y
del segundo miembro cilindrico se elaboran de diferentes
metales.

De acuerdo con otro aspecto de 1la presente
invencién, el primer miembro cilindrico y el segundo
miembro cilindrico se elaboran a partir del mismo metal.

De acuerdo con otro aspecto de la presente
invencidn, un método para crear un tubo de metal incluye,
formar un primer miembro cilindrico a partir de wuna
primer tira de metal plana, formar un segundo miembro
cilindrico a partir de una segunda tira de metal plana e
incrustar el primer miembro cilindrico dentro del segundo
miembro cilindrico, de manera tal que el seqgundo miembro
cilindrico se ajuste por compresién al primer miembro
cilindrico.

De acuerdo con otro aspecto de 1la presente
invencidén, un método para crear un producto de tubo
metdlico incluye crear una pluralidad de miembros
cilindricos que tienen diferentes diametros a partir de
una pluralidad de tiras de metal planas, y crear un tubo
de metal en capas al incrustar la pluralidad de miembros
cilindricos entre si, en orden desde el mas pequeno al
mds grande, en donde los miembros cilindricos incrustados
se ajustan por compresidén. Se limita al numero de

miembros cilindricos empleados solo por las restricciones

355
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fisicas de la maquina especifica que se utiliza.

De acuerdo con otro aspecto de la presente
invencién, al menos dos de la pluralidad de miembros
cilindricos estan compuestos por diferentes metales; y al
mencs dos de la pluralidad de tiras de metal planas
tienen diferentes espesores.

De acuerdo con otro aspecto de 1la presente
invencidn, cada uno de la pluralidad de miembros
cilindricos esta compuesto del mismo metal.

De acuerdo con otro aspecto de la presente
invencién, la pluralidad de tiras de metal planas tiene
un espesor substancialmente similar.

BREVE DESCRIPCION DE LOS DIBUJOS

Los anteriores y otros aspectos de la presente
invencién seran aparentes y se apreciaran mas facilmente
a partir de la siguiente descripcidén de las modalidades
ejemplares, tomados en conjunto con los dibujos
acompanantes, de los cuales:

La FIGURA 1 es una vista en elevacién de una
primer parte de una maguina convencional empleada para
crear tuberia de metal}

La FIGURA 2 es una vista en elevacién de una
segunda parte de una maquina convencional empleada para

crear tuberia de metal;

L.a FIGURA 3 es una vista en planta de una

g
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tuberia de metal de una sola capa convencional;

La FIGURA 4 es una vista en planta de una
tuberia de metal de dos capas, de acuerdo con una
modalidad ejemplar de la presente invencidn;

La FIGURA 5 es una vista en planta de una
tuberia de metal de miltiples capas de acuerdo con una
modalidad ejemplar de la presente invencidn; y

La FIGURA 6 es un diagrama de flujo de una
operacidén de crear un tubo de metal de acuerdo con una
modalidad ejemplar de la presente invencidn.

DESCRIPCION DETALLADA DE LAS MODALIDADES EJEMPLARES

En una modalidad ejemplar de la presente
invencidén, se crea una tuberia de metal de maltiples
capas.

La FIGURA 4 es una vista en planta de una
tuberia de metal de miltiples capas 400 con una porcidn
del tubo exterior retirada para mostrar la formacidén de
capa de la tuberia. La tuberia de metal incluye un primer
tubo 401 que contiene fibras oépticas 403, y un segundo
tubo 402, en donde el diadmetro interior del segundo tubo
402 estd en contacto intimo con el diametro del primer
tubo 401.

El primer tubo 401 puede estar compuesto de,
pero no limitado a aluminio, acero inoxidable, cobre,

aleaciones en base niquel, etc. En la modalidad ejemplar

3>
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actual, el primer tubo 1 tiene espesor de pared t de
.2032 mm (.008 in).

