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ANEXOS

Comprobante de pago de la tasa de presentacion de 1a solicitud.

Documento que acredita Ia existencia y representacion legal cuan el solicitante sea persona juridica.

Poderes, si fuere el caso necesario.

Documento de cesion del inventor al solicitante o causante.

Declaraciones.

Copia de la solicitud intemacional. (Resumen, descripcidn, reivindicaciones, dibujos}

Traduccion de la solicitud interacional al castellano. {Resumen, descripcion, reivindicaciones, dibujos)

Copia del examen preliminar internacional efectuado por la Autoridad Infemacional de Examen Preliminar (IPEA).
Traduccion del examen preliminar intemacional efectuado por la IPEA.

De ser el caso, copia del contrato de acceso.

De ser el caso, documento que acredite Ia licencia o autorizacion de uso de conocimientos tradicionales de las co-
munidades indigenas.

De ser el caso, certificado de depdsito del material biologico.

Arte final 12x12.

De ser el caso, informacion sobre ofras solicitudes de patente o titulos obtenidos en el extranjero por el mismo titular
0 su causante, relacionadas parcial o totalmente con la invencion de esta solicitud.

De ser el caso, modificaciones efectuadas a la solicitud intemacional.

Otros: Informe de biisqueda internacional con traduccién, publicacion internacional con traduc-
cidn, extracto para su publicacién en medio magnético, tarjeta archive tematico.
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REQUEST | intemational Filing Date
The un'd.crsli gned requests that the present | Name of receiving Office and “PCT International Application”
~ international application be prpcessed " [ Applicant's or agent's flcreference 02455700
.. according to the Patent Cooperation Treaty. . (if desired) {12 characters maximus) _

ﬂ— For mﬁi\’ing Office use Dﬂ]y _— 1

]P)C’]I‘ ~ LIntemational Application No.

BoxNo.I  TITLE OF INVENTION

A. CONDUCTOR POLYMERVBACKFILL COMPOSITION AND METHOD OF USE AS REINFORCEMENT
MATERIAL FOR UTILITY POLES

| BoxNo.ll  APPLICANT ‘This person is also inventor
Name and address: (Family name followed by given name; for a legal entity, full official designation. | Telephone No.
The address must include postal code and name of country. Theooum:yqfrhead:h’:s{adiomedhthﬁ
Box is the applicant ‘s Stewe {that is, cauntry) of residence if no Stexte of residence is Mom;d below,) —t
/ Facsimile No.

FORWARD VENTURES, LP : _

2201 North Collins, Suite 240 Teleprinter No,

Arlington, Texas 76011 oS .

United States of America : _ Applicant’s registration No. with the Office
State (that is, coundry) of nationality: . State (that is, country) of residence:

us : : us
This person is applicant all designated all designated States except I:l the United States the States indicated in
" for the purposes of! States the United States of America of America only " the Supplemental Box

Bex No.III FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

Name and address: (Family name folfowed by given name; for a legal entity, full offictal designation. | This person is:
The address must include posial code and name of country. The country of the address indicated in this

Bax is the applicant 's State (that is, country) of residence [f na State of residence ir indicated below,) D applicant only
HANNAY, Richard C. applicant and inventor
424 Cumberland Trail o _ S
Conraoe, Texas 77302 D inventor only (If this check-box
United States of America Is marked, do not fil in below.)

Applicant's registration No. with the Office

State (i.e. country) of nationality: ) . ] State (ie. country} of residence:
us us
‘| This person is applicant I:I all designated all designated States except the United States the States indicated in
for the purposes of: States the United States of America of America only the Supplemental Box
E] Further applicants and/or (further) inventors are indicated on a continuation sheet. -

Box No.IV.  AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The person identified below is hereby/has been appointed to act on behalf |E| agent

of the applicant(s) before the competent International Authorities as: I:I comman l_'epresentative

Name and address:  (Family name followed by given name; for a legal entity, fill official Telephone No.

designation. The address must include postal code and name of country,} (713) .6_51—5144
CATEN}.‘\" Gino . Facsimile No.
Fulbright & Jaworski L.L.P. {713) 651-5246
1301 McKinney, Suite 5100 . -
Houston, Texas 77010-3095 Teleprinter No.

United States of America

Agent's registration No. with the Office
45,5486

D Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the
space above is used instead to indicate a special address to which correspondence should be sent.

Form PCT/ROY101 (first sheet) (March 2001; reprint January 2003) . ' See Notes to the request form
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Continuation of Box No. i FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

If none of the following sub-boxes is used, this sheet should not be included in the request.

Name and address: (Family name followed by given name; for a legal entity, full official destgnasion. | This person is:
" The address must include postal code and name of conntry. The couniry of the ackdress indicated in this ] .-
Bax is the applicars 's State (that is, country) of residence {f no State of residence is indicated below.) D applicant only

CWEN, Richard A. applicant and inventor
648 Bellingrath i
Conroe, Texas

United States of America

' inventor only (If this check-box is
77302 marked, do rot fill in below.)

Applicant’s registration No. with the Office

State (that is, country) of nationality: : State {that is, country) of residence:

Us ' us .
This person is applicant all designated all designated States except . the United States the States indicated in
for the purposes of: States the United States of America of America only the Supplemental Box

Name and address: (Family name followed by given name; for a legal entity, full afficial designenion. | This person is:
The address must inciude postal code and name of country. The couniry of the address indicated in this ) .
Box is the applicant's State (that is, country) of residence if no State of residence is indicated befow.) D applicant only

KIRBY, Norman applicant and inventor

19036 CR 669 C ' O

Alvin, Texas 77511 inventor only (If this check-box is
United States of America marked, do not fill in below.}

Applicant’s registration No. with the Offics

State (that is, country) of nationality: : State (that is, couniry) of residence:

us us
This person is applicant all designated alt designated States except the United States the States indicated in
for the purposes of: States the United States of America of America only- the Supplemental Box

Name and address: (Family name folfowed by given name; for a legal entity, full official dexignation.
The address nmust include postal code and name of country. The coumry of the address indicated in this )
Box is the applicant’s State (that is, country) of residence f no State of residence is indicated below.) D applicant only

This person is:

D applicant and inventor

i:l inventor only (V this cheek-box is
marked, do not fill in below.}

Applicant’s registration No. with the Office

State {that Is, country) of nationality: " | State (that is, country} of residence:

This person is applicant all designated all designated States except the United States EI the States indicated in
for the purpases of; States the United States of America of America only the Supplemental Box
Name and address: (Family name followed by given name; for a legal entity, full ofiicial designation. This person is: e

The address must inchide postal code and name of courtry. The country of the address indicated in this o

8ax is the applicant s State (that is, country)} of residence if no State of residence ts indicated below.) D applicant only

D applicant and inventor

D inventor only (If this check-box is
marked, do nol fill in below.)

Applicant’s registration No. with the Office

State {that is, couniry) of nationality: E State {tha! is, country) of residence:

This person is applicant all designated ell designated States except the United States the States indicated in
for the purposes of: States the United States of America of America only the Supplemental Box

D Further applicants and/or (further) inventors are indicated on another continuation sheet.

Form PCT/RO/10] (continuation sheet) (March 2001; reprint January 2003) See Notes to the request form
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Box No. V

DESIGNATION OF STATES Mark the applicable check-boxes; at least one must be marked.

AP

EA
IZIEP

[ZlOA

=1l m
]

The following designalions are hereby made under Rule 479(a):

Regional Patent

ARIPO Patent;: GH Ghang, GM Gambia, KE Kenya, LS Lesotho, MW Malawi, MZ Mozambique, SD Sudan, SL Sierra Leone,
SZ Swaziland, TZ United Republic of Tanzania, UG Uganda, ZM Zambia, ZW Zimbabwe, and any other State which is a
Contracting State of the Harare Protocol and of the PCT ... ... oo e R,

Eurasian Patent: AM Ammenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of Maldova,
RU Russian Federation, TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting State-of the Eurasian Patent
Convention and of the PCT

Europcan Patent: AT Austria, BE Belgium, BG Bulgaria, CH & LI Switzecland and Liechtenstein, CY Cyprus, CZ Czech
Republic, DE Germany, DK Denmark, EE Estonia, ES Spain, FI Finland, FR France, GB United Kingdom, GR Greece, [E Ireland,
IT italy, LU Luxembourg, MC Monaco, NL Netherlands, PT Portugal, SE Sweden, SI Slovenia, SK Slovakia, TR Turkey and any
other State which is a Contracting State of the European Patent Convention and of the PCT

OAP1 Patent: BF Burkina Paso, B Benin, CF Central African Republic, CG Congo, CI Céle dlveire, CM Cameroon, GA Gabon,
GN Guinea, GQ Equatorial Guinea, GW Guinea-Bissau, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and
eny other State which is a member State of QAP and a Contracting State of the PCT ..............o... .. e

National Patent (if other kind of protection or treatment desired, specify on dotted line):

[%] AE United Arab Emicates . ... G GM Gambia........cccoenn NZ NewZeatand ©.\.ooveereiiinnnn.
[x] AG  Antigua and Barbuda " [E]HR Cromtia.................. [x]om Oman

[GJ AL Abania..................... [GIHU Hungary................... (] PH Philippines. .. .....ccoovvnnnn. ..
G]AM Ammenia. ... m iD Indonesia m PL Poland......... [N
O] AT Austtia..ooooi I smet.................... [x] T Portwgal.......ccoooiiiiin. .
[x] AU Australia..................... X IN India e, [3] RO Remania

[X] AZ Azerbaijan................... [X] 15 Iceland RU Russian Federation................,
[5] BA Bosnia and Herzegovina . . .. ..., m JB Japan.............0 L PSS
m BB Barbados m KE Kemwya....ooovviiiennn.... E SC Seychelles

m BG Bulgara,.................... I::Z] KG Kyrgyzstan................. m SD Sudan

[z] BR Brail....................... E KP Democratic People’s Republic [zl SE Sweden

m BY Belarus, . ................... ofKorea,.................. m S§G Singapore

BZ Belize...................... [5] XR Republic of Korea ........ .. SK Slovakia... .. 0oiiieeiiiiinns
CA Canada [X] KZ Kezekhstan ................ [X] s siemaLeone .....ovvvvnnn.nn. ..
(] CH& L1 Switerfand and Liechtenstein [ | LC  Saint Lucia TI Tajikistan....... e
CXJCN China......oieneiann ] LK sritanka TM Tutkmenistan .. ..:................
[x] co Columbia [x] LR Liberia [x] TN Tunisia .

EI CR CostaRica..............0un.. E] LS Lesotho ................., E TR Turkey....... S
[x]cu cube....ooovvneniiin,. . [(X] LT Lithuania ' [x] TT Trinided end Tobago...............
[x] €z CzechRepublic............... [X] LU Lexembourg ... e
[ZIoE Gemany.................... [X] Lv L TZ United Republic of Tanizania '
Iz DK Denmark.................... EI MA Morocco ...ovvviiian... . E UA Ukeine.......0........... ... ..
[x] DM Dominica [X]MD RepublicofMoldova. ... .. [ZJ UG Uganda............ccoooiiiiinn
(X1 Dz Algeriz............oo..eues . US  United States of America..,.........
E EC EBewador..................... |I|MG Madagascar .............., T R
(G] EE EBstonia..................... (I MK The former Yugoslav Republic {x | UZ  Uzbekistan ... ...................
[Z] ES Spain....................... of Macedonia , .. ............ E VC  Saint Vincent and the Grenadines
[X] Ft Fintad.................... [x] MN Mongolia VN VietNam........................
E GB  United Kingdom MW Malawi.................... YU Yugostavia.......................
[X] Gp Grenada G mMx Mexico............eeo.n. .. [5] zA SowhAfica......................
Eﬂ GE Georgia.................... E M2 Mozambique................ E ZIM Zambia

e Ghana. ... [x] NO Norway ] zw Zimbabwe.......................

Check-baxes below reserved for designating States which have become party to the PCT after issuance of this sheet;

Nicaragua.................... D ........................... D ................
............................ E1 i L e

Pre.cau‘tionarg.r Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4.5(b) all other
dr.sngpauons which would be permitied under the PCT except any designation(s) indicated in the Supplemental Box as being excluded from the scope
of this statement. “I‘hc applicant declares that those additional designations are subject to confirmation and that any designation which is not confirmed |
before the expiration of L5 months from the priority date is to be regarded as withdrawn by the applicant at the expiration of that time limit,
{Confirmation (including fees) must reach the receiving Qffice within the 15-month time limit.)

Form PCT/RO/101 (sccond sheely (Tanuary 2003) See Notes to the request form

2N




-}

ShectNo. 4 0f

Box No., VI PRIORI’l_'Y CLAIM

Priority of the fol]uwing earlier application(s) is hereby claimed:

Where earlier application is: .-

Filing Date

O o ofcalier spplction Tfuﬂ% zﬁﬁ;’;’; rgional splication? - ‘f““,;‘;ﬁ?g;‘,‘;gﬁ’ﬁi‘i"“
tem @ (0099%?'_ 22000022] 60/379,203 Us
item (2) .
item (3)
ftem (@)
tem (3)

|:| Further priority claims are indicated in the Supplemental Box.

