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EXPLOSIVE FORMULATION

CRQSS REFERENCES TO RELATED APPLICATIONS: U.S. Provisional Application
for Patent No. 60/599,853, filed August 8, 2004, with title “Explosive Formulation” which

is hereby incorporated by reference. Applicant claims priority pursuant to 35 U.S.C.
Par. 119(s)(l).

Statement as to rights to inveniions made under Federally sponsored research
and development: Not Applicable

BACKGROUND OF THE INVENTION
1.. Field of the Invention. :

The preséni invenfion relaies generally 1o the field of explosive composilions.
ond“met‘hbds of making and using same. More paricularly, the present

invention is a multi- component explosive formulation which finds versafile use in
4 blasting operations such as, but not limited-to, mining operations and the like.
Even more parficularly, though not exclusiQer, ’rh'e present invention relates {o
the manufacture and use of modified forms of Ammonium Nitrate Fuel Oll
(ANFO) explosives which have been modified with the incorporation of a solid
fuel material.

2. Brief Desciiption of Prdor Art.
Blasting operations in quamy mining and open pit mining conventionally use

ANFO a3 the explosive. ANFO is an appropriate mixture of ammonium nifrate

"and fuel oil. While ANFO remains a popular explosive in the industry, it has
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~ inefficiencies, and Is relalively expensive due to continuglly rising costs of its
components, ’

Thus, there remains a need in the art for other explosive formulations which are
safer fo use and less costly than the present explosive compositions. As will be
seen from the subsequent description, ihe preferred embodiments of the
presenf invention overcome shortcomings of the prior art. -

SUMMARY OF THE INVENTION |

The present inveniion provides a multi-component explosive formulation that is
ANFO explosives which has been modified with the incorporation of a solid fuel
material. The ppesen1 formulation is chcrqc‘lerized by lower velocity of
detonation, provides resulis as g'ood as or belter than conventional éxplosives

and is less expensive than presently available explosive composifions.

Specifically, the present invention comprises an admixture of ammonium nitraie
and less 'thon 4% by weight (decreased from ihe conventional 6% by weighi) of
fuel oil. The carbon molecules in the fuéi oil that are chemically necessary for
an oplimum blast are replaced in the curent formulation wilth a solid fuel
moterial characterized as (1) having a concentrafion of liptinite that is higher
than normal coals, and (2) having a concentration of pseudovitriniie that is

significanily lower than normal coals.
BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be lltusirated on the basis of the following description
of a preferred embodiment thereof.
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DESCRIPTION OF THE PREFERRED EMBODIMENT

In accordance with the present invention, an explosive formulation is disclosed.
The present invention relates generally to a mulii- component explosive
formulation which finds versaiile use in blasting operations such as, bui not
limited 1o, mining operations and the like. However, as will be understood the
formuiation can be applied o other biositng operations. Specifically, il will be
noted that the present invention relates fo the applicaiion of modified forms of
Ammonlum l\nroie Fuel Qil {ANFO) explosives which hove been modlfled by the

s -~mcorporahon of a solid funl material. 1n the broddest context, ihe explosrve

- composition of the present invention consists of componenis configured and
carrelated with respect to each other so as to attain the desired objective.

The present invention provides an explosive formulation consisting of at least ‘
three components: a dry granular solid component which is an oxidizer, a liquid

ngh-boiling point fuel oil or diesel or the like, and a solid fuel material,

Each component of the composition of the invention is individually not an
-explosive. As such, each component can be handled, shipped and sfored as
sither oxidizers or flarnmable materials. Such classificaiions are more easily and
less expensively shipped than explosives, However, as will be understood, these
components, when mixed, form an explosive formulalion which finds versctile
use in blasting operaiions such as, but not limited to, mining operafions and the
like.

The first component of the compasifion of this invenfion is a dry component,
which is an oxidizing compound. The preferred oxidizer is ammonium nitratfe

* that is manufactured and defivered as a coated spherold or prill that is in @
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typical diameter of about .09 inches. The first component can be readily
selected from among oxidizers convehfionally used in the manufacture of

explosive compositions o achieve desired properties.