El segundo tubo 402 también puede estar
compuesto de los mismos metales que el primer tubo 401, o
el segundo tubo 402 puede estar compuesto de un metal
diferente al primer tubo 40l1. En una modalidad ejemplar
actual, el segundo tubo 402 también tiene un espesor de
pared wt de .2032 mm (0.008 in). El espesof de pared
combinado de los tubos es .4064 mm (.016 in). El espesor
de pared del segundo tubo 402 no requiere ser el mismo
que el primer tubo 401. El1 espesor de pared wt del
segundo tubo 402 puede ser mas grande que el espesor de
pared t del primer tubo 401, o el espesor de pared wt del
segundo tubo 402 puede ser mas pequefio que el espesor de
pared t del primer tubo 401.

El efecto de 1la tuberia combinada en 1la
presente modalidad ejemplar es que el producto terminado
se desempeiia como un tubo de una sola pared con un
espesor de pared de .474 mm (.016 in). Tubos adicionales
pueden agregarse y so0lo estdn limitados por la capacidad
de la maquina. Un espesor de .8128 mm (0.032 in) se ha
logrado en didmetros menores a 3.18 mm (1/8 in). Este
espesor de pared previamente no era alcanzable para
tuberia de metal con soldadura laser con un diametro de

menor a 6.35 mm (1/4 in).
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El espesor de pared de las diferentes capas
depende de los tipos de materiales y el procesc de
fabricacién existente. Por ejemplo, en lineas que unen
por soldadura acero inoxidable utilizando laser,
espesores de paredes tipicos varian de .1016 a .3002 mm
(0.004 a 0.013") aunque se han logrado mas pequefios y mas
grandes. Si la necesidad es para un espesor de pared de
L4572 mm (0.018"), la presente invencidén puede hacer un
tubo inicial con espesor de 20.32 mm (0.008") seguido por
un espesor de .254 mm (0.010"). En equipo empleado para
producir tubos de aluminio, el espesor de pared puede ser
mucho mas grande. Para un mercado particular, uno de los
productos tipicos tendrd espescres de pared en el
intervalo de .508 a 2.54 mm (.020 a .100"). El1 mismo
concepto que en tubos de soldadura laser puede aplicarse.
Dado el intervalo de materiales y capacidades de proceso,
una persona con destreza en la técnica puede determinar
que tamafio de tuberia es capaz de producir el equipo.

La FIGURA 5 es una vista en planta de tuberia
de metal de multiples capas 400 con una porcidén de las
miltiples capas del tubo retirada para mostrar la
formacién de las capas del tubo. Tuberia de metal de
maltiples capas 500 se forma de manera similar al tubo de
maltiples capas en la FIGURA 4, pero todavia tiene otra

capa, 501, que tiene un espesor de pared twt. La tuberia
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incluye multiples tubos de metal con didmetros diferentes
gue se incrustan entre si, en orden desde el didmetro mas
pequeno al didmetro mas grande. Como se noto
anteriormente, los tubos pueden o© no i{ener espesores
substancialmente similares, Y pueden o no estar
compuestos de los mismos metales.

La FIGURA 6 muestra un diagrama de flujo para
creacién de tuberia de metal de maltiples capas
utilizando el aparato mostrado en las FIGURAS 1 y 2. El
método para crear un tubo de metal de acuerdo con una
modalidad ejemplar de la presente invencién, incluye
crear un primer tubo de metal, crear un segundo tubo de
metal e incrustar el primer tubo de metal en el segundo
tubo de metal. La tuberia terminada después se bobina
sobre un carrete.

El primer tubo 401 es creado para formar una
tira de metal en la forma de un tubo utilizando a serie
de rodillos S601. La tira de metal en forma de tubo
después se cierra al pasar la tira de metal con forma de
tubo a través de un aparato de soldadura, que funde
uniendo 1la costura S603. En 1la presente modalidad
ejemplar, el aparato de soldadura utiliza un laser, sin
embargo, cualquier otro pfoceso conocido por aquellos con
destreza en la técnica para sellar la costura podra

emplearse, tal como gas inerte metal (MIG = Metal Inert
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Gas), arco de plasma, induccién, etc.

Después de que se forma el tubo de metal, pero
antes de que el tubo se pase a través del aparato
soldadura, fibras épticas, conductores de cobre
revestidos, o cualesquiera productos requeridos para una
aplicacidén podran insertarse en la tuberia de metal S602.
En forma alterna, la tuberia puede quedarse vacia.