The receiving Office is requested to prepare and transmit to the International Bureau a certified copy of the earlier application(s) (onfy
{f the earlier application was filed with the Qffice which for the purposes of this international application is the receiving Office)
identified above as:

aitems | |item() [ ] item( |:] tem@) [ |tem@ [ Jiteme) [ ] g‘lf‘;;’l:;"cml Box

* Where the earlier application is an ARIPO application, ina‘icate at least one country parly to the Paris Convention for the Protection of
Industrial Property or one Member of the World Trade Organization for which that earlier application was filed (Rule 4.10(b)(ii):

Box No. VII INTERNATYONAL SEARCHING AUTHORITY

Choice of International Scarching Autherity (ISA) 1] f two or more International Searching Authorities are campetem to carry out the
internationai search, indicate the Authority chosen: the two-letter code maybe used):

ISA /US

Request to use results of earlier search; reference to that search (if an earlier search has been carried out by or requested fram the
International Searching Authority}:

Date (day/monthiear) Number - Couniry for regional Office)

Box No. VIIIT DECLARATIONS

The following declarations are contained in Boxes Nos. VIII (i) to (v) (mark the applicable " - Numberof
check-boxes below and indicate in the right column the number of each type of declaration): o declarations

D BoxNo.VII()  Declaration as to the identity of the inventor

I:I Box No. VIII (ii) Declaration as to the applicant's entitlement, as at the international filing
date, to apply for and be granted a patent

|:] Box No. VIII (iii) Declaration as to the applicant's entitlement, as at the international filing
date, to claim the priority of the eatlier application

[ ] BoxNo.viIEG)  Deslaration of inventorship (only. for the purposes of the designation of the
United States of America

D Box No. VIl {v) Declaration as to non-prejudicial disclosures or exceptions to lack of novelty

Form PCT/RO/OT (third sheet) (July 2002; reprint January 2003) ' See Notes to the request form .
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Box No.IX CHECK LIST; LANGUAGE OF FILING

This international application contains:

(a) in paper form, the following number of
sheets:

request {including

declaration sheets) : 5
description {excluding

sequence listings and/or

tables related thereto) 16

claims

abstract

o o~ n

drawings

Sub-total number of sheets 27

sequence listings
tables related thereto

{for both, actual number of sheets

if fifed in paper form, whether
or not also fled in computer
readable form; see (¢} below)

Total number ol sheets
b)

only in computer readable form
(Section 801 (a)(i))
(i) D sequence listings
(ii)[_]tables related thereto
{c) Dalso in computer readable form
(Section 801(a)(ii))
(i)Dsequencc listings
()] |tables related thereto

Type and number of earriers (diskette,
CD-ROM, CD-R or other) on which are
contained the

D sequence listings:

Dtab!es related thereto:

(additional capies to be indicated under
items 9(ii} and/or 10(1}), in right column)

This international application is aecompanied by the following
item(s) (mark the applicable check-boxes below and indicate in
right column the number of each item):

fee calculation sheet

Z'D original separate signed power of altorney
S.Doriginal general power of attorney

4. Dcopy of ‘gencral power of attorney; reference number,
if any:
5. Dstatement explaining lack of signature

6.Dpriority document(s) identified in Box No. V1 as

. item(s): -
7! ltranslation of international application
into (language):
g‘l:lseparate indications concerning deposited mxcroorgamsms or.
other biological material

9.Dsequence listing in computer readable form

{indicate type and number of carriers)
copy submitted for the purposes of international search under
Rule 13ter only (and not as part of the international
application)
{only where check-box (B)(i) or (¢)(1) Is marked In lefi column)
additional copies including, where applicable, the copy for the
purposes of international search under Rule 13/2r

Giii) I:Itoge:ther with relevant statement as to the ic}entity.of the copy.or
copies with the sequence listings part mentioned in left column

lo_Dtables in computer readable form related to sequence I:stmgs '
{indicate type and number of carriers)

(i) Dmpy submitted for the purposes of international search under
Section 802 (b-guarter) only (and not as part of the
international application)

(i) [:’ {only where check-bax (B)(ii) or (c)(1i) is marked in !eﬂ calumn}
additional copies including where applicable, the copy for the
purposes of international search under Section 802 (b-quartcr)

o]

iy ]

(ii i_)l:]together with relevant statement as to the identity of the copy
or copies with the tables mentioned in left column

11,

other {specify}:

Number
ofitems

1

Figure of the drawings which

should accompany the abstract: N/A

Language of filing of the
international application;

English -

Box No. X SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE .
Next ta each signature, indicale the name of the person signing and the capacily in which the person signs fif such capacily is ot obvious from reading the request).

NI,

Gino Catena, Agent for Applicant(s)
FULBRIGHT & JAWORSKI L.L.P.

1.  Date of actual receipt of the purported
__international application:

Far receiving Office use only

3. Comected date of reival receipt due to later but timely received papers or
drawings completing the purported international application:

4. Date of timely receipt of the required
corrections under PCT Article 11(2):

3. Intermational Searching Authority
(if two or more are competent:

ISA /

Transmittal of search copy delayed

6.
I until search fee is paid.

I:I not received:

Date of receipt of the record copy
by the Intemational Bureau:

For International Bureau use only

Farm PCT/RO/Q1 {last sheet) (January 2003)

See Nates to the request form




This sheet is not part of and does not count as a sheet of the international application.
: Far receiving Office usc only ———————

FEE CALCULATION SHEET Intemational asplication No.
Annex to the Request

Applicant’s or agenl's
il rof PO2455W00

Applicant FORWARD VENTURES, LP

Date stamp of the receiving Office

CALCULATION OF PRESCRIBED FEES
1. TRANSMITTALFEE .. ... ... .. .. e e e e e 240.00

2. SEARCHFEE ... ... ......... B 450.00

Intemational search to be carried out by . Us
(I two or more Interrationad Searching Awthorities cre competent ko oarry out the intermetionl
search indicate the nane of the Authority which is chasen o ceory aut the international secrch )
3. INTERNATIONALFEE
Dasic Fee
Where itern (b) and/or (¢) of Box No. IX apply, enter Sub-total aumber af sheets }
Where item (b) and (¢) of Box No. IX do not apply, erter Total number of sheets —_—

b1] fsoshoas. ... ... - 476.00 {b1]

r.nll-!

number of sheets in
of30 fee per sheet

additional component (only if sequence listing and for tables r:lami theretn
are filed in computer readable form under Section 801(a)7), or both in that
form and oo paper, under Section 801(a)(i):

400 x = | fus]

fee per sheet | )
Add amounts entered at b1, b2and b3 and entertotal at B . . . [ 476.00 | B |
Designation Fees *
‘The internationa] application contains ALY designations.

5 x 104.00 = | 520,00 [p]

number of designation fees amount of designation foe
payable (maximiam 3) .

Add amounts entered at Band Dandentertotalatl . . . . . ., l 996.00 [

{Applicarus from ceriain Staes are entitled 10 @ reduction of 75% of the tierrctional fe.
H’kxdrq;ﬂmu@raﬁqxﬂamum)mmtmﬁem&ibbcmem!dlb-ﬁ%q’dn
sam o v cenouanty entered it B el D

FEE FOR PRIORITY DOCUMENT (ifapplicable) . . . . 20.00 | P

TOTALFEESPAYABLE. . . . . . ... ..... $ 1,706.00
Addamounis emered at T, S, Land P, and entertoplinthe TOTALbox -~ TOTAL

D The designation fees are not paid at this time.
MODE OF PAYMENT

&mmm D postal money order D cash D coupons _

E cheque D bank draft D revenue stamips D oﬂla‘(q:ecyj')

AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT -
(This mode of payment may not be available at all receiving Offices) uUs

Receiving Office: ROY
! D Authorization to charge the total fees indicated above, : Deposit Acoount No.: - 06-237 5 :

This check-box may be marked anly if the conditions for deposit
accounts of the recetving office so permit} Authorization tc charge

any deficiency or credit any ovel eni in the total fees indicated .
abzve. Y y overpaym e Name: Gino Catena

, S/
D Authorization to charge the fee for priority document. . M V4
Signature; ém::

Form PCT/ROVIO] (Annex) (January 2003) See Notes to the fee calculation sheet

Date; 8 May 2003




PCT

PATENT COOPERATION TRE. 'Y

From the INTERNATIONAL BUREAU

Teo:

CATENA, Gino

Fulbright & Jaworski L.L.P.
Suite 5100

1301 McKinney

Houstan, TX 77010-3085
ETATS-UNIS D'AMERIQUE

Received

JUL1g 2004 ‘

Client_Fopwarch EOY. |
JLN el 1o — oy oy |
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The demand must be filed directly with the competent International Preliminary Examining Authority or, if two or more Aulharr'tie{: are compeient,
with the one chosen by the applicans. The full name or twe-letter code of that Authority may be Indicated by the applicans on the line below:

IPEA/ US

PCT

DEMAND

CHAPTER IX

under Article 31 of the Patent Cooperation Treaty:
The undersigned requests that the international application specified below be the subject of
international preliminary examination according to the Patent Cooperation Treaty and
hereby elects all eligible States (except where otherwise indicated).

EXPRESS MAIL. WO,
ER147055628U3 o . .

For International Preliminary Examéining Authority use anly
[dentification of IPEA

Date of receipt of DEMAND

Box No.1I IDENTIFICATION OF THE INTERNATIONAL APPLICATION

Applicant’s or agent’s file reference

P02455W00

International application No.

PCT/US03/14453

Internationasl filing date (day/'month/yvear)
OE May 2003
(08.05.2003)

(Earlicst) Priority date {day/month/year)
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A CONDUCTOR POLYMER BACKFILL COMPOSITION AND METHOD OF USE AS
A REINFORCEMENT MATERIAL FOR UTILITY POLES

TECHNICAL FIELD

[0001]  The present invention relates generally to a method of setting or resetting
poles in the ground and improving the grounding of same using rigid foam polyurethane resin. Tt
more particularly relates to the improvement of the compositions used in setting or resetting

poles and to methods using the compositions to set or reset poles.
BACKGROUND OF THE INVENTION

[0002] This invention is an improvement in known methods of setting or resetting
poles in the ground, ground line protection of poles or encapsulation of pole treatment chemicals
and enhancement of the strength to density ratio, of rigid foam polyurethane resins formed in-
situ. The improvement resides in the use of compositions having electrical conductivity. The
resulting electrical contact surface area of the pole to the earth is greatly enhanced relative to

conventional grounding techniques.

[0003] The present invention is an improvement in the technology disclosed in U.S.
Pat. Nos. 3,968,657 to Hannay, 5,466,094 to Kirby et al., 3,564,859 to Goodman, 3,403,520 to
Goodman, and 4,966,497 to Kirby which describe related methods for resetting poles with foam
plastic. The entire disclosures of U.S. Pat. Nos. 3,968,657, 3,564,859, 3,403,520, 4,966,497, and
5,466,094 are incorporated by reference as though fully set out herein.

{0004] In brief, U.S. Pat. No. 3,403,520 describes a method of setting pole forms in
the ground by making a hole which is only slightly larger than the butt of the pole to be placed in
the hole, placing the pole in the hole in the desired position, partially filling the hole with a
reactive component mixture with a synthetic resin and a blowing agent and permitting the
reaction to complete so as to expand the resinous foam into all the space between the pole and
the sides of the hole. The expanded resinous foam adheres to and seals the surface of the
embedded section of the pole protecting it from moisture, chemicals and rodents and sets the
pole in the hole. The expanding resinous foam fills all the voids, surfaces, crevices and notches

in the sides and bottom of the hole.




[0005] U.S. Pat. No. 3,564,859 describes a procedure for straightening and refilling
the hole. It utilizes the same method as U.S. Pat. No. 3,403,520 for producing foam and for
filling voids resulting when an existing installed pole has been realigned after it has been canted

or tilted.

[0006] U.S. Pat. No. 3,968,657 was an improvement upon the in-situ reaction
chemistry used to prepare the back{ill material. The ‘657 patent disclosed the addition of a non-
volatile water-immiscible material to the mixture so that properties of the resultant product are

not affected excessively in the presence of groundwater.

[0007} A further improvement in the backfill-forming chemistry was described in
U.S. Pat. No. 4,966,497. The ‘497 patent describes a procedure that is an improvement on the
above methods because halogenated hydrocarbon blowing agents, more particularly
chlorofluorocarbons, are not required. Further, the composition decreased the cost per unit of the

polyurethane foam.

[0008] U. S. Pat. No. 5,466,094 represented another improvement pole setting or
resetting compositions and methods. In the ‘094 patent, the polyurethane forming chemistry was
modified by stabilizing the highly reactive isocyanate component by pre-reaction to form a

prepolymer.

[0009] All of the aforementioned patents are devoid of any teaching which
describes a backfill composition or method which simultaneously sets or resets the pole and aids
in the electrical grounding of the pole. A good ground connection effectively directs the
excessive current from a lightening strike to the ground. Proper grounding also helps to insure
the quality of the power being transmitted by helping to eliminate or minimize voltage spikes

and interference such as RF signals from adversely affecting sensitive electronic equipment.

[0010] Grounding is an important “safety valve™ of an electrical system, protecting
both the system and persons working on the system. Proper grounding is important for a number
of reasons. All electrical equipment requires grounding because of possible short circuits within
the system. Electrical sensors, such as relays require a reference, which is oftentimes ground.
Harmonics created by semiconductor equipment and unbalanced loads depend upon good ground

to stabilize the system. The standard AC system in the U.S. operates at 60 cycles/second (Hz).
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Harmonics are additional cycles superimposed on the 60 Hz cycle curve. The total load
comprises the basic sine wave of the expected system load plus the harmonics generated,
resulting in a much larger total than the expected load. Harmonics are oftentimes caused by
unbalanced loads; such as produced by single phase motors, temporary faults on the line or
equipment and by the use of semiconductors, etc. Harmonics can be eliminated by directing
them to the ground on a grounded “Y” of a “Y”-Delta connection at the transformer bank. This
requires a strong ground at the transformer bank. As earlier mentioned, good ground is helpful
when lightening strikes a utility pole. The speed of discharging a lightening strike minimizes
damages to system components. Lightening strikes can be in excess of 5000 amps, therefore a
strong ground is essential to accommodate such high currents. The present invention is
applicable to any and all of the aforementioned problems. Although various polymer backfill
materials are preferred, the method improves the grounding performance of a wide variety of

polymer backfill materials useful pole setting and/or resetting agents.

[0011] The present invention simultaneously improves the stability and grounding
of modern electrical transmission lines and other utility poles. Electrical systems use the crust of
the earth as part of the return conductor. The grounded, system neutral protects the phase
conductors from excessive amperage and voltage as well as to help balance phase voltage and
harmonics. Continuously grounded “static” shield wire’s purpose is to get the excessive current
of a lightening strike into the ground as soon as possible to avoid damage to the shielding
conductors. Good grounding is particularly important today with the sophisticated electronic
equipment currently widespread. Additionally, good grounding helps to minimize service
interruptions. The need for good backfill materials to set and reset transmission line poles has
been known for quite some time and good progress has been made in this area. By making any
of the currently used backfill materials conductive, the surface area “connected” to the earth can

be greatly enhanced.

[0012]  For instance, the conventional method of connecting to the earth is a
5/8ths inch x 10 foot ground rod driven into the earth. This method has a surface area of 235 in°.

A 10 inch x 10 inch copper plate has a surface area of 100 in?

. A butt wrap ground of No. 6
copper wire, 20 feet long, wrapped around the pole will give a surface area of 75 in®. This is
compared to the surface area of a backfill, which is an approximately 20 inch diameter hole, 6

feet deep, giving a surface area in contact with the earth of up to 4500 in® which is 19 and 60
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times bigger respectively. Therefore, the electrical contact with the ground is increased. This is
important in the areas of poor soil conductivity. As was discussed in the background section
above, U.S. Patent No. 4,966,497 teaches the use of using a modified urethane as a pole backfill
material. By expanding the physical properties of this backfill material to include electrically
conductive capabilities, the surface area and abilities of the grounding are vastly improved to

include electrical ground in addition to physical grounding.
BRIEF SUMMARY OF THE INVENTION

[0013])  The present invention is directed to a composition and method of using a
conductive polymer material as a backfill to set or reset utility poles, structures, or the like and
to insure that the pole so set or reset is adequately grounded. The method comprises the steps of
forming the polymer composition, dispersing the conductive material throughout the polymer
composition, and applying the polymer composition to the utility pele, structure, or the like. The
steps of forming, dispersing, and applying may be performed simultaneously or sequentially. In
one embodiment, the step of dispersing the conductive material is performed before the step of
applying the polymer composition. Preferably, the step of dispersing occurs before or
simultaneous to the step of applying. Typically, this embodiment takes the form of dispersing the
conductive material in one of the components that, when combined with other components,
forms the polymer composition. In an alternative embodiment, the step of dispersing the

conductive material is performed after the step of applying the polymer composition.