The second component of the composition is a high-boiling point liquid

component. inthe preferred embodiment, ihe second component is a liguid
fuel.

Convenhonol ANFO generaﬂy comiprises a mtxture of cmmomum nitrate and 6%
" by werghi of fue1 oit. The curent formulation comprises an odmlxiure of the first
dry component and less than 4% by weight of the liquid second component. As
will be discussed, the carbon molecules contained in the fuel oil that are
chemically necessary for an opfimum blast are replaced in the curent
formuiation with the compaesition's third component, a solid fuel material. As

used herein, all weights and percent by weight are based on total weight of the
formulation,

The second component can be readily selected from ameng high-boiling point
liquid components conventionally used in the manufacture of explosive

compositions to achieve desired properties.

The third component of the composition is a solid fuel material. The ihird
component's main maceral component (approximately 75%} is vilrinite and also
included are the liptinite macerals sporinite, cutinife and resinite. The inert
mocercﬂs fusinite and semifusinite are also present in the third _compdnenf. As
used herein, the ferm maceral means those organic units that compose coal
mass. As such, coalis composed of macerals which each have a-distinct sei of

physical and chemical properiies ihat conirol the behavior of coal.
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The third component is further characterized as follows: {1) the amount of
liptinite macerals, particularty cutinite, are higher than normal, and (2] almost no
pseudovitiinite (structured codlified wood) is present in the third component.
More paricular, the normal amount of lipfinite macerals in coal is between 5~
15% by weight of the coal. In conirast, the arnount of lipiinite macerals in the
third component is approximately 20%. The vilrinite group generally includes
two sub-groups namely matrix vitrinite, also known as desmovitrinite, and A
pseudovifiinite, also known as telovitrinite. The normal amount of vifrinite
mocercis in :cédl is similar fo -'fhé‘cmblunui of Vitriniile rﬁacércﬂs in the third

- component, approximately 75% by weight. However, of the total 75% by weight
of vitrinile macerals found in coal, the normal amount of sub-group
pseudovitrinite present is between 25-35%. in conirast, of the 1otal 75% by weight
of vitrinite macerals in the third component, ihere is little frace, heorzero,
amount of pseudovitrinite present.

Acceptable specimens of ihe third component are found in the Friendsville
Coal Seam at the base of the Mattoon Geological Formation and within the
Mcleansboro Group of the Missourian Series of the Pennsylvanian Geologic
Sysiem Vof sedimentary rock of Southeastern ltlinois. However, allernate solid fuel

materials having the characteristics as described above can be used.

The inherent chemical and physical properties of the 1hird component, as
desciibed and used wilh the first and second components, allows for blasting
velocities that mc:ivch or closely maich the natural resonant frequencies of those
‘maierials being blasted thereby utilizing only the energy required to fragment

and move the rock, and do so in a safer mare efficient manner.
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These'components of the present forﬁuiafion may be packaged in separate
containers converitionally employsd for the desired purpose. Mixing of the
components can be accomplished using mixing means known in the art, and
does not require mechanical agitaiion.” As such, a motor-driven. mixer is not
required. Therefore, mixing these dry and liquid components to produce the

explosive formulafion can be accomplished just prior fo the need for the
explosive composition.

As discussed, the preseni invenﬁo_n comprises an gdmixiure of the first
component {the dry component) dnd less than 4% by, weight of ihe liquid
second component. The approximate 4% by weight in the present forrmulation
represents a significant decrease in volume of the liquid component used when
compared with the convenﬁohc! 6% by weight use of brior art explosives. The
carbon molecules in the second componeni chemically necessary for an
opiimum biast are replaced in the current formulation with the third component.
Applicalion 61‘ a lesser velume of the liquid second component as described
reduces ihe COS.f of the present explosive formulation compared with presently
available explosive compasitions. Similarly, inclusion of the third component as
discussed depletes the required volume of the first component which further

reduces the cost of the present explosive formulation compared with prasently
available explosive compositions.