Después del proceso de soldadura, el tubo
soldado puede paéar a través de una operacidén de estirado
que reduce el didmetro del primer tubo al tamano deseado
$604.

El segundo tubo 402 se forma de manera similar
al primer tubo. El segundo tubo 402 es creado al formar
un tubo de metal de una tira de metal al pasar la tira de
metal a través de una serie de rodillos S605. El primer
tubo 401, se incrusta dentro del segundo tubo S606. El
segundo tubo 402 después se pasa a través del aparato de
soldadura, que funde la costura del segundo tubo 402 S607
y crea una tuberia de maltiples capas 400. En caso de
que cualquiera del primer tubo o el segundo tubo tengan
fallas menores en el A&rea de soldadura, una falla no
resultara en uno de los tubos en producto danado ya que
el otro tubo todavia estara intacto.

A continuacién, el tubo de miltiples capas 400

pasa a través de una operacidn de estirado que reduce el
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didmetro del segundo tubo 402, de manera tal que el
diametro inte;ior se lleva en contacto intimo (es decir
un ajuste de compresidén) con el diametro exterior del
primer tubo 401 S608. La porcidén de 1la maquina Que
proporciona la fuerza motriz para jalar el tubo a través
de la matriz de estirado, puede realizar facilmente esta
tarea comc lo hace normalmente, mientras que el
motor/impulso puede no ser capaz si tuviera que jalar un
solo tubo con el doble del espesor de pared normal. EIl
tubo de miltiples capas se bobina entonces en un carrete
S609.

Adicionales capas de tubo pueden <crearse
agregandose al repetir las etapas S605-608 y continuar 1la
incrustacién del tubo de mualtiples capas previo 400
dentro del tubo recientemente creado S610. Si no se
requieren mayores capas, el tubo de multiples capas
terminado 400 puede embobinarse en un carrete S611.

Debido a que el aparato de soldadura solo debe
fusionar el espesor del segqundo tubo, el aparato de
soldadura realiza la fusién del tubo, y no requiere la
energia necesaria cuando se intenta fusionar un tubo que
tiene un espesor de pared igual al del primer tubo y
segundos tubo, combinados.

La cantidad de comprensién del segqgundo tubo se

determina como interactian entre si el primer y segqundo
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tubos de los tubos combinados. Entre mas tensa la
compresidén entre el primer y segundo tubos, mas actuaran
los dos tubos como un tubo de una sola pared con un
espesor de pared igual a los espesores de pared de 1o0s
dos tubos individuales. S$Sin embargo, existe un limite
superior de compresién debido a que aumenta la
compresidén, la fuerza requerida para jalar 1los tubos
compuestos a través de las matrices © rodillos, reduce
los tubos, puede ser tal que el equipo pueda no lograr la
compresion debido a que la fuerza es tal tubo excede su
resistencia a la traccidén y se separa o rompe.

Aunque la modalidad ejemplar de 1la presente
invencién se ha descrito, se entenderad por agquellos con
destreza en la técnica que la presente invencién no habra
de limitarse a la modalidad ejemplar descrita, sino que
diversos cambios y modificaciones pueden hacerse dentro
del espiritu y alcance de la presente 1invencidn. De
acuerdo con esto, el alcance de la presente invencién no
se limita al intervalo descrito de las siguientes

reivindicaciones.

a5
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REIVINDICACIONES

1. Un tubo metélico, caracterizado porque
comprende: un primer miembro cilindrico, que se forma a
partir de una tira de metal plana; y un segundo miembro
cilindrico, que se forma a partir de una tira de metal
plana; en donde él primer miembro cilindrico se incrusta
dentro del sequndo miembro cilindrico.

2. E1 tﬁbo metdalico de conformidad con 1la
reivindicacién 1, .caracterizado porque un didmetro
interior del segundo miembro cilindrico crea un ajuste
por compresién con un diametro exterior del primer
miembro.