[0014] In the preferred embodiment of the present invention, the method of setting
or resetting a pole, a structure, or the like in earth with a polymer composition comprises setting
or resetting with a foamed polyurethane composition; the aforementioned step of forming
comprises forming a foamed polyurethane composition the said step of applying comprises

applying the foamed polyurethane composition.

[0015] In the preferred embodiment of the method, the foamed polyurethane having

a conductive material dispersed throughout it, is formed in-situ.

[0016] In one embodiment of the method, the foamed polyurethane composition
having a conductive material dispersed throughout it is formed in-situ at the pole by combining

polyisocyanate, an organic alcohol component, an asphaltic component, a liquid water-
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immiscible component in an amount effective to allow formation of a foam of sufficient
strength for holding the pole in the presence of water, a catalyst, a non-ionic surfactant, a flame
retardant, and a conductive material. Preferably, the composition has a density of about 4-17

pounds per cubic feet and a compression of at least about 30 PSL

[0017] In a specific embodiment, the step of forming the foamed polyurethane
co:hposition further comprises combining about 30-50% 4, 4'-diphenylmethane diisocyanate;
about 0.01-30% asphaltic component; about 15-35% of amine phenolic or polyether polyol or
combination of both; about 4-15% aromatic solvent water-immiscible component; up to about
2% silicone glycolcopolymer; less than 1% water; up to about 1% catalyst up to about 1%
catalyst selected from the group consisting of amine-based catalyst, tin-based catalyst and a
mixture of amine-based catalyst and tin-based catalyst; up to about 2% flame retardant and from

about 1-20% of the conductive material.

{0018] In an alternative method embodiment, the foamed polyurethane composition
having a conductive material dispersed throughout it is formed by combining about 39.8% of 4,
4'-diphenylmethane diisocyanate, about 11.8% of an asphaltic component, about 25% of one or
of a combination of amine phenolic or polyether polyol, about 12.6% of a water-immiscible
component, about 1.3% of silicone glycolcopolymer, about 0.2% water, about 0.3% of catalyst,

about 1.6% flame retardant and about 7.3% of the conductive material.

[0019] In a preferred embodiment of the method, the step of dispersing conductive
material comprises dispetsing carbon particles or dispersing carbon fibers or dispersing both
carbon particles and carbon fibers. In a specific embodiment, carbon fibers are present at 0.1 —
20% (w/w) of the total composition. Alternatively, the conductive material further comprises
doping and coupling agents. The doping and coupling agents may comprise any of

tetramethylammonium iodide, crown ethers such as 18-crown-6, and ligands,

[0020] In a specific embodiment of the method, the step of dispersing conductive

material comprises dispersing is metal or metal alloy.

[0021] In another embodiment, the method further comprises adding a doping

material to the polymer composition. In another embodiment of the method the doping material
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comprises a material selected from the group consisting of a crown ether and TMAL In a

specific embodiment, the crown ether is 18-crown-6.

[0022] In a specific embodiment, there is a method of resetting a pole or the like
comprises excavating an area around a pole or the like and replacing excavated material with a

polymer composition having a dispersing conductive material throughout it.

[0023]  Another object of the present invention is a backfill composition comprising
a polymer composition having a conductive material dispersed throughout it. Preferably, the
polymer composition comprises a foamed polyurethane and the conductive material is carbon

particles or carbon fibers or both. Alternatively, the conductive material is metal or metal alloy,

[0024] In another embodiment of the composition, the foamed polyurethane
composition is produced by the process comprising combining polyisocyanate, an organic
aleohol component, an asphaltic component, a liquid water-immiscible component in an amount
effective to allow formation of a foam of sufficient strength for holding the pole in the presence
of water, a catalyst, a non-ionic surfactant, and a flame retardant and, dispersing a conductive
material throughout one or more of the components selected from the group consisting of the
polyisocyanate, the organic alcohol component, the asphaltic component, the liquid water-
immiscible component, the catalyst, the flame retardant, and the non-ionic surfactant.
Preferably, the composition has a density of about 4-17 pounds per cubic feet and a compression
of at least about 30 PSL. In another embodiment, the process comprises dispersing a conductive
material throughout one or more of the components selected from the group consisting of the
polyisocyanate, the organic alcohol component, the liquid water-immiscible component, the
catalyst, the flame retardant, and the non-ionic surfactant. Preferably, the conductive material is

dispersed throughout the 4,4’-diphenyimethane diisocyanate component,

f0025]  In a specific embodiment, the composition further comprises doping and
coupling agents. In a further specific embodiment, the doping and coupling agents comprise one

or more of tetramethylammonium iodide, crown ethers, and ligands.

[0026] In a another embodiment, the foamed polyurethane composition is produced
by the process comprising combining about 30-50% 4, 4'-diphenylmethane diisocyanate, about

0.01-30% of an asphaltic component, about 15-35% of amine phenolic or polyether polyol or
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combination of both, about 4-15% of a water-immiscible component, up to about 2% silicone
glycolcopolymer, less than 1% water, and up to about 1% catalyst selected from the group
consisting of aminophenol, dibutyl tin, up to 2% flame retardant and 18-crown-6; and, dispersing
a conductive material throughout one or more of the components selected from the group
consisting of the about 30-50% 4, 4'-diphenylmethane diisocyanate, the about 0.01-30% of an
asphaltic component, the about 15-35% of amine phenolic or polyether polyol or combination of
both, the about 4-15% of a water-immiscible component, the up to about 2% silicone
glycolcopolymer, the less than 1% water; and, the up to about 1% catalyst selected from the
group consisting of dibutyl tin, up to 2% flame retardant and 18-crown-6, such that the final
composition consists of from about 0.1% to about 20% of the conductive material. Preferably,
the conductive material is dispersed throughout the 30-50% of 4, 4’-diphenylmethane

diisocyanate.

[0027]  In a specific embodiment, the composition further comprises doping and
coupling agents. In a further specific embodiment, the doping and coupling agents comprise one

or more of tetramethylammonium iodide, crown ethers, and ligands.

[0028] In a preferred embodiment, the conductive material comprises carbon fibers

or carbon particles or both.

[0029] In an alternative embodiment, the conductive material comprises

tetramethylammonium iodide.

[0030] In yet another alternative embodiment, the conductive material comprises a

mixture of carbon particles and tetramethylammonium iodide.

[0031] In yet another alternative embodiment, the conductive material comprises a

metal or metal alloy.

[0032] In another embodiment of the invention, there is a method of grounding and
setting substation ground mats and/or grids comprising excavating an area for the ground mat
and/or grid and placing, over connecting copper wire, 3 — 6 inches of a composition comprising a
foamed polyurethane polymer composition having carbon particles or carbon fibers or both

carbon particles and carbon fibers as a conductive material dispersed threughout it.
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[0033] In another embodiment of the invention, there is a method of grounding

temporary substations comprising auguring holes around said substation, and applying, over

- conducting connections between the holes, a composition comprising a foamed polyurethane

“ polymer composition having carbon particles or carbon fibers or both carbon particles and

carbon fibers as a conductive material dispersed throughout it.

[0034] In another embodiment of the invention, there is a method of resetting
and/or grounding a building comprising applying a composition comprising a foamed
polyurethane polymer composition having carbon particles or carbon fibers or both carbon

particles and carbon fibers at or near the foundation of said building.

[0035] It should be understood that in all cases, other suitable conducting materials
may be used in place of the carbon particles or carbon fibers or both carbon particles and carbon

fibers. The embodiments described above are merely illustrative and not exhaustive.
DETAILED DESCRIPTION OF THE INVENTION
[0036] As used herein, “a” or “an” means one or more.

{0037] As used herein, the term “amine-based catalyst” means any catalytic
compound having at least one amino function. Examples include, but are not limited to,

aminophenol and triethylamine.

[06038] As used herein, “asphalt” or “asphaltic component” is defined by its
customary meaning, being a solid or semisolid mixture comprising bitumens obtained from
native deposits or petroleum or by-products of petroleum or petroleum related industry
processes. It consists of one or more hydrocarbons of greater than about sixteen carbon atoms.
As used herein, the term “asphaltic component” means a composition comprising asphalt. Non-
limiting examples of a commercial “asphalt” or “asphaltic component” include ChevronPhillips
H.P.O. 830 and ExxonMobil S2.

[0039]  As used herein in reference to backfill material, the term “conductive”

means having a capacity to transfer electrons through the backfill material,

Z3




L3

[0040] As used herein, the term “organic alcohol component™ means a composition
comprising a component having the formula R-(OH), where n is at least one. Organic alcohol

components can be simple alcohols or polyols.

[0041] As used herein, “TMAI” means tetramethylammeonium iodide.

[0042] As used herein, the term “tin-based catalyst” means any catalytic compound

having at least one tin atom, Examples include, but are not limited to, dibutyl tin and diethy! tin.

[0043]  As defined herein, “water-immiscible” means that the solubility in water at
about 70 °F is less than about 5 grams per 100 grams of water and preferably less than about 1
gram per 100 grams of water. The term “water-immiscible component” means any liquid
material meeting the above-specified solubility requirement, but most preferably means aromatic
solvents or mixtures thereof, such as those comprising toluene or xylenes, etc. A non-limiting

example of a commercial “water-immiscible component” includes ExxonMobil SC150.

[0044] All percentages recited herein are percent by weight unless indicated

otherwise,

[0045] Structural foundations are to transfer loads, in the case of utility poles, from
some place above the ground into the soil. This transfer of load into the soil is dependent upen
the strength of the soil and the size of the area that accepts the load. In general, for a utility
wood pole foundation, it has been established that the embedded area (hole) required to support a
pole is 10% of the height of the pole plus an additional two feet. (60 cm). The more uniform or

undisturbed the soil is at the pole/soil interface, the less deflection of the pole will occur.

[0046] Foam backfill used for grounding provides the perfect medium to transfer
the load because of its total uniformity and its intimate contact with the soil. Because of these
attributes, the soil is loaded uniformly and the structure will support more load with less ground
line defection. The requirements for the backfilling foundations on structures supporting aerial
loads makes them a prime candidate for using foam backfill and when the backfill is electrically

conductive, the foam serves two functions; supporting the structure and grounding the structure,

[0047] Foam backfill with grounding additives would benefit several kinds of

structures, such as wood poles, concrete poles, metal poles and fiberglass poles. In addition, the
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combination of structure types such as those with concrete lower sections and steel upper
sections would be good candidates. Another plus with the pre-cast concrete foundation is that it
can be “foamed” in place as the hole is excavated, therefore eliminating the problems of needing

anchor bolt alignment and rebar placement while trying to pour the concrete at the same time.

{6048] Other variations of foundation installation might include pre-casting
concrete tubes with anchor bolts assemblies cast into the concrete tubes. The tube is trucked to
the power line right of way and rolled to its final location. The hole is then excavated and the
concrete tube is lowered into the hole, aligned and “foamed” in place with the conductive foam.
The excavated spoils are then placed inside the pre-cast tube before the structure itself is attached

to the pre-cast concrete tube. This method eliminates a great deal of right of way clean up.

[0049] It must be noted, that in using fiberglass and concrete embedment of any
type, it would be expedient to place a ground wire into the annulus so the conductive foam can

make a connection to the structure and system neutral.

{0050] Also, it may be beneficial in some cases to place a ground rod in the backfill
either before the backfill is installed or after the backfill is in place. After the backfill has been
installed, a ground rod may simply be driven into the backfill, This greatly expands the contact

area of the ground rod.

[0051] The process of accomplishing conductive backfill material is realized by
dispersing conductive materials compatible with the modified urethane foam system. Preferably,
these materials are innately conducting. It has been found that the conductive materials
disclosed herein provide continuous electrical pathways through the polymer matrices generally,
and particularly through urethane foam, giving such polymer matrices properties similar to

commonly used conductors.

[0052]  Any number of conductive materials are applicable in the present invention.
In one possible system, TMALI is homogeneously dispersed or dissolved throughout the polymer
matrix, resulting in a conducting polymer. TMAI also may be used as a doping and coupling
agent. Other salts are also possible, particularly those having organic moieties and possessing
formal charge. Alternatively, any organic or inorganic salt which imparts conductivity to the

polymer matrix is within the scope of the present invention, Neutral molecules such as some
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conjugated organic molecules are also useful. Preferably, carbon particles, carbon fibers, or
both carbon particles and carbon fibers may be used. Preferably, a mixture (preferably 1:1, by
weight) of TMAI (or other conductive material) and carbon particles and/ or fibers is used.
When non-dissolving or partially dissolving particles and/or fibers such as carbon particles
and/or fibers are used, the imparted conductivity is optimized as the particles becomes smaller.
Ideally, particles of micron-scale dimensions work best. Metals or metal alloys may also be
used. Wide dispersal of the conductive material throughout the polymer matrix maximizes
conductivity. For example iron, copper, or other metal filings may be used. Alternatively, steel
filings may be used. It is also possible to use materials which become conducting in the presence

of another material or external stimulus.

[0053] A wide variety of polymers are uscful as the polymer matrix in the present
invention, These can be polyesters, polyamides, polyolefins, as well as others. Preferably,
polyurethane foam is used as the polymer matrix. Although the examples focus on polyurethane
foam, it should be understood that any suitable polymer matrix loaded with conductive material

is useful in the present invention.