3. El1 tubo metdlico de conformidad con la
reivindicacién 1, caracterizade porque un espesor del
primer miembro cilindrico y un espesor del sequndo
miembro cilindrico son substancialmente similares.

4. E1 tubo metdlico de conformidad con 1la
reivindicacidén 1, caracterizado porque un espesor del
primer miembro cilindrico es diferente a un espesor del
segundo miembro cilindrico.

5. El1 tubo metdlico de conformidad con 1la
reivindicacidén 1, caracterizado porgque el primer miembro
cilindrico y el segundo miembro cilindrico comprenden
diferentes metales.

6. E1 tubo metalico de conformidad con 1la
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reivindicacidén 1, caracterizado porque el primer miembro
cilindrico y el segundo miembro cilindrico comprenden el
mismo metal.

7. Método para crear un tubo metalico,
caracterizado porque comprende: formar un primer miembro
cilindrico a partir de una primera tira de metal plana;
formar un segundo miembro cilindrico a partir de wuna
segunda tira de metal plana; e incrustar el primer
miembro cilindrico en el sequndo miembro cilindrico; en
donde el segundo miembro c¢ilindrico se ajusta por
compresidén al primer miembro cilindrico.

8. El1 método para crear un tubo metalico de
conformidad con la reivindicacién 7, caracterizado porque
un espesor de la primera tira de metal plana y un espesor
de la segunda tira de metal plana son substancialmente
similares.

9. El1 método para crear un tubo metdlico de
conformidad con la reivindicacién 7, caracterizado porque
un espesor de la primera tira de metal plana y un espesor
de la segunda tira de metal plana son diferentes.

10. El1 método para crear un tubo metalico de
conformidad con la reivindicacién 7, caracterizado porque
el primer miembro cilindrico y el segundo miembro
cilindrico son metales diferentes.

11. El1 método para crear un tubo metalico de
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conformidad con la reivindicacidén 7, caracterizado porque
el primer miembro cilindrico y el segundo miembro
cilindrico son el mismo metal.

12. Un método para crear un producto de tubo
metadlico, <caracterizado porque comprende: formar una
pluralidad de miembros cilindricos que tienen diferentes
didmetros, a partir de una pluralidad de tiras de metal
planas; y formar un tubo metdlico en capas al incrustar
la pluralidad de miembros cilindricos, en orden desde el
didmetro més pequerio al mads grande; en donde los miembros
cilindricos incrustados se ajustan por compresioén.

13. El método para crear un tubo metdlico de
conformidad con la reivindicacién 12, caracterizado
porque al menos dos de la pluralidad de miembros
cilindricos comprenden metales diferentes; y al menos dos
de ia pluralidad de tiras de metal planas tienen
espesores diferentes.

14, El métocdo para crear un tubo metalico de
conformidad con la reivindicacién 12, caracterizado
porgque cada uno de la pluralidad de miembros cilindricos
comprende el mismo .metal.

15. El1 método para crear un tubo metalico de
conformidad con la reivindicacidén 12, caracterizado
porque la pluralidad de tiras de metal planas tienen

espesores substancialmente similares.
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RESUMEN DE LA INVENCION

Un tubo metalico (400), incluye un primer
miembro cilindrico (403), que se forma de una tira de
metal plana, y un segundo miembro cilindrico (402), que
se forma de una tira de metal plana, en donde le primer
miembro cilindrico (403) se incrusta dentro del segundo

miembro cilindrico (402).

od
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FIG. 6

Formar una tira de metal en un tubo

Y

Insertar fibras opticas dentro del tubo

JV

Fusionar la costura del tubo

|

Reducir el diametro del tubo

Bd

h 4

Formar otra tira de
metal en un nuevo tuba

h 4

Incrustar el tubo previo
dentro del nuevo tubo

4

Fusionar la costura del nuevo tubo

'

Reducir el diametro del nuevo tubo

h 4

Bobinar nuevo tubo en carrete

!