[0054)  Although a number of different polymers and polymer compaositions are
amenable to the invention, the polymer composition found to be preferred in the present
invention is a polyurethane foam composition. There are standard methods known in the art for
the production of polyurethane foam compositions. Polyurethane foam may be produced by
reacting a polyisocyanate with a group containing active hydrogen such as a polyol. A
polyisocyante, such as OCN-R-NCO (containing the organic radical -R-) reacts with an organic
alcohol molecule such as one represented by the general formula R-(OH),, where n is at Jeast
one, a low molecular weight and liquid resinous material containing a long chain organic radical
-R- (polyester radical chain, for example) and having groups containing active hydrogen atoms
such as the OH groups. The organic alcohol can be a simple alcoho! or a polyol. The
polyisocyanate serves two functions; first as a resin reactant to link two or more molecules of
resin (OH-R-OH) to form a larger molecule of solid resin, and second, to react with
polyisocyanate to form gaseous CO; which serves as the blowing agent causing foam formation.
lustrative examples of the polyisocyanate include polymeric diphenylmethyl diisocyanate, and
others. An illustrative example of the polyol is 4,4’-diphenylmethane diisocyanate. Other

specific compounds may be used in each case.
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10055] The conductive material may be introduced in any way into the final
polymer matrix. Ideally, the dispersed conductive material is introduced as a homogenous
solution or mixture with one or more of the individual reactants which form the polymer in-situ
at the reinforcement location. Preferably, in the case of polyurethane foams, the dispersed
conductive material is introduced as a homogeneous solution or a mixture of the 4,4’-
diphenylmethane diisocyanate. It may also be alternatively introduced as a homogeneous
solution or mixture of any of the other reactant components. Alternatively, the conductive
material may be added to the fully prepared polymer at some point prior to introduction of the

polymer into the reinforcement location.

[0056] The steps of dispersing the conductive material throughout the polymer
composition and applying the polymer composition to the pole or the like may be performed
simultanecusly or sequentially. Preferably, the step of dispersing is performed before the step of
applying, however, alternatively, the step of applying may be performed before the step of

dispersing or the two steps may be performed simultaneousty.

[0057]  Doping and coupling agents may be used in the present invention to modify
and/or improve performance. Non-limiting examples of these include tetramethylammonium

iodide, crown ethers, and ligands. A non-limiting example of a crown ether is 18-crown-6.

[0058]  The conductive material may be of any nature and the physical dimensions
may vary so long as the polymer matrix is rendered conductive, Preferably, the conductive
material is fine particulate material. The particles are preferably of micron-scale dimensions.
However, materials of larger dimensions may be used. Carbon fiber up to 0.25 inches in length
establish electrical pathways through the carbon particles which accumulate around the cell wall
and tie the carbon particles together so as to establish the electrical pathway. Any dimensions
are suitable so long as the addition forms a homogenous, widely dispersed mixture. The only
requirement is that the addition of the conductive materials renders to the polymer matrix a

conductivity greater than that of the neat polymer and greater than earth.

[0059] The conductive material should be present in an amount of about 0.1% to
about 20% of the total weight of the final backfill composition. Preferably, it should be present

in a range of from about 0.1% to about 10%. Most preferably, it should be present in a range of
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from about 0.1% to about 7.5%. The carbon fibers are in the amount of 0.1 to I %, preferably

0.6 %.

[0060] In the general case for polyurethane foams, the composition is formed in situ
by the combination of a polyisocyanate, an organic alcohol component, an asphaltic component,
a liquid water-immiscible component in an amount effective to allow formation of a film of
sufficient strength for holding the pole in the presence of water, a catalyst, a flame retardant, and
a non-ionic surfactant. Preferably, the composition has a density of about 4 to 17 pounds per
cubic feet and compression of at least about 30 PSI. By way of non-limiting example, the
polyisocyanate may be 4,4’-diphenylmethane diisocyante, and the organic alcohol component
may be amine phenolic or polyether polyol. The liquid water-immiscible component may be any
aromatic solvent or any aromatic solvent mixture such as toluene, the various xylenes or
mixtures thereof. Preferably, a mixture of xylenes is used, although other aromatic solvents may
be used. A commercially available example of this component is ExxonMobil SC150. The
asphaltic component may be a commercially available asphalt such as Chevron Phillips H.P.O.
830 or ExxonMobil S2. These commercial materials are merely illustrative examples and are not
limiting. Non-limiting examples of the catalyst include aminophenol, and dibutyl tin; and the
non-ionic surfactant may be, among others, silicon glycolcopolymer. Doping materials may be

crown ethers such as 18-crown-6, and TMALIL

[0061] It is preferable to include a flame retardant component in the backfill
composition described herein. The flame retardant helps in raising the overall flash point of the
material for fire and safety. It also helps in the flow ability of the material. An illustrative but
non-exhaustive list of flame-retardants include TCPP (tris (1-choloro-2-propyl) phosphate);
TDCPP (tris (1,3—dichloro -2-propyl) phosphate); and TCEP (tris ( 2- chloroethyl) phosphate).
Some illustrative and non-exhaustive commercial examples include Celltech TCEP Flame
Retardant, and Fyrol CEF.

[8062]  The following specific example illustrates the modification of a known

backfill material with conductive carbon to provide a conductive polymer backfill material usefu!

" in the present invention.

[0063] The foamable compositions utilized in the present invention can vary widely

with the requirements mentioned above. The following is representative of such formulations in
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which all parts are by weight. Note that the example contains references to specific commercial

components are made, however, any equivalent of these components may be substituted therein.

Component Range Preferred
4, 4’-diphenylmethane diisocyanate 30-50% 36.8%
Petroleum hydrocarbon Chevron Phillips 5-30% 11.8%
H.P.O. 830

Amine phenolic or polyether polyol 20-35% 25%
or combination of both

Aromatic Solvent ExxonMobil SC150 4-15% 12.6%
Silicone glycolcopolymer 0-2% 1.3%
Carbon Fiber (at least 0.25 inches long) 0.1-1% 0.6%
Water 0-1% 0.20%
Aminophenol catalyst 0-1% 0.33%
Flame Retardant 0-2% 1.5%
1:1 Mixture of Carbon Black and TMAI 1-20% 7.3%

[0064] The method of the present invention may also to improve grounding an
utility poles already in place. This method of resetting a pole is accomplished by creating more
surface area on an existing electrical system by excavating a trench away from the poles that are
already in place. The trench should be excavated to a depth where the moisture content of the
soil is constant. The width of the trench can be wide or narrow, whichever is practical to
excavate depending the method used for the excavation. The backfill material of the present
invention is poured or installed in the bottom of the trench along with the copper wire that is

encapsulated in the backfill material and connected to the pole ground and system neutral.

[0065]  Another method of supplemental pole grounding on poles previously in
place would be to excavate an area around the pole, similar to the way the pole inspection people
do to inspect a pole. Rather than replacing the removed soil, the backfill material of the present

invention would be installed around the excavated area and would provide additional grounding.

[0066]  The backfill material and methods described herein can also be used in
conjunction with substation ground-mats or grids. After the excavation is completed for the
mat/grid and the ground-mat has been installed, 3” — 6” of backfill material is placed over the

connecting copper wire to increase the area of the grounding mat’s connection with the earth.
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[0067] Along the same line, temporafy substations, i.e., power transformers on
wheels, could best be grounded by auguring numerous holes around the transformer. Adequately
sized copper wires that are connected between the temporary transformers and the holes would
have backfill material poured over the copper wire that is in the hole, thus enhancing the copper

wire to earth connection.

[0068]  Consideration may also be made in areas of high soil resistivity when
installing underground cable with the ground wire wound around the cable. (a sheath type of
cable). It is beneficial to apply backfill material over the conductor in weli-spaced intervals
which will increase the grounding and also let the cable dissipate heat. This application also

improves heat dissipation.

[0069] The present invention is also applicable to resetting and/or grounding other
structures. In particular, buildings ranging from high-rise skyscrapers, mid-level buildings,
down to one or two stories houses, etc., may be afforded enhanced foundational support and/or

electrical grounding through the use of the present invention.

[0070]  The backfill material of the present invention is well suited to electrical
equipment with single-phase motors. In this way, the backfill material can perform better than a
ground rod. The increased area will readily allow the unbalanced (reactive) load to connect with
the distribution transformer and/or the power substation through the ground so the load can be

balanced through the substation connection (Y- A)

[0071]  Although the present invention and its advantages have been described in
detail, it should be understood that various changes, substitutions and alterations can be made
herein without departing from the spirit and scope of the invention as defined by the appended
claims. Moreover, the scope of the present application is not intended to be limited to the
particular embodiments of the process, machine, manufacture, composition of matter, means,
methods and steps described in the specification. As one of ordinary skill in the art will readily
appreciate from the disclosure of the present invention, processes, machines, manufacture,
compositions of matter, means, methods, or steps, presently existing or later to be developed that
perform substantially the same function or achieve substantially the same result as the

corresponding embodiments described herein may be utilized according to the present invention.
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Accordingly, the appended claims are intended to include within their scope stich processes,

machines, manufacture, compositions of matter, means, methods, or steps.
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CLAIMS
What is claimed is:

1. A method of setting or resetting a pole, a structure or the like in earth with a polymer
composition comprising forming said polymer composition, dispersing a conductive
material throughout the polymer composition, and applying said polymer composition to

said pole or the like.

2. The method of claim 1 wherein the step of forming comprises forming a foamed
polyurethane composition and said step of applying comprises applying said foamed

polyurethane composition.

3. The method of claim 2 further comprising forming the foamed polyurethane

composition in-situ.

4. The method of claim 2 wherein said step of forming the foamed polyurethane
composition in-situ comprises combining polyisocyanate, an organic alcohol component,
an asphaltic component, a liquid water-immiscible component in an amount effective to
allow formation of a foam of sufficient strength for holding the pole in the presence of

water, a catalyst, a non-ionic surfactant, a flame retardant, and a conductive material.

5. The method of claim 4 wherein the composition has a density of about 4-17 pounds

per cubic feet and a compression of at least about 30 PSL

6. The method of claim 4 wherein said step of forming the foamed polyurethane
composition further comprises combining about 30-50% 4, 4'-diphenylmethane
diisocyanate; about 0.01-30% of an asphaltic component; about 15-35% of amine
phenolic or polyether polyol or combination of both; about 4-15% of a water-immiscible
component; up to about 2% silicone glycolcopolymer; less than 1% water; up to about
1% catalyst selected from the group consisting of amine-based catalyst, tin-based
catalyst, and a mixture of amine-based catalyst and tin-based catalyst; up to about 2%

flame retardant and from about 1-20% of the conductive material.
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7. The method of claim 6 wherein the 4, 4'-diphenylmethane diisocyanate is about
39.8%, the asphaltic component is about 11.8%, the amine phenolic or polyether polyol
or combination of both is about 25%, the water-immiscible component is about 12.6%,
silicone glycolcopolymer is about 1.3%, water is about 0.20%, the catalyst is about

0.33%, about 1.6% flame retardant and the conductive material about 7.3%.

8. The method of claim 1 wherein said step of dispersing conductive material comprises
dispersing carbon particles or dispersing carbon fibers or dispersing both carbon particles

and carbon fibers.

9. The method of claim 8 wherein the carbon fibers are present at 0.1 — 20 % (w/w) of

the total composition.

10. The method of claim & wherein said step of dispersing conductive material further

comprises dispersing doping and coupling agents.

11. The method of claim 10 wherein said doping and coupling agents comprise one or

more of tetramethylammonium iodide, crown ethers, and ligands.

12. The method of claim 1 wherein said step of dispersing conductive material comprises

dispersing metal or metal alloy.

13. The method of claim 1 further comprising adding a doping material to said polymer

composition.

14. The method of claim 13 wherein said doping material comprises a material selected

from the group consisting of a crown ether and TMAL
15, The method of claim 14 wherein said crown ether is 18-crown-6.

16. The method of claim 1 wherein said resetting comprises excavating an area around a

pole and replacing excavated material with said polymer composition.

17. A composition comprising a polymer composition having a conductive material

dispersed throughout it.
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18. The composition of claim 17 wherein the polymer composition is a foamed
polyurethane composition and said conductive material is carbon particles or carbon

fibers or both carbon particles and carbon fibers,
19. The composition of claim 17 wherein the conductive material is metal or metal alloy.

20. The composition of claim 19 wherein the foamed polyurethane composition is

produced by the process comprising:

combining polyisocyanate, an organic alcohol component, an asphaltic
component, a liquid water-immiscible component in an amount effective to allow
formation of a foam of sufficient strength for holding the pole in the presence of

water, a catalyst, a non-ionic surfactant, and a flame retardant and,

dispersing a conductive material throughout one or more of the components

selected from the group consisting of:
the polyisocyanate,
the organic alcohol component,
the asphaltic component,
the liquid water-immiscible component,
the catalyst,
the flame retardant, and
the non-ionic surfactant.

21. The composition of claim 20 further having a density of about 4-17 pounds per cubic

feet and a compression of at least about 30 PSL.

22. The composition of claim 20 wherein the foamed polyurethane composition is
produced by the process comprising dispersing a conductive material throughout the 4,4’-

diphenylmethane diisocyanate.
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o 23. The composition of claim 20 further comprising doping and coupling agents.

24, The composition of claim 23 wherein said doping and coupling agents comprise one

or mote of tetramethylammonium iodide, crown ethers, and ligands.

25, The composition of claim 20 wherein

said step of combining comprises combining about 30-50% 4, 4'-diphenylmethane
diisocyanate, about 0.01-30% of an asphaltic component, about 15-35% of amine
phenolic or polyether polyol or combination of both, about 4-15% a water-
immiscible component, up to about 2% silicone glycolcopolymer, up to 2% flame
retardant, less than 1% water, and up to about 1% catalyst selected from the group
consisting of amine-based catalyst, tin-based catalyst, and a mixture of amine-

based catalyst and tin-based catalyst; and,

said step of dispersing comprises dispersing an amount of conductive material

throughout one or more of the components selected from the group consisting of:
the about 30-50% 4, 4'-diphenylmethane diisocyanate,

the about 0.01-30% of an asphaltic component,

the about 15-35% of amine phenolic or polyether polyol or combination of
both,

the about 4-15% of a water-immiscible component,
O the up to about 2% silicone glycolcopolymer,
the up to about 2% flame retardant,

the less than 1% water; and,

the up to about 1% catalyst selected from the group consisting of amine-

based catalyst, tin-based catalyst, and a mixture of amine-based catalyst and

tin-based catalyst,
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such that the final composition consists of from about 0.1% to about 20 % of the

conductive material.

26. The composition of claim 25 wherein the foamed polyurethane composition is

produced by the process comprising dispersing a conductive material throughout the 30-

30% of 4,4’-diphenylmethane diisocyanate.
27. The composition of claim 25 further comprising doping and coupling agents.

28. The composition of claim 27 wherein said doping and coupling agents comprise one

or more of tetramethylammonium iodide, crown ethers, and ligands.

29. The composition of claim 25 wherein said conductive material comprises carbon

fibers or carbon particles or both.

30. The composition of claim 18 wherein said conductive material comprises

tetramethylammonium iodide.

31. The composition of claim 18 wherein said conductive material comprises a mixture of

carbon particles and tetramethylammonium iodide.

32. The composition of claim 18 wherein said conductive material comprises a metal or

metal alloy.

33. A method of grounding and setting substation ground mats and/or grids comprising
excavating an area for said ground mat and/or grid and placing 3 — 6 inches of the

composition of claim 18 over connecting copper wire.

34, A method of grounding temporary substations comprising auguring holes around said

substation, and applying the composition of claim 18 over conducting connections

between said holes.

35. A method of resetting and/or grounding a building comprising applying the

composition of claim 18 at or near the foundation of said building.
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ABSTRACT

A conductive polymer backfill composition and method of use for setting or resetting
utility poles is described. The backfill material is effective in simultaneously reinforcing and
electrically grounding the utility pole.
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COMPOSICION DE UN RELLENG CONDUCTOR DE POLIMERO Y METODC DE
USC COMO MATERIAL DR REFUERZD PARA POSTES

CAMPQ TECNICO

[0D01] El presemte invente se relacona en genersd con un método de
filacién o redljacion de postes en tlema y mejoramignto de la colocacidn en tierra del
misma ulilizando resima de poliuretano de espuma rigida. Ma2 particularmante se
relaciona con &l majoramients de Ias composicionss utilzadas en la fijacion o
refjacion de poshes v los mddodoa ulllzando s composickdn pam fllar o refljar postes.

ANTECEDENTES DE LA INVENCION

o0 Eeta invancidn &2 Un mejoramientn an ks metodos conocidos
para fijar y rofijar postes an tisma, protecciin de posbes de linea &n tera a
encapsulacion de (o8 quimicoa de tratemiento de posiez y mejoramiento de la
relacitn resistencia a densidad, de r_einas de poliuretano da espuma rigida formadsas
in st £l maejoramianto radica en &l uso de composicién que tene conductividad
elécirica. El sarea de Ia superlicle de contacto eléctrice resultame del pala s la tiema
=& aumenta en gran manera en relacion con las técnicas convencionales de fijacian
an tigma.

[0003] La presenie Invencidn un mejoramiento &n la kecnologla
mevelada en lae Patentes de loa Estados Linidoa Nos. 3.088 857 a Hanney, 5.486.064
a Kirby et al,, 3.584.850 a Goodman, 3.405.520 a Qoodman, ¥ 4.808.487 a Kirby que
describen mélodos relacionados para refijar postes con plastica de aspuma. Todas
laa revelaciones de las Petentes de los Estados Unidoa Nos, 3.988.657, 3.5684 858,
3.403.520, 4.965.487 y 5.488.094 eeléin wcaparadas por referencia como si se
establecieran aqui.

[D004] En slnlesis, la Patenle de Ios Estedos Lnidos No. 3.404.520
describe un méknda para fijar formas da poetas en fiera haciando un hoyo gue sblo
&8 un poco mas grande que & ope del poste a ser colocado en el hoyo, colocando &
posie en el hoyo en 2 posiclon deseada, llenando parcielmente el hoyo con una

mezcla de components reactive con una resina sintélica y un agende d  soplado y
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permitienda gue 8 reaccién se complele para expandir la espuma resinosa &n todo ef
espacio entre el posle v los lados dal hoyo. La espuma reeinosa expandida se
adhlere ¥ sella la superficle de k2 seccién sumergida del poste protegléndoks da la
humaedad, las quirmicos ¥ los rosdores ¥ fija el poste en el huaco, La sespuma resinosa
de sxpansidn llena todos 105 vacios, superficias, handiduras v nichos an Ios |ados ¥
an sl fondo dal hiteca,

[0DD5] Patente U.S. Mo, 3.584.850 describe un procedimiento de
enderezamiento y relleno del huees. Litiliza el mismo método que la Petenta 1).5. No.
3.403.520 para producir sspuma y para Renar vaclos que resultan cuando se ha
reafineado un poste va Instalado despuds de que ha sido inclinado.

[0DDE] La Patente U.5. No. 3.98B857 fue un mejoramionto de 1a
quimica de reaccibn in siiu utlkzado para prep#rar un makerial de ralleno. La ‘patente
BS7 raveld la adiclon de un makerial volit] no mischla an agua para la mezcla da
modo que las propiedades del producko resultante no s& afectaran excesivaments en
presencia de egue subtesranea.

[0ao7] Otm mejaramiento en [a quimica de formacién de relleno fue
desorito en la Patenta U.&, No, 4.066.497. La patente "487 dascribe un procedimisnta
fue 85 un mejoramiento de lo$ métodes anteriones porque los agentes de sopledo
de hidrocarburo halogenedo, més pardicularmente ks clorofluorocarbongs, no s=
requiargn. Ademas, la compoesicidn disminuyd gl costo por unidad de la espuma de
poliunetarne.

[oDO8] La Patente U.5. No. 5.466.004 represantd otro majoramiento de
lsa composicitn y métodos para fijar y refijer poates. En la patentes ‘024, s& modificd
2 quimica de foormedidn de poluetans estabiizando & componente isocianate
altsmente reactivo mediants la pre-rescckdn para formar wt polimero.

[D0D9] Todas las patentas antes mencionadas estén desprovistas d
una ensefianza gque descrba ung composicion de rellene o un método que
simuitdneamernte fija y reflja &l poste ¥ ayuda a la fijgeidn an tierra del poste, Una
buena conexidn en tlerra efectivament= dirige la corriante excesive de un rayo hacla

a
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la tiema. La conexidn en tiema adecuada también ayuda a asegurar la calldad de |a
corfente que sa asts transmitiendo ayudando & eliminar o minimizar Ice picos de
vollaje y I= interferencla como |2 sefales RF que afectan adversaments el equipo
elacirénico sensible.

[0010] La fiacion an tierra 66 una "vilvule da sepurkdad” impartants de
un sisiema aléctrico, que protege no $4io &l sistema sino las personas que trabajan
sh al sistema. La fljackin adecuada en tienma ea importanta por algunas razones,
Todo aguipo eltotrico requiere conexidn a tiera debido & posfles corfos circuitos
demntro del sistama. Los sensoras aléctricos, como loa relés mquisren uma rafarancia,
que @ veces &3 la conexidn a tlerra. La ammonia creada per el equipo esmicanductar
¥ las carngas no equibradas dependen da la busna conexian a tiema pam estabdizar
el gisterna, El gisiema esténdar AC en los Estades Unldos opera a 80 ccdoe/sagundo
(Hz). La armonia san cicks adiclonales superpuestos en la curva del ciclo de 60 Hz.
La carga total comprende la honda einueal bésica de a carga esperada del slstema
més la armonla generada, que produce un total mueha mas grande que la carga
esparada. La ammonia algunas veces ea eausade por las cargas desequilibradas;
eamo Lag producidas por o8 motores monotasicos, las fallae tamparales en la lines o
el equipo por el uso de semiconductores, etc. La armenia se puede eliminar
dingidndola al suslo o medlante conexidn en “Y' o wna canéxién *Y"-Delta en el
bance del tramafenmador. Estn requiers una fuerle conexdon a tisrra &n &l banco dal
transformedosr. Coma ya e menciond antes, la busna conexidn a tiema
conveniente cuando sg producan rayos en un peste. La velocidad de descanga de un
rayo minimiza los dafios a los componentes del sletema. Los rayos puadan laner mas
de& 5000 amparios, por tanto una fuerte conexidn a Giara et sasnclal para acomodar
sates corrlentes ahas. La presente imvencion =3 saplicable a lodos los problemas
anles mencionades. Aunaque se prefleren varkca matarialas de rellano de polimem, o
métoda mejara &l desempefic de la conexién a tierra de una emplle veredad de
met=riales de ralanc de polimero Gtiles para los agentes de fjacion yio rsfinacién de

posies.
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[0011] La presente invencidn simultaneamente mejora la estabilidad y
flacién en tierra de Ineas mogemas de tranamision eléctrica ¥ otros postes para
enemgla. Los sistemas eléctricos utilizan la capa superficlal de la fierra ootmo panie del
canductor de retarno. El sistema neufro & tiarra protege los conductores de fase del
sxcesivo ampargje v voltaje y tamblén ayudan & equilibrer el voliaje de fase y In
armonia. El objelivo de cable de resguardo “estético” continuamente unkio a tierra es
hacer que la comiante excesiva de un rayo entre an tema lo més pronto poslble para
evitar daflc a los conduciores de proteccion. La buena conexién a tierra 8
part ularmante importante hoy dia traténdese de squipos sleotrdnicos sofisticados
que sctualmants sa uliizan. Ademas, la buena conexldn a tierra ayida a minimlzar
lae inlerupciones dil garvicio. La necealdad de buenos materlales de relleno para
fijar v refjar postes de linshs de transmisidn sa ha conocida por algin tlempo ¥ sa ha
hecho un busen avance en esta Ared. Haciendo algunos de los malerigles de rellenc
actuaimente utilizados conductores, el Srea de la superficle conectada a tierm pusde
Mejorarse en gran Mansra.

[012] Por glempio, ol método convencional para canectar & tisfih B8
una varilla da 58 pulgadaé x 10 ples incrustada en la tiera, Ests método thene un
&g superficial d& 235 pulgadas cuadradas. Una placa de cobre de 10 pulgadas x 10
pulgadas tisne un drea de superficie de 100 puigadas cuadradae. Lne conexidn a
tizrra de mlambra da cobre No. 6, da 20 pies de lasgo alredaedor del poste daré un
area superficlel de 75 pulgadas cuadrades. Esto se compara con el area de
superficie de un rellenc quas es un hoyo aproximadamente de 20 pulgadas de
dismatro, 6 pies de profundidad, que da un area superficial en contacia con i Herra
hasta de 4500 pulgadas cuadradas que =3 19 y 80 veces respectivameanta. Por tanto,
qumenta el contacts aletico oon k@ terma. Esto e% imporianie en las drsas de
conductividad pobwe del suelo. Gomo se discutié en la seccidn de antecedentss
anterior, la Patantes U5, 4.966.407 ensadia &l uso de utilizar un uretano modificado
somo un material de refleno del posts. Expandiends laa propledades fisices de asts
material da rellenc para incluir capacidades eléciricamente concductivas, al 4rea de la
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supericia v las capacidades de consdan a tiara se mejoran en gran manera para
Inclulr la conexldn g tieme eléctrica ademés de la conexitn a tiema flsica.
RESUMEN DE LA INVENCION

[oo13] La prasenta imencion estd dirgida a una composicidn y método
para utilizar un maberial da polimera conductor como un relleno para fliar o refllar
poates de snergla, estructuras, o similares y para asagurar gue el poste se fije en
tierra adecuadamente. El método comprands os pascs de formar 1a composicién de
pollmare, dispersar ol material conducior &n toda la composleldn del polimero, y
aplicar la eompesicion de polimero el poste, estuciura o similar. Los pasos para
formar, dispersar y aplicar se pueden realizar simultansa ¢ eacuwenciaimanta. Eh una
gola incorparacién, el paso de dispersion del mawrial concductor s& realiza anfes del
paso de aplicacidn de la composicldn de polimevo. Preferblemente, el paso de
diapersldn ocurre antes o simulténeo con &l paso de aplicacion. Pricticamente, esta
incorporacion asume la forma de dispersién del matenial conductor en uno de los
componenles que cuandoc s» combing con |ps otros componentes, forma |a
compeoaickdn de polimero. En una Incorparaciiin alternativa, el paso de dispersion, el
materal conductor se forma despues del paso de aplicacidn de la composician da
palimero.

[0014] En la incorporacion preferida de la presente Invenclén, sl méodo
de fleckdn o refijecidn de un postes, una estructura o similar en tierra con una
composicion de polimero, comprende |a firacidn o refijacién ean una compasicidn d
poliuretano en espuma; o paso mencicnade antes de formackin comprende |8
formacidn de una compoalclén de polluretano de sspume y ol pesn de aplicacion
comprenden ka aplicacion de la composicidn de poliuretane an espuma,

[o05] En la Incorporacién preferida del mékodo, el poliursteno de
espuma dque tene un material conductor dispersado en todo &, se forma in it

[D018] En una incorporacidn del método, la composicidn de palluretana
de expuma gue tlene un metertal conduckor disperan en loda 21 se forma in situ en el
poste combinando €| polizogianato, un components de akohol omganics, un
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componente asfdlico, un componente liquide no miscible en agua en una cantidad
sfoctive para permitir la formacion de wna espume de suficiante resistencia pare
sostener el posta en presencia de agus, un catalizador, un eurfactants no 1dndco, un
retardante de llama, ¥ un meteral conductor. Prefariblamente, la composicidn tisne
una densldad eproximada de 4-17 libras por ple ciblco ¥ una composicidn de &
menos 30 FSl.

oR17] En une Incorporecidn aspeciiica, &l paso de formacion de la
composicldn de poliuretanc en eepuma comprande también la combinacion de
gproximadameantes 30-50%, 4, 4difeniimetanc dilsocleneto; alredador da (.01-30%
componeme asfallicn; alrededor de 16-36% de amina fendlica o pakol polléter o le
combinacidn de amhpa; alrededor da 4-15% componente de solvente aromatico no
miacible en agua; hasta aproxdimacamenta 2% glieoleapalimero de silicona; menos de
1% agua; hasta aproximadamente 1% cetelizador hasta aproedmadamente 1%
catalizacor selecclonado del grupoe gque consta de catalzader base amina, en
catallzador base estafio y una mezcle de catarador base amina y oatalzador base
estafio; hasta aproximadamants 2% retardame de lama y aproximadamente 1-20%
da material eanduetsr.

[0a18] En una incorporacién con un método altermativo, la composician
de polluretanc an espuma que tiene un meterial conducior disperso an todo & se
forma combinando airededor de 30.8% de 4, 4'difeniimatano diisocianato, slrededor
de 11.8% de un componente asféltico, alrededor de 25% de uno o de una
combinacion de amina fentlica o poliol poliéter, alrededor de 12.6% da componants
no miscible en agua, alrededor de 1.3% de glicolcopolimero de silicona, akedador de
0.2% agua, alrededor de (.3% de catalizador, aiededor de 1.6% de relardante de
lama y akededar de 7.3% del material conductor.

[0019] En una incorporacién preferida del método, el paso de dispersion
de materal conductor comprende la dispersién de particulas de carbono o dEpersidn
de fibras de carbono o disparsion de particulas de carbono y fibras de carbono. En
una incorporacion especiiica, les fibras da carhono estdn presantes en 0.1-20%

&
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(whw} de la composicion iotal Altermnativements, el material oonductor Eambign
comprende agentes impurificantes y de acoplamientn. Los pgentes impurificantes y
de acoplamientc pueden mmp'render dlgunos de los yoduros de tetrametiamaonio.
crown ésteres como 18-crown-G, v ligendos.

foo2d] En una incorporacidn especifica del mélodo, & paso de
dispersién del materlal conductor comprende la dispersion del metal o la aleaclon de
metal. |

[o021] En ofra Incorparaciin, & métado también comprende |a adicién
de un material Impurificante a la composicidn de pollmera, En oira incorparagidn del
método el makerial de impurificacién comprende un materal saleccionado del grupo
quae consta da un Ater crown ¥y TMAL. En una Incorporacién especifica el &ter crown
&% 1B-crown-B.