¢ El tubo combinado es del espesor
deseado sin alteracion?

lsi

Bobinar tubo en el carrete

NO



59

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

DIVISION DE NUEVAS CREACIONES
TARJETA ARCHIVO PROPIETARIOS

PATENTE DE'INVENCION _X_ PCT _X_ MODELODE UTILIDAD ___ DISENO INDUSTRIAL __

{21) N* de solicitud: (22) Fecha de solicitud:

(51) Clasificacion Internacional

(71)Solicitante (s) AFL TELECOMMUNICATIONS LLC

(72) Inventor(es) HERBST, Brian, G.

(74) Apoderado: JAIME EDUARDQ DELGADO VILLEGAS

(30) Prioridad | {31) { No. Prioridad 32) | Fecha {33) | Pais

(85) Fecha inicio fase nacional:  01/03/09 (87) | Publicacién internacional

(86) Datos relativos a la presentacion de la solicitud PCT Fecha: 07-02-08 Fecha (ddimm/aa)
Fecha de presentacion de la solicitud: 01 - 08 -06
No. de solicitud  PCT/US06/030128 N° publicacion: WO 2008/16353 A1

(54) Titlo:  TUBOS METALICOS INCRUSTADOS CON AJUSTE POR COMPRESION Y METODO PARA FABRICAR
LOS MISMOS




25

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

DIVISION DE NUEVAS CREACIONES
TARJETA ARCHIVO TEMATICO

PATENTE DE INVENCION _X PCT _X__MODELO DE UTILIDAD ___ DISENO INDUSTRIAL ___

(21} N° de soficitud: (22) Fecha de solicitud:
(51) Clasificacion Internacional

(71)Solicitante(s) AFL TELECOMMUNICATIONS LLC

(72)Inventor{es): HERBST, Brian, G.

(74) Apoderado: JAIME EDUARDO DELGADO VILLEGAS

Prioridad {31)  No. Prioridad 32) Fecha {33} Pals

{85) Fecha limite inicio fase nacional:  01/03/09 (87) Publicacién internacional:

{86) Dalos relalivos a la presentacion de la solic. PCT Fecha: 07-02-08
Fecha de presentacion de la solicitud:  01-08-06 | No.Publicacion: WO 2008/16353 Al
No. de solicitud  PCT/US06/030128 '

(54) Titulo: ~ TUBOS METALICOS INCRUSTADOS CON AJUSTE POR COMPRESION Y METODO PARA FABRICAR
LOS MISMOS

(67) Resumen.  Un tubo metalico (400), incluye un primer miembro cilindrico (403), que se forma de una tira de
metal plana, y un segundo miembro cilindrico (402), que se forma de una tira de metal plana, en donde e

primer miembro cilindrico (403) se incrusta dentro del segundo miembro cilindrico (402).
CONTINUA AL RESPALDO




56

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

. ) DIVISION DE NUEVAS CREACIONES
Industria y Comercio EXTRACTO PARA PUBLICACION
SUPERINTENDENCIA SOLICITUD DE PATENTE DE INVENCION

{21} N° de solicitud:

22) Fecha de solicitud:

(30) Priofidad ~ (31)  No. Prioridad (32) Fecha  (33) Pais

(51) Int Ck:
(71)Solicitante(s) AFL TELECOMMUNICATIONS LLC
(72) Inventorles) HERBST, Brian, G.

(74) Apoderado:  JAIME ~ EDUARDO  DELGADO
VILLEGAS

(85) Fecha limite inicio fase nacional: 01/03/09

Datos relativos a la presentacion de la solicitud PCT
Fecha de presentacion de la solicitud: 01-08-06
No. de solicitud PCTIUS06/030128

(87)Publicacién Intemacional
Fecha: 07 -02-08 Fecha (dd/mm/aa)

29-11-07

N° publicacion: WO 2008/16353 A1

(54) Tiwlo: TUBOS METALICOS INCRUSTADOS CON AJUSTE POR COMPRESION Y METODO PARA

FABRICAR LOS MISMOS

Resumen:

Un tubo metalico (400), incluye un primer miembro cilindrico (403), que se forma de una fira

de metal plana, y un segundo miembro cilindrico (402), que se forma de una tira de metal

plana, en donde le primer miembro cilindrico (403) se incrusta dentro del segundo miembro

cilindrico (402).