[OR22} En ura incarparaciin sspacifica, hay un método da refijaclén de
un posh: o simllar que comprende la excavacion de un area alrededor de un poste o
simiar y la colocacin da nuevo del maferial excavads con una composicion de
pollimero que tiene un material conductor dispersants.

[6023] Ofro obletivo de la prezente invencion e2 una compoeiion de
rellana que esimprands una composicion de polimerc que tiene un material conductor
dispersa an tode &l matarial. Preferiblemends, la composicidn de polimers comprende
un pofiuretano de espuma y al material conductor son particules de carbono o fibres
de carbono o ambos. Atemativamente, al materlal conductor es medal 0 aleacion de
metal

[0024] En ofra incorparacian de 13 compesicién, la composicion de
poliuretano en espuma se produce mediante sl procesa qua comprende combinacian
de polllsoclanate, un componente de alcohol argénico, un camponernte asfiltico, un
components Ifquide ne miscible en agua y una cantidad efectiva para permitir Ia
formacién da una espuma de suficlents nunslslr.-.ncia para sosienar el posie en
presencia de agus, un catalizador, un surfectants no idnice, ¥ un retardante de llama
y la dispersion ::ie un material conductor &n wno o mas de ks componentiss
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selecclonados dal grupo que conzta de pollisccianato, el compeonente de alcohol
orgénico, el components asfaltico, ol componenta liquide no miscible en agua, el
catalizader, el retardants de llama, v o swrfactante no lonico. Preferiblemente, la
compaosicion tiens una densidad de airededor de 4-17 Tibras por ple edbico ¥ una
eomprasion de al menos 30 PSI. En otra incorporacién, el proceso comprande |8
dep rsn de un material conductor em und o mis de los componenties
selecclonedos del grupo que consta de poliisoclanato, el componente de alcohal
argénico, el componende Niquido no miscible &n agua, el catalizacior, & retardante de
llama y el surfectente na idnico. Preferblements, al materlal conductor sa dispersa en
al componente 4, 4'-difanlimetane disocianato.

[0025] En une incorporaciin especiics, la composlcldn también
comprenda los agentes de impurticacion y de acoplamisnto. En ofra incorporacion
especifica, las agentes de impurificacion y acoplamisnto eompyenden uno o més
yoduros de tetrametilamonlo, ésterss crown, v lgandos.

[D026] En olra incorparacian, la composicién de poliuretano en espuma
es produckia por @l proceso gue comprende combinar alrededor de 30-50%
4 A'difenlimetanc dilsocianato, alrededor de 0.01-30% de un componants eeféltico,
alrededior de 15-315% de amina fendlica o poliéter poliol o combingclén de ambos,
alradedor de 4-15% de un componeitte no miscible =n agua, hasta alrededor de 2%
glicaleapalimero de silicona, menos de 1% agua, v hasta einzdador da 1% catallzador
saleccionado del grupo que coreta de aminofenol, estafio dibutifica, hasta 2%
retardand de llama y 18-crown-5; y dispersién de un material congdugtor an tmo 0
méas de loa componenies selecclonados del grupo que consta de aproximadamerte
30-50% 4 4'-difenimetand disocianato, almdedor de 0.01-30% de un components
esféltico, aimdadar de 15-35% de una amina fendlica o polidter polinl & cambinacion
da ambos, alrededor da 4-15% de un componente na miscible en agua, hasta
avededor de 2% glicolcapalimeno de silicona, mencs de 1% agua; y hasta alredador
de 1% catalizador seleceionado del grupo que coneta da astafio dibutilico, hasta 2%

retardanta de llama y ‘18-crown-6, de modo que la composicidn final consta de
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aptoximadamenta 0.1% @ apresimadamente 20% del materal conductaor.
Praferiblemente, el material eunductor dispersa en ol 30-50% de 44
difemiimatano diisocianaio.

[ob27] En una incorporacion sspecifica, la composicitn tamblén
comprende los egentes de Impurificackdn y acoplamiento. En une incorporacion
también especiiica, los agentes de impurificacidn y acoplamisnta somprenden une o
més yodwras de tetrametilamonia, erown éaleres, y igandos.

[0D28] En una incorporaciin preferide, sl material conductor comprende
fibras de carbono o particulas de carbono o ambas.

[Do29] En una meomporacion altemativa, el materal conductor
comprende yodura de tetrametilamania.

[0030] Todavia en oira incomoracidn altemativa, el material conductor
comprende una mazela de particulas de catbono y yoduro de tetrametiamanio.

f0031] Todavia en otre incorporacidn altarnativa, el material conductor
comprenda un meltal o aleaclon de metales.

[OD3Z] En otre incorporacion de |a Invencion, hay un mélodo de
conexidn a tierra y de las patas en tierra de la subestacion de fijacion yio rejlllas que
comprendenl excavacion de un érea para la zapaia en Hera yio la rejlla v Ia
ealocacidn sobre el alambre de cabbne de conaxion, 3-5 pulgadas de una composacasn
que comprende un polimeso de poliurstanc en espuma que tlene particulea da
carbono o fibeas de oartbono 0 ambas coma un matesial conductor disperso en toda
B,

[0o33] En ofra incorporacion de |a invenclon, hay un métade de fljacion
eh tlerra de subesteclones wmponalss qua comprende i provieion de orificios
afrededor de la subestacién, y la aplicacidn, sobra las conexiones de conduccion
enbre los oiificios, una compoeicidn que comprende polimeno de poliurstano en
sapuma que tiene particulas de carbona o fibras de carbono o ambas, como mabarial

conduckor disparsa en todo &l
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[0034] En otra Incorporacion de la invenclom, hey un método de
refacién yio colocacion on fierra de una adificacian que comprende |a aplicacidn de
wa composiclon que Incluya un polimeno de paliuretano en espuma que tisne
particulas de carbono o fihres de carbono, o ambas &n o cerca de loe cimianios de
dicha edificacién.

[CUIE] Sa debe entender que &n [bdos los casos, olros materlales de
conduccidn adecuados pusden uliizares an |uger de las particulas de carbono o da
lazs fbras de carbono o de ambae. Lag incorporaciones descritas antea son
tnicamente para lustracidn y no son axhaustivas.

DESCRIPCION DETALLADA DIE LA INVENCION

[DD38] Como se utliza aqui, “uno’ o *una” se refiere a uno o Mas.

[0037) Como 82 utliza aqul, ol tamino "catallzedor a base de amina”
significa cualquiar eompuesto catalitico qué tanga por lo menos una funcidn amina.
Los sjemgins inclugen, sin que s& limiten a aminofanol vy tistilamina.

[D038] Camn ae utlliza aqui, "asfalte” o “componante asfiltico” sa define
por su significado comriente, siendo una mezcla #dllde o semiedlida qua comprende
bitimenes oblenidos da depdsitos naturales o petrileo o subproductos del petrdleo o
prooesos melacionados con la indusiia del petrdlec, Consta de une o més
hidrocarburos de més de diecissis Atomoa de carbono. Como se utiliza aqul, ef
mino "componente asfiltico” significa una composicidn que comprende esfalto.
Los sjemploa no exhaustivos de un "asfalta” comardal o “componente askbltico”
Incluyen Chevron Philllps H.P.O. 830 y ExxanMuobil 52.

[0039] Como se utiliza aqui en referencla al maisrial de rellenc, el
tdsmino "conductor” significa que tisne capecidad pare transfarr electrones a través
del material da relleno,

[0040] Como g utiliza aqul & t&mino "componenle de alcohal orgénice”
algnifica une compeeicion que camprende un componente que tiene I fomula R-
{OH), donde n e por [o menns uno. Los componentes de alcohal argénico puedan
sar afcoholes simples o policless.

10



[0041]) Como se utiliza aqui “TMAI" significa yoduro de tetrametiiamonio.

[0042] Como se utiliza aqui el término "catalizador 2 base de estafio”
significa un compuesto catalitico que tiene por io menos un 4tomo de estafio, Los
ejemplos incluyen, pera no se limitan a estafio dibutflico y eataiio dietilico.

[0043) Como se define aqul, “inmiscible en agua” significa que la
solubllidad en agua en aproximadamente 70°F es menos de aproximadamente
gramose por 100 gramos de agua y preferiblemente menos que aproximadamente 1
gramo por 100 gramos de agua. El término “"componente inmiscible en agua"
significa cualquier material liquido que cumpla el requerimiento de solubilidad
especificado antes, pero més preferiblemente significa solventes aromdticos o
mezclas de los mismos, como los que compranden toluencs o xilenos, ete. Un
ejomplo no exhaustivo de un componente inmiscible en agua comercial incluye
ExxonMobil SCI 150.

[0044) Todos loa porcentajes seiialados aqul estdn presentes por peso
a menos que se indique lo contrario.

[0045]) Los cimientos estructurales son para transferir las cargas, en el
caso de postes, de algin lugar por encima del suelo dentro del suelo. Esta
transferencia de carga dentro del suslo depende de la resistencia del suelo y del
temafio del érea que acepla la carga. En general, para un cimienta de poste de
madera se ha establecido que el drea incorporada (hueco) requerida para soportar
un poste es 10% de la altura del poste més dos pies (60 cm) adicionales. Mientras
mas uniforme o menocs alterado sea el suelo que estd en la Interface poste/suelo,
menos deflexidn del poste ocurrira.

[0048] El relleno de espuma utilizado para fijacitn en tierra constituye el
medio perfecto para transferir la carga debido a su uniformidad total y su contacto
intimo con el suelo. Debido a estos atributos, el suelo se carga uniformemente y la
estructura soportard mas carga con menos defeccién de la linea del suelo. Los
requisitos para los cimientos de rellenos sobre estructuras que soportan cargas
aéreas los hace candidatos principales para utifizar relleno de espuma y cuando el
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relleno es eléctricamente conductor, la espuma presta dos funciones; soportar la
estructura y unir a tierra la estructura.

[0047) El relleno de espuma con aditives de fijacion en tierra servira
para varias clases de estructuras, como postes de madera, postes de concreto,
postes metdlicos y postes de fibra de vidrio. Ademas, la combinacion de tipos de
estructura como aquellos con secciones inferiores de concreto y secciones
superiores de acero serlan buenos candidstos. Otro aspecto positivo con los
cimientos de concreto prefundido es que se pueden “espumar” en el sitio cuando se
escava el hueco, eiminando por tanto los problemas de alineamiento para fijacién
con pernos y colocacién y volver a colocar trancas cuando se trata de vaclar el
concreto al miamo tiempo.

[0048) Otra variacién de la instalacidn de cimientos podria incluir los
tubos de concreto prefundido con conjuntos de perno de fijacién en los tubos de
concreto. El tubo se transporta directo hasta la linea de energia y se dispone en su
lugar final. Luego se excava el hueco y el tubo de concreto se baja al hoyo, se alinea
y 88 “espuma” en el sitio con la espuma conductora. Los desechos excavados se
colocan luego dentro del tubo prefundido antes de que la misma estructura se
conecte al tubo de concreto prefundido. Este método elimina bastante el trabajo de
limpieza en el sitio.

[0049] Se debe observar que al utlizar empotrado de fibra de vidrio y
concreto de cualquier tipo, seria convenienta colocar un cable a tierra en el anillo de
modo que la espuma conductora pueda hacer conexién con la estructura y asf poner

n neutro el sistema.

[0050] También, puede ser benéfico en algunos casos colocar una
varilla a tierra en el relleno antes de que se instale el relieno o después de que esté
el relleno. Después de que se ha instalado el relleno, una varlila a tierra simplemente
puede introducirse en el rellenc. Esto expande en gran manera el drea de contacto

de |a varilla a tierra.

12




[DDE1] El proceso de realzar el materlal conduetor del relleno se efechia
disparsando loa materiales conductores compatibles con el slstema modificado de
spuma de wmetano. Preferiblemente, estos maberiales son conductores por
neturaleza. Se ha comprobado que los materisles conduchiras revelados aqui
permilen viee skictricas continuas 8 tEvés de lae mairices de polimero
generalmente, y particulprmende & través de la espuma de uretano, dando astas
propiedades de matrices de polimero similares a los conductores cominmente
utiizados.

[o052] En la presente lnvencidn son eplicablas cualyuier nimero de
materiales conducteres. En un posible sisterna, TMAI se dispersa homogéneamente
0 s disuslve a travda de la matriz de polimero, produckende un polimars conductor.
TMAI tamblén pwede wtilizarse como un agente de mpurificacidn o scoplamiaanto.
También son posibles oiras ssles, particularmente agquellsa que tienen mitndes
ongdnicas y que poseen carga formal. Altemstivaments, una sal organkca o
inorgénica que imparte conduciividad a la metriz de polimeno asta dentro del campo
da aplicacién de la presante Inwenclén. Las molétulps neviras como algunas
molsculss ongamicas conjugadas fambién son Uldes. Preferiblemente sa pueden
utilizar particulas de cerbono, fibras de carbano o ambas. Preferiblenents se utiliza
un mezcla (sobre todo 1:1 por paso) de ThAI (u atro material conductor) y particulas
de carbono yio fibras de cerbong. Cuando sa utfizan particulas que no se disusiven
o gue &6 disuelven parclaimente y'o fibras como particules de carbono wo fibras, 12
conductividad impartida se optimiza ya que |es perticulas s& hacen mds pequefas.
ldealments, las pariculas de dimensiones en microescala funclonen major. Loe
metales o las aleaciones de metales también puaden ullllzarse. La dispersién amplin
del material conductor an toda [a mairiz del pollmero maximiza la conductividad. Por
elemplo, & puede ulilizar hierng, cobre, o limaduras de metales, altemativamente,
pueden utilizarse limaduras de acero. Eé posible utizar materisles que se vuelven

conductores en presencia de otro material o de ot esimula extarno.
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[Q053] Una amplia variedsd de pallmerocs son (tles como matriz de
polimere &n la presente Invencién. Estos pueden ser poliéteres, poliamidas,
pollolefinga, y ofros. Preferiblements, s& uliliza aspuma da poliuretano como matriz
de polimero. Aungue |os ajemplos sa centran en la espuma de pafwretano, debe
entenderse que cudlquler matiz adecusda de polimero cargeda con malerial
conductor ea (itll en |a presente invencion.

foDE4] Aunque un mimsm ¢ pollmaras y composiciones de polimeno
diferendes san aceptables para |a invencidn, |8 composlcian de polimero que se
prafiera en |a pressnte invencidn es una composicidn de espume de polluretans, hay
méatndos correntas conocldos en |a téeniea para la produccion de composiciones de
espuma de poliuretanp. La sspuma da poliunetanc puadae producirss eaccionandg un
poliisocianato con un grupe que comenga hidrégeno active como un poliol. Un
poligacianste, como OCN-R-NCO (que conlene ol radical ongénico -R-) reacciona
can una molkicula de alcohol organico como |a representada por la fémmula general
R-{OH),, donde n &s por kv manos uno, un material esino liquido y de bajo peac
molacular que cantiene un radical orgénico de cadena lerga -R- {cadene de radical
de pnléster.- por ejemplo) y que tiene grupos qua contienen atomos activos de
hidrgeno como los grupos OM. El alcohol orgénico puede zar un akohol simpl o
poliol. El palisecianato presia dos funciones: primern comp reactivadar de nesina
para unir dos o més moléculas de resing [OH-R-OH) para formaer yna moléoula més
grande de regina sblide; y sagundo, para reaccionar con el polilsocianate para fornar
CO; gaseoso que sirve camo &l agente de soplado que produce la formacidn de
espuma. Ejemplos ilustrativos del polisocianate Incluyen el dilsocianato difenlimetl
polimércos, y oboa. Un elemplo llustratho del poliol e 4.4'-difenimetanc
daeocianatn. Otros compuestos especificos pueden utiizarse sn cada caso.