5T

SUPERINeMDEMCIA D INDUSIRIA Y COMERCIO

B

- -60000-0000
Dap 2320 NULCREACION
kbve 378 FASENACIONAL)
Folios 81

I
Nc. 08-128
Fetna YU0412-07 16 51 51
lva 11 PALENIEIYN
At 411 PRESEMIACION
SUPERINTENDENCIA DE INBUSTRIA Y COMERCIO

" NIT @ B00176089-2

RECIBO OFICIAL DE CAJA : 08 - 90,464 &
FECHA :  NOVIEWBRE 20 DE 2008 o
< ;-.:_,.V i
RN
\"); P
ES AN
- » ,'\3“:.4 .
I _,.-/
14188 CONS16HAC-ION R P
g’_. .. K
__________ _ e e e ‘: . ;_/ e
\ N
DEPOSITANT IPO PAGO BANCD CUENTA \\\L S EAs FECHA P Vr. P
] I L 2 n
St
HARIO DELBADO ECHEVERRY CONSIGNACION  BANCO DE BOGOTA 052754387 10231174 20/11/2008 12,545,640.00

e C 0 N CEPT O tstnt

CANT. RENTISTICD CONCEPTO TOTAL CONCEPTO
1 50005-01-01 SOLICITUDES 1 TRAMITES DE SOL. DE PATENTE DE IN 501,000.00
TOTAL : s 504,000.00

SON:  QUINIENTODS UN MIL PESOS

RESPONSABLE :

RECIBO DE CAJA APLICADD AL EXPEDIENTE Mo.




."' QWINJZIW!WWW 0 0 T T T S O O U Y0 TR v . —

State of Bouth Qarolina

- (Bffice of the Becretary of Stute
The Honorable Mark Hanumond

_A A

(Convention de La Haye du 5 octobre 1961)

1. Country : United States of America

This public document

T T IS T Y,

.

131l

2. has been signed by Connie M. Brady

3. acting in the capacity of Notary Public for the State of South Carolina,

i

i1

4. bears the seal / stamp of Connie M. Brady, Notary Public for the State of

South Carolina

NN

Certified

5. At Columbia, South Carolina 6. Tuesday, September 23, 2008
7. by the South Carolina Secretary of State
8. N° 62455

TARID TV D
OMO NOIL LR QUEES

9. Seal/Stamp 10. Signatyg

RN ATATATA

Invoice No. 324314




Marces - Patentes

Madelos ~ Disefios

Nombres Comerciales - Ensefias
Propledad Intatectual

Registros en el Exterior

Registros Sanitarics INVIMA — ICA
Acciones Judiciales -Administrativas
Derecho Comercial - Industrial
Asesoria ~ Contratos - Otros
Comesponsaila a Nivel Mundial

MDE

" E E B N
Mario Delgado Echeverry e Hijos Ltda.

D.C.- Colombia
Avda. 22 Pesk Way No, 37 — 31 OF. 202
Tels. (571) 2444098 - 3550624