[on5S) El material conductor puede Imroducirse en cualquier forma
dentro de la matriz final de polimerc. Idealmente, el material conductor disparso se
intraducs coma una solucion o mezcls homogénea con uno o mas de las neacives
individuskes que forman el polimero [n situ &n | lugar de refuerzo. Preferiblemente,
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el caep de sspumas de poliuretanc, = malerial conductor disperso se Introduce
como una soluckn homogénea o una mezcla del 4,4°-difenfimetanc disocianato.
Tamblén puede infrpducirae como wna soluciéin @ mezcla homogénea de
oualesquiera de los oiros componenies reactivos. Altemativamente, el maeterial
conduchyr puede agregarse al polimend completamente preparade sn algin punto
antes de |a introduccidn del polimer en el lugar de refuarzo.

[005E] Loz pasoe de dispersiin d&l maleria oenductor en toda la
composicion del pollmero v la aplicacién de la composicion det polimeny al poste o
gimilar puede reallzarse simultinea o $scuencialmente. Prefariblemente, el pasc de
dispersidn se realiza antes del paso de aplicacion, pam altermnativamente, el paso de
gplicacion puads reallzarae anles del pasc de dispersign o loa dos pasos s& pueden
realizar simutthneamente.

[0051] Loe agantes de impurifioacin y acoplamiento se pueden utifizar
en [a presente invenciin pars maodificar yo majorar su funclonamiento. Los sjemplos
no limitantes de estes Incluyen yoduro de tetramatiamonio, éteras crown ¥ ligandes.
Un sjemplo no limitante de un éter crown ea 18-crown-8.

10058] El matarial conductor puede ser de cualquiar naturaleza vy las
dimensiocnes fisicas puaden variar siempra que [a matriz del polimero se vusiva
conductora, Preferiblemente, ol metarial conductar 8s un matesial de pariiculas finas,
Las particulas son preferiblamante de dimensiones de microsscala. Sin embargo, sa
pueden ulilizar materiales de dimensiones més grandes, La fibre de carbono hasta
de 0.25 puigadas de largo establecon vias elécirices a través de lae particulas de
cabono que $8 ecumulan aededor de Ia pared de la célula ¥ 58 unen & les
pariculas de carbono para establecer e via elécirica. Cualesquiera de lae
dimansiangs son adecuades alempre que la adicion forme una merrda homogénea
ampliamante dispersa. El dnico requisico es que le adkadn de los matersles
conductores aporle a la malriz de pollmero una conductividad mayor que la de un

polimero simpia o mayor que |a tlerra.
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[0059] El material conductor debe estar presente en una cantidad de
aproximadamente 0.1% a aproximadamente 20% del peso total de la composicion
final del relleno. Preferiblemente, debe estar presente en un intervalo de alrededor de
0.1% a alrededor de 10%. Mds preferiblemente, debe estar prasente en un intervalo
de alrededor de 0.1% a alrededor de 7.5%. Las fibras de carbono estin en la
cantidad de 0.1 a 1%, preferibleamente 0.8%.

[0080] En el caso general de espumas de poliuretano, la compasicion se
forma in situ por la combinacién de un poliisocianato, un components de alcohol
orgéinico, un componente asfiiltico, y un companente liquido no miscible en agua en
una cantidad efectiva pera permitir la formacidn de una pelicula de suficiente
resistencia para sostener el poste en presencia de agua, un catalizador, un
retardante de llama, y un surfactante no iénico. Preferiblemente, la compaosicién tiene
una densidad de aproximadamenie 4 a 17 libras por pie cibico y compresién por lo
menos aproximadamente 30 PSI. A manera de ejemplo no limitante, el poliisocianato
puede ser 4,4'-difeniimetano diisoclanato, y el componente de alcohol organico
puede ser amina fendlica o poliéter poliol. El componente fiquido no miscible en agua
puede ser cualquier solvente aromatico o alguna mezcia de solvente aromatico como
tolueno, varios xilencs o mezclas de los mismos. Preferiblemente, se utiliza una
mezcla de xilenos, aungue pueden utilizarse otros solventes arométicos. Un ejemplo
comercialmente existente de este componente es BExxonMobl SC150. El
componente asfaltico puede ser un asfalto comerciaimente existente como Chevron
Phillips H.P.O. 830 o ExxonMobil S2.Estos materiales comerciales son solamente
ejlemplos llustrativos y no son limitantes. Ejemplos no limitantes del catalizador
incluyen aminofenol, estafio dibutilico; y el surfactante no iénico puede ser, entre
otros, glicolcopolimero de silicio. Los matariales de impurificacién pueden ser crown
éteres como 18-crown-8, y TMAL.

[00681] Es preferibla incluir un componente retardante de llama en la
composicién del relleno descrito aqui. El retardante de llama ayuda a aumentar el
punto general de inflamacién de material para incendio y seguridad. También ayuda
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a la capacidad de flujo del material. Una lista ilustrativa pero no exhaustiva de
retardantes de lama incluyen TCPP (tris {1-cloro-2-propil) fosfato), TDCPP (tris (1,3-
dicloro-2-propil) fosfato); y TCEP (iris (2-cloroetilo) fosfato). Algunos ejemplos
comerciales ilustrativos y no exhaustivos incluyen Celitech TCEP Retardante de
Liama, y Fyrol CEF.

[0062] El siguiente ejemplo especifico ilustra la modificacién de un
material conocido de relleno con carbono conductor para dar un material de relleno
de polimero conductor (til en la presente invencion.

[00683] Las composiciones espumables utilizadas en la presente
invencidn pueden variar ampliamente con los requisitos mencionados antes. La
sigulente es representativa de formulaciones en las cuales todas las partes son por
peso. Obsérvese que el ejemplo contiene referencias a componentes comerciales
especificos, pero cualquier equivalente de estos componentes puede ser sustituido.

Componente Rango | Preferido
4 4'-difenitmetano diisoclanato 30-50% | 39.8%
Hidrocarburo de petrélea Chevron Phillips H.P.O. 5-30% 11.8%
830

Amina fendlica o poliéterpoliol o combinacién de 20-35% 25%
ambos

Solvente aromético ExxonMobil SC150 4-15% 12.6%
Glicolcopolimero de silicona 0-2% 1.3%
Fibra de Carbono (por lo menos 0.25 pulg de largo) 0.1-1% 0.6%
Agua 0% 0.20%
Catalizador aminofendlico 0-1% 0.33%
Retardante de Liama 0-2% 1.5%
1:1 Mezcla de Negro de Carbono y TMAI 1-20% 7.3%

[0064]) El método de la presente invencién también puede mejorar la
fijacién en tierra de postes ya en el sitio. Este método de refijacidn de un poste se
redliza creando mas drea superﬁdal en un sistema eléctrico existente excavando una
zanja retirada de los postes que ya estén en el sitio. La zanja debe excavarse a una

profundidad en que sea constante el contenido del suelo. E! ancho de la zanja puede
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ser amplio © angoato, lo que sea praclin;: para excsvar dapendiendo del método
uvtiliizado de excavacion. El material de reflana da ka presente invencidn o vierte o se
inetrla en al fondo da la zanja junls can el alambne da cobre que 38 encapsula an el
meteral de ralleno y 42 conecta al poste en tierrs ¥ sl neutro del alstema.

[0D635] Otro meétodo de fljacion tiera de poales, en postes
anteriormente an ol sitic serla excavar un Area alradadar deél poste, eimiar a [a forma
an que ol personal da inspaccidn dal poste hace para inapeccionar un poste. Mds
bien que volvar a colocar al csuelny removido, €l material de rellenc de la presente
invenclén se inetalarfa alrededor del drea excavade y darla fijackn en tiemra
adicional.

[00GE] El materiaf de rellenc y los métodos deserifoa aqul tambidn se
pusden utlizar junto con emparrifedos o rejilae en teme en la svbestacién. Despues
de que s& completa Ia excavacién pars el empaniiadoirajilta y se ha instalado el
smparrillado en sf suelo, se colocan 3™-6" de matarial de relieno sobre el alembre de
oubre da conexidn para aumentar &l Area da conexldn dal emparrillado &n kierra £on
el suelo,

[CO&T) A 1o largo de la mlsma linea, las subsstacknes temporates, &
deocr, Ioa trangformadores d& comiante en ruedas, pueden filarse mejor en tiera
reaizzndo numerssos orificios alradedor ded transformador. Los slambres de cobre
de temafioc adecusdp s& conectan entra los transformadores temporales y 108 huecos
tandrian matesial de rellano colocados sobre el alambre de cobra que estd &n al
hueco, mejorando aal ol alambre da cobre a ta conexion en tlera.

[0D&8] Se debe prestar también atencidn en Areas de sita resistividad
del suela cuandoe se Instala cable subterrdneo con cable en farra enrollade alradedor
dal cabls. (un tipo de formo del oable). Es beneficloso aplicar material de rellenc sabra
&l conducior & Intarvales bien espaciados que aumentardn ia fijaciin en tierra y
tamhbl&n pesmitirdn gue ol cable disipe el calor. Este splicacion tamblén mejora la

digipacian de calor.
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[o0Es] La presente kwvenckin tamblén es aplceble psra refijar yio
colocar en lierra olras esiructuras. En particular, los edificios que wan desd
rascacislos slevados, adificios de nivel madio, casas de unp o dos pisos, ek,
puaden obtener aumento del $oporte de los cimientos yio fijackin en tlerra elécirica
meadiante & uao de la presenta Invencidn,

[0oro] E! matesial de relleno de la presente invencion se bisn adacusado
para equipoe elécirica can matorese monofisicos. En asta forma, el material de elano
pusde funcionar mejor que wuna varlla en tlewwa. B aumento del drea permiting
faclimente que |a cargR desbalenceeada (reactiva) s& conecte con & transformador de
distribucitn yin la subestaciin de energia a tlera da modo gqua la carga sa puada
equilibrar mediante |a eonexion da |a subastacidn (Y- A).

[0071] Aungus la presente invencidn y sus ventajaz han sido descrites
on detalle, 50 debe enender que se pusden hacer varios camblos, sustituclones o
alteracionas ain apartarge del espiitu y del alcance de s invencion como se define
por las reivindicaciones que se anaxan. Ademas, sl alcancs de |a presante aplicacion
ho s& propone que 5a limite a las incorporaciones pariiculares del proceso, maguina,
febricacidn, composicldn de materla, mélodes, medica y pesoa descriloe en la
especticacidn. Une de lae Ecnicas ordinaries en el arta se apreciardn fAciiments de

fa revelacion de |a presente imsencion, proceeos, maquinas, fabricacidn,

composicionss da maberia, medios, métodos, o pasos, actualments existentes o que’

s desarrollen mas tarde que dessmpenan Sustancialments la misma funcion o
logren sustanciaimente el miamo resultado que ks correspondientes incarporaciones
deseritas aqul qua se pueden wuliizar de acuerdo con la presente invencidn, De
acuerdo con lo anterior, las reivindicaciones que $e anexan se proponen inchuir
dentro da su alcance y proceaos, maquines, fabdcaclén, composicianes de materia,

medios, métodos, o pasos.
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REIVINDICACIONES

Qué se reivindica:
1. Un método de fijacion o refijacién de postes, una estructura o similar en tierra con
una composicion de polimero que comprende la formaclén denominada composicién
de polimero, dispersidn de un material conductor en toda la compaesicion polimérica,
y la aplicacién de la composicién de polimero al poste o similar.
2. El método de la relvindicacién 1 en donde el paso de formacién comprende la
formacién de una composicién de poliuretano en espuma y el paso de aplicacién
comprende la aplicacidn de la composicién de paliuretano en espuma.
3. El método de la reivindicacion 2 también comprende la formacién de Ila
composicién de poliuretanc en espuma en el sitio.
4. E| métado de la reivindicacién 2 en donde el paso de formacion de la composicidn
de poliuretano en espuma in situ comprende la combinacién de poliisocianato, un
componente de alcohol orgéinico, un componente asféltico, un componente liquido no
miscible en agua y una cantidad efectiva para permitir ia formacién de una espuma
de suficiente resistencia para sostener el poste en presencia de agua, un catalizador,
un surfactante no iénico, un retardante de llama y un material conductor.
5. El método de la reivindicacion 4 en donde Ia composicion tiene una densidad de
aproximadamente 4-17 libras por ple cubico, y una compresidn de por lo menas 30
PSI.
6. E! método de la reivindicacisn 4 en donde dicho paso de formacién de la
composicién de poliuretano en espuma también comprende la combinacién de
glrededor de 30-50% 4, 4'-difeniimetano dilsocianato; alrededor de 0.01-30% de un
componente asfaltico; alrededor de 15-35% de amina fendlica o poliéter poliol ©
combinacidn de ambos: alrededor de 4-15% de un componente no miscible en ague;
hasta alrededor de 2% de glicolcopolimera de silicona; menos de 1% de agua; hasta
alrededor de 1% catalizador seleccionado del grupo que consta de catalizador a base

de amina, catalizador a base de estafio, y una mezcla de catalizedor a base de
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amina y catalizador g bate de  stafio; haeta alrededor de 2% retardante de llame v
alrededor de 1-20% de material conductor,

7. El método de la reivindicacian € en donde el 4, 4'-dieniimetano dilsccianato as
alredador de 38.8%, e componente asfilico e plrededor de 11.8%, |8 amina
fendlice o polidter poliol o combinacién de ambos e3 elrededor da 25%, al
componenta no miscible en agua 89 alrededor de 12.8%, o glicolcopolimers de
silicona glrededor da 1.3%, ol agua es alrededor de 0.20%, el catallzador es
alrededor de 0.335%, alredador de 1.8% ratardante de §ama y el material conduclor
alrededior de 7.3%.

8. B método de la mivindicacion 1 del mendonadp pasa de disparsidn del material
eonductor eomprende la dispersién de particules de carbono, o disparsitn de fbras
ge carbana o disparsién da ambas particulas.

. El n'ﬁtndn de la rewindicaritn 8 en donde Ia fibras de carbono estén presenies en
0.1-20% (whw) de |8 campoalcidn tntal.

10. El mitodo de Iz reivindieacidn 8 en dende el paso de disparsion da matarial
conductor también comprende dispersitn de agente de Impurificacion
acoplamiento.

11. El método ce la relvindicackin 19 an donde los agentea de impurificacidén ¥
acoplamierto compranden uno o mds de '.rudu!'n de tetrametilamonio, crown Ateres y
ligandos.

12. El métode de |ls meivindieacitn 1 an donde el paso de dispersion de material
sonductor comprende dispersion da mats| o alsacion de metales.

13. El método de ba reivindicacidn 1 que tamblén comprende la adicidn de un material
de impurificacidn e ke composicidn de polimero.

14. El método de b relvindicacion 13 en donde o material de impurificacidn
comprende un matesizl seleccionado del grupo que consta de un crown &ter y TAL

15, E| métndo de |12 relvindicacion 14 en donde el rown éter as 18-crown-8.
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16. E! método de la reivindicaolén 1 n donde la refijacidn comprende la excavaoidh
de un drea alededor da un posie y la colocaclén de nuevo del material excavado con
la compoaleldn palimériea.
17. Una composiclon comprende una composkelon polimérica que tiene un material
conductor dispares an toda ella.
18. La composiciin de la reivindicacion 17 en donde la compagicitn pollmerea es
une composicion de polluretanc sn sspuma y dicho meterial conductor es particulas
de carbono o flbras de carbono o embos.
19, La compoeiddn de la reivindicacion 17 en donds o matarial conductor as metal o
aleacidn de metal.
20. La compoalcidn de la reivindicaclén 18 en donde la composicion de poliuretana
an sspuma es producida por el proceso que comprende.
combinaciSn de polisoslanalo, un compenente de alcohol orgénico, un
components asfaltico, un components liquide no miscible en 2gu2 en una
cantided efectiva para permitir fa formacidn de una espuma de suficients
consisbéncia pana soatener el poste en presencla de agua, un catalizador, un
surfactant® no iGnica, ¥ un retardanta de llama, y
dispersién de un matesial ¢onducter &n uno a0 mas de los cCoMponantes
salecolonados del grupe que consta de;
polisocianato,
componeme de alcohol orgédnico,
componente esfiltico,
componenls [iquida no miscible en &gua,
catalizador,
retardanta de llama, y
surfactarts no ibnieo,
21. La composicion de la relvindicacién 20 que también tiene une densided de

aproximadamente 4-17 lbrag por pia clbico y une compresion de al menos 30 P51,
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22. La composicldn de la relvindicacksn 20 en donde la compoalcidn de poliuretans
en espuma &8 poducida por el probeso qua comprende disparsidn de un matarial
eonductor en 4, 4'-difenilmetanc diisocianatn.
2. La composicion de |B relwindicacian 20 también compren los agentes de
Impurificacian y acoplamiento.
24. La composician de |8 reivindicaclén 23 en donde los agentes de impurlficacian y
acoplamiento comprenden uno o més de yoduro de tetrametfamaonio, crown Ateras v
Igandos.
23, La compasicion de la reivindicacion 20 en donde
al paso de comblinaciin comprende la combinaciin de akededor de 30-509% 4,
4'-gdifeniimatanc disoclanate, alrededor de 0.04-30% de un componente
asfdlico, alredador de 15-3%% de amina fandlice o polieder polid o
combinacidn de ambos, sliradedor de 4-15% de un componante no miscible an
agua, hasta aproximadamente 2% glicolcopolimero de sllieona, hasky 2%
relardante de llama, menos de 1% de agua, v hasta alredador de 1%
catalizador seleccionade del jrupo que consta da catakrador & bese de aming,
patakzador & base de estalo, ¥ una mezofa de eatalizador a hase de amina ¥
tatalizador  base de estaio; ¥
¢l paso de disparsidn comprende a digpersion de una cantidad da materil
conductor en uno o mas de o8 compénentes seleccionados del gripo que
consta de:
apraximadamends 30-30% 4, 4'-difenlimatano disocianato,
alrededor de 0.01-30% de un componanta asfalico,
dlrededor da 16-35% da amina fendlice © poligter polid o eombinacidn
dm ambos,
alrededot dea 4-15% de un components no miscibla an agua,
hasta alrededor de 2% glicolcopalimeno da silicona,
hasta aproxdmadamenta 2% retardante de lama,
m nos de 1% de agua; v,
23
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a = b

hasta alrededor de 1% catalizador seleccionado del grupo que consta
de catalizador a base de amina, catalizador a base de estafio, y una
mezcla de catalizador a base de amina y cataizador a base de estafio,
de modo que la composicién final consta de aproximadamente 0.1% a
aproxmadamente 20% del material conductor.
26. La composicidon de la reivindicacién 25 en donde la composicidn de poliuretano
en espuma es producida por el proceso que comprende dispersién de un material
conductor en 30-50% de 4, 4’-difeniimetano dilsocianato.
27. La composicién de la reivindicacién 25 también comprende los agentes de
impurificacién y acoplamiento.
28. La composicion de la reivindicacibn 27 en donde dichos agentes de
impurificacién y acoplamiento comprenden uno o més yoduros de tetrametilamonio,
crown éteres, y ligandos.
20. La composicibn de la reivindicacion 256 en donde el material conductor
comprende fibras de carbono o particulas de carbono 0 ambas.
30. La composicion de la reivindicacibn 18 en donde el material conductor
comprende yoduro de tetrameti#iamonio.
31. La composicidn de la reivindicacion 18 en donde el material conductor
comprende una mezcia de particulas de carbono y yoduro de tetrametilamonio.
32. La composicion de la relvindicacion 18 en donde el material conductor
comprende un metal o una aleacién de metal.
33. Un método de esteras ylo rejillas de fijacion en tierra y de fijacidn de la
subestacidn que comprende la excavacidn de un area para la esterilla y/o rejilla en
tierra y la colocacion 3-6 pulgadas de la composicidn de la reivindicacidn 18 sobre &l
alambre de cobre de conexion.
34. Un método de subestaciones temporales en tiera que comprende orificios
alrededor de la subeatacion, y la aplicacién de la composicion de la reivindicacién 18
sobre las conexiones de conduccién entre los orificlos.
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35. Un metodo de refijacidn yio conexdin a tierra de un edifido qu comprende la
aplicacidn de una composicidn de lz eivindicecidn 18 en o cerca del cimlento del

adificio,
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RESUMEN
Se describe una composicion de relleno de polimero conductor y el método de

uso para fijar o refijar postes. El material de relleno es efectivo para refuerzo

simultdneo y conexion a tierra eléctricamente del poste.
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9. Rl métudo de la reivindicacién 8 ¢n donde las fibras de carbono estdn presentes cn 0.1-20%4 (w/w) de
la compusicién total.

10. 15! método dc la refvindicacion 8 cn donde el paso de disporsién de materiul conductor también
comprende dispersion de agente de impurificacidn y acoplamicnto.

11. El método de la reivindicacion 10 cn donda los agentes dv impurificacién y acoplamiento compremden
un o més de yoduro de 1etrametilamonio, crown éteres y ligandos.

12. El método de 1a reivindication | cn donde el paso de dispersién de material conductor comprende
dispersion dc mctal o aleacién de metales.

13. El método de 1a reivindicacion | que también comprende la adicién de un material de impurificacién
a la composicidn de polimero.

14. Bl mélode do la reivindicacion 13 cn donde el material de impurificacién comprende un material
seleccionado del grupo que consta de un crown éter y TMAI

15. 5l métwodo de la reivindicncién 14 en donde ¢l crown éter ¢3 18-crown-6.

16. El méiodo de ha reivindicacién | en donde la refijacién comprende ta excavacion de un drea alrededor
de un postc y la colocacion de nuevo del material excavade con la composicién polimérica.

17. Una composicién comprende una composicion polimérica que licne un material conductor disperso
¢en luda clla.

18. La composicion de la reivindicacién 17 cn dondc la compasicién polimeérica cs una composicién de
poliuretano cn cspuma y dicho material conductor cs particulas de carbono o [ibras de carhono 0 ambus.
19, La compasicién de la reivindicacién 17 cn donde el material conducior cs mctal o aleacién de metal.
20. La composicién da la reivindicacion 19 cn donde la compasicion de poliuretano en espuma cs
producida por el procesn que comprende:

combinacién de poliisocianato, un componenic de alcohol orgdnico, un componente asfiltico, un
componcnte liquido no miscible en agua cn una cantidad cfcctiva para permitir Ja formacién dc una espuma
de sulicicntc consistencia para sostener el poste en pruscncia de agua, un catalizador. un surfactante no
iénico, y un retardante da llama, ¥

dispersion do un matcrial conductor en ino 0 més de los componcentes scleccionados del grupo que consta
de:

poliisociansto,

eomponentc de alcoho] orgénico,

componente as(@licv,

componenie liyuido no miscible en agua,

catalizador,

retardante de llama, y

surfactante no i6mico,

21. .a composicion de Ia reivindicacién 20 que también tiene una densidud Je aproximadamente 4-17
libras por pie cibico y una compresién de al menos 30 PSI.

22. 1.a camposicidn de la reivindicacién 20 cn donde la compasicidn de poliurclano cn cspuma es
producida por el proceso que comprende dispersion de un material conductor en 4. 4’-dilcnilmctano
diisocianato.

23. Lacomposicién de |a reivindicacién 20 también compren los agentes de impurificacién y acoplamicato.
24. La composicidn de la reivindicacién 23 cn dondc los agentes de impurificacién y acoplumiento
comprenden uno o més de yoduro de tetrametilamoniv, crown éieres y ligandos.

25. La composicién de la reivindicacion 20 ¢n domic

ol paso dc combinacién comprende la combinecién de alredcdor de 30-50% 4, 4’-difenilmetanv
diisociunaty, alrededor de 0.01-30% de un componente asfiltico, ulrededor de 15-35% de amina fendlica
o poliéter polio) o combinacidn de ambas, alrededor de 4-15% de un componcnte no miscible en agua, has-
ta aproximadumentc 2% glicolcopolimero de silicona, hasia 2% retardantc dc llama, menos de | % deagua,
y hasta alrededor de 1% catalizador scleccionado del grupo que consta de catalizudor a basc de amina, cata-
lizador a bage de esiafiv, y una mezola de catalizador a base de amina y catalizdor & basc de cstafio; y
el paso de dispersién comprende la dispersion de una cantidad de material conducior en una o més de los
componentes seleccianados del grupo que consta de:

aproximadamente 30-50% 4, 4’-difenilmetano diigociunato,

uirededor de 0.01-30% de un componente asfaltico,
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alrededor de 15-35% de umina fendlicy o poliéter poliol o combinacion dc ambos,

alrededor de 4-15% de un compunente no miscible cn ugus,

husty alrededor de 2% glicolcupolimero de silicons,

hastu sproximadamente 2% retardante de Uuma,

menos de 1% de agua; v,

hasty alrededor de 1% catalizador scleccivnudo del grupo que consta de catalizador a base de amina,
catalizador & buse de estufio, y una mezcly de cutulizador a basc de amina y catalizador a base de estafio,
de modo que In composicidn final consta dé aproximadamente 0.1%u gproximadamenic 209 del material
conduclor,

26. La composicion de Ia reivindicacin 25 en donde la composicién de poliurciano cn cspuma cs
producida por el proceso que comprende dispersion de un material conductor en 30-50% de 4, 4'-
difcnilmetano diisocianslo.

27. La compusicion de la reivindicacion 25 tamhién comprende los agentes de impurificacidn y
acoplamiento. .

28. La composicion Je la reivindicacion 27 en donde dichos agentes de impurificacion y acoplamiento
comprenden uno o mis yoduros de (etrumetilamanio, crawn éleres, v ligandos.

29. La composicidn de Ia reivindicacion 23 en donde el material conductor comprende fihras de carbono
o particulas dc carbono o umbas.

30. La composicion de lu reivindicacion 18 en donde el material conductor comprende yoduro de
tetrametilamonio.

31. La composicion de I reivindicacion 18 en donde el material conductor comprende una mezcla de
particulas dc carbono y yoduro de tetrametilamonio.

32. La composicién d¢ le reivindicacién 18 en donde cl material conducior comprende un metal 0 una
aleacién dc metal.

33, Un método de esteras y/o rejillas de fijacion en ticrm y de fijacién de 1a subestacidn que comprende
lacxcavucion de un dren para la esterilla y/o rcjilla cn tierru v Ia colocacién 3-6 pulgadas de Ia composicién
de I reivindicacion 18 sobre el alambre de cobre de conexidn.

14. Un método de subestacioncs temporales en licrra que comprende orificios alrededor de Ja subestacién.
y la aplicacién de la composicién de lu reivindicacitn 18 sobre las conexioncs de conduccién enirs 108
orificios.

35. Un méwodo de refijacién y/o concxidn a ticrra de un edificio que comprende la aplicacion dc una
composicion Je la reivindicacién 18 en o corea del cimiento del edificio.
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Como resultado del examen de forma, realizado con fundamento en el articulo
18 de la Decision 488 de la Comisién de la Comunidad Andina, articulo 27 del
Tratado de Cooperacién en Materia de Patentes (PCT), regla 61 bis del
Reglamento y Circular Unica de la Superintendencia de Industria y Comercio,
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O La salicitud no contiene la copia del documento en que consta la cesion del
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cuando ésta fuere persona juridica.
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reporte de examen preliminar intemacional (Art. 36.2.b) del tratado PCT).

En cumplimiento de lo dispuesto por el articulo 39 de la Decision 488, se le
requiere para que dentro del término de dos meses siguientes a la fecha de
notificacion del presents oficio, complete los requisitos anteriormente
enunciados. En caso de no dar cumplimiento al presente requerimiento, la
solicitud se considerard abandonada y perdera su prelacion.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, Iteral
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