Fax (5T1) 2442496 AA_ No. 6207
E-mal pdefimdetaw.com

Miembros ACPi - ASIPI- AIPPI

Abogados Consultores — Marcas y Patentes

The Undersigned (Name of the legal
representative), citizen, adult eand living i

(country), in my position of legal Representative of the - company
AFL TELECOMUNICATIONS LLC, with headquarters in P.O. Box
3127, Spartanburg, South Carolina 29304-3127, United States of
America, which was Initiafly incorporated at____ =,
grant ample en sufficient power of attoraey to: JAIME EDUARDO
DBLGADO VILLEGAS and/or CLEMENCIA DELGADO VILLEGAS,
attorneys, adults, residing in  Bogotd {Colombia), so that on our behalf
and representation, carry out before your office all tipes of emands an
especial procedures for the registration and rengwal of afl kinds of
Product and Service trademarks, deposits of name and commercial
logotipe, industrial models and drawings, invention patents, utility
models, Intcgrated circuits, using licenses, name of domain, Copyrights,
plant varictics, agricultural, veterinary and sznitary registrics, capacity
certificates, renewal, modification, change ‘of name, change of eddress,
transfer, assignment and expansions, answering sanctionatories and
cnclose evidence, being empowered to present and withdraw objections,
1o present appeals, to request testimonies, to receive documents, to pay
legal fecs, to aprove exploiiations, to agree on transactions on trademark
agreements  with third parties of legal entities, to sbandon action, to
substitute, waiving to rights, to file canceilation actions for not using, for
notoriety and/or genericity; to begin conceming proceedings before the
customs administration for adopting the frontier steps to the protection of
our industriai and imtellectual property rights and to substitute the
mentioned matters; to do denouncements and establish themselves as
victims within the penal processes that arise by violation of our industrial
and intefllectual property rights and to substitute them; to attend afl
praceedings in connection to industrizl and intellectual property or
concerning matters as general attorneys before SUPERINTENDENCE
OF INDUSTRY AND COMMERCE, INVIMA, ICA, DIAN or
competent authorities in Columbin and to world-wide level, being able to
substitute the mentioncd matters, and in the event that snch procedures
ghall be transferred unto a judicial field, the legal represeatatives ere
authorized to ect as plaintiff or defendant before the competent
authorities, in all kind of emands like: oullity actions, nullity and re-
establishment of right actions, forbidding process for use of trademarks,
name and commercial logotyps, unfawful competition, without this
counciation is limitative, having an ample power to settle, to submit to
arbitration, to weaive, to present appeals or appeals and re-establishment
of the right, all other necessary special feculties.

For that purpose, 1 kindly request to gran ample powers to our attomeys,
who shall be able to exercise the functions independently ar collectively.
The present power of attorney revokes and cancels any other previous
powers of attorney given by the Company in the temritory of the
Colombian Repubtlic.

1 also approve the actions made by our empowered until todsy

Sincerely,

1D Card No,

- issued in
Please, submit toa puhllc deed by public notary

The undersigned Notary Public e:mﬁm that the preceding signature
reading (Name of the legal
representative) is authentic: that signer is Legal represcumive of AFL
TELECOMUNICATIONS LLC, and that he is empowered to grant
this power, nndthatsdeompanyex:stsmdlsdulyurgmmdin
accordance with the laws of United States of America. )
All the foregoing facts arc know to the No it
examined the respective documents to wich
Granted and signed, at

Notary Public.
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Atentamente s¢ dirige a Usted Stephen T, Fergeson (Nombre ded
representante legal) ciudadano United States (nacionalidad), lmwy
vecino de South Cerolina (pais donde reside) para mamnifestarie qne

mi  condicidna de Represemznte legal de h ﬁrmaAFL
TELECOMUNICATIONS LLC, domiciliada ea PO, Bex 3127,
Spartanburg, South Carolina 29304-3127, Estados Unidas de América, y
constituida inicialmente en Delaware {pais) confiero poder general,
amplio y suficientz a los Dres. JAIME EDUARDO DELCADO
VILLEGAS, y/o CLEMENCIA DELGADO VILLEGAS, Abogados,
mayores y vecinos de Bogoth, D.C. (Colombia), para que en mnestro
wombre y representacidn edelanten ente Ustedes toda clase de diligencias
y procedimientos cspeciales para el Registro y Resovecidn e 0
Despacho, de toda clase dz Marcas de Prodosto y Servicio, Lemas
Comerciales, Depdsitos de Nombre y Enscfia Comercial, Discfios
Indostriales y Patentes de I[nvencidn, Patentes modelo de Utilidad,
Mmacmmmm&mm&m

i renovacitn, i
de nombre, cambio de domicilip, traspaso y amplizcifn de los mismos,
wnmoxdndcmmmmymﬁndcmuebudmodckn
mismos, quedando facultedos para presentar y retirar - Oposiciones,
interponer recorsas, solicitar testimonios, recibir doctmentos, cancetar
costos legales, probar explotaciones, aceptar trmsseciones, Oegar a
acuerdos marcarios can terceras personas o entidades juridicas, conciliar,
desistir, sustitnir, renenciar derechos, presentar acciones de cancelecifin
por no use, par notoriedzd ylo genericidad, imiciar trémites pertinentes
ente la Administracidn adnznera con el objeto de adoptar las medidss de
frontera tendientes a la proteccién de nusstros derschos de Propiedad
Industria o intelectoal y sustituir dichos tramites; denmmciar y constimninse
en victima dentro de los procesos penales que simimm con ocasiin de ba
violacién de coalquicra de noestros derechos de Propiedad Indostrial ¢
Intelectual y sustituir dichos procesos, y atiendsn como Apoderzdas
generales todo asunto referente o Propicded Induostrial ¢ imtelectoal o
asunto pertinents, ante ta SUPERINTENDENCIA DE INDUSTRIA Y
COMERCIO, INVIMA, ICA, DIAN o suteridedes competrotes en
Colombia y & nivel mendial, podiendo sostitoir diches ssuates, y en caso
de que ol procedimientn debiera pasar a conocimiento judicial, quedza
facultados para-achrar en oombre de) poderdante ante los Focoes que sean
competentes, en toda clase de procesos como pueden ser ecciones de
nulided, accianes de nufidad y restablecimisnto ded derecho, procesm de
mnhzhmdndcusodzmm,nnnﬂ:moms:ﬂa,eumpdmmd:hLm
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REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

Bogota,
2020

Doctor (a)
DELGADQO VILLEGAS JAIME EDUARDO

REFERENCIA Radicacidn No. 8 128404
Solicitud internacional PCT/US2006/030128
Fecha inicio fase nacional 01/03/2009
Tramite 11
Eventoc 378
Actuacidn 430

Oficio No. -~ * 3908

Como resultadeo del examen de forma, realizado con fundamento en el articulo 38 de
la Decisién 486 de la Comisién de la Comunidad Andina, articulo 27 del Tratado de
Cooperacidén en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Unica de la Superintendencia de Industria y Comercio, se le comunica que:

1. La solicitud no contiene el poder debidamente otorgado, con el lleno de los
requisitos exigidos por los articulos 63 y subsiquientes del Cb6digo de
Procedimiento Civil. Adicionalmente, debera presentar el documento que acredita la
existencia y representacidén legal de la sociedad solicitante, cuando ésta fuere
persona juridica.

2. La solicitud no contiene 1la copia del documento en que consta la cesidn del
derecho a la patente del inventor al solicitante o a su causante, conforme a lo
establecido por el articulo 26 literal k) de la Decisidn 486 de la Comisidn de 1la
Comunidad Andina. Cuando se trate de documentos ctorgados en el extranjero, estos
deberan legalizarse de conformidad con lo dispuesto por los articulos 259 y 260 del
Cédigo de Procedimiento Civil. Cuando se trate de las declaraciones a que hace
referencia la Regla 4.17 1ii) del Tratado de Cooperacidn en Materia de Patentes
PCT., el alcance de las tales declaraciones se determinard segin indiquen
claramente una cesid®n de derechos del inventor al sclicitante o su causante, de
conformidad con lo dispuesto en el numeral 5.2.15 del Capitulo Quinto, Titulo X de
la Circular Unica de Superintendencia de Industria y Comercio.

En cumplimiente de 1lo dispuesto por el articulo 39 de la Decisidén 486, se le
requiere para gque dentro del término de dos meses siguientes a la fecha de
notificacién del presente oficio, complete los requisitos anteriormente enunciados.
En casc de no dar cumplimiento al presente requerimiento, la solicitud se
considerara abandonada y perdera su prelaciédn.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal
e), del capitulo quinto del titulc primerc de la Circular Unica No.l0 de 2001.

Continua en la pagina siguiente...

b3



REPUBLICA DE COLOMBIA i

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

Radicacién No.:8 128404

ALIX CARMENZ
Jefe de la

CESPEDES DE VERGEL
ivisién de Nuevas Creaciones

El anteri
fecha
adpall

or rimiento fue notificado por fijacién en lista de
8 325K, Z6g