T‘né blend ratio of the third component to ANFO is a calculation based on the
estimated natural resonant frequency of the rock. shale or other material 1o be
blasted. The third component can be blended in ranges oi aboui 5% to 50% of

‘the totaf weight of the formulation. The formulation is loaded and delayed, ond
the shot is inifiated as the conventional ANFO method is known in the art.
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Examples of the invention will now be given.

There were three components in the blasting agents used in the test, ammanium
nitrate mixed with four percent fuel oil by weight {ANFO-4), raw third component
material and air washed third component maierial. As described, ANFO with
only four percent oil was used because the third component material provides
additional er! o the blasting agent mixture. The third component material
samples were minus 3/8 inchin size. The blends for each fest wers made using
a powder truck eqmpped with two separate product bins and augers. The _
auger-speed under-each bin c:ould bevaried to achieve the appropncﬁe blend.
During testing. the ANFO-4 was placed in one bin and the third component
material was placed in the second bin. Material from each bin was augered to
a series of common collecﬁon augers thai mix.the blasting agents as they were
transferred to the blast hole.

Al of the blast holes drilled for the testing were 2 7/8 inches in diameter. On
average the holes were 99 feet deep with 7 feet of backiill, 17 feet of stemming,
and a 75 feet powder column. The ANFO-4 and washed fhird cormponent
material test holes were posiioned in the first row along the highwall che-so
fhat if a misfire occhred thérewou\d. be a minimal amount of material fo re-
shoot and move with a conventional shot. The raw third component material
fest holes were mcorporcted m’ro a produd;on shot and were placed in the first
. cmd second rows of 'rhe shot The htghwall face burdens ranged from 22 o 24
feet ond allof The hoies were spaced 24 feet apart. Each blast hole was

mlhoted with o non—elecirlc defonator cmd 16 ounce cost primer. The surface

- .. deloy between holes ranged from 25,’{0 50 milliseconds with each blast having a

500 millisecor;d' down-hoie delay. _]‘hej’conﬁguroiion of all ihe blast holes in the

testis typical of fhe designs used in normal produciion shofs.



WO 21107/053143 PCT/IS2005/039617

Testing began with a 4-hole shot of 100% ANFO-4, followed by three 4-hole shots
with blends of 9.1% washed third component maierial ond 90.9% ANFO-4, 21.1%
washed fhird component material and 79.9% ANFQ-4, and 29.8% washed third
component material and 70.2% ANFO-4. The remaining blends namely 38.2%
washed third component maierial and 61.8% ANFO-4, 51% washed third
component material and 49% ANFC-4, 14.9% raw third component material and
85.1% ANFO-4, 27.4% raw third component maierial and 82.6% ANFO-4, 41.6%
raw th@rd_'cgmpon_ent material and 68.4% ANFO-4, 45.3% raw third component

- aterial and 54.7% ANFO4, and 55.7% raw third compénenf material and 44.3% -

ANFO-4 were tested with the 2-hole shots. Data collected from each shot was
used o produce a velocity frace, The velocity of defonation can be calculated
:by picking two paints on the frace or by regression analysis of the enfire frace. In
ihis test, regression analysis rather than poini-to-point data was used because it
i§ believed it more accurately represents the test results. Resulis from the ANFO-

- 4, and raw and washed third component material blends are represenied in the

table below,
Average Blend Detonation Velocities — RfW Regression Analysis
% Washed . | % Raw .
Test | Third | Third ~
No. | Comonet | Componet | cunswos | ote | Bot | Hle | THole | sverage
1 0.0% ' 100.0% | 12,960 | 12,086 | 13,006 | 12,283 12,584
2 9.1% 90.9% | 13,407 | 12,5231 11,959 | 12515 12,601
3 21.1% 78.9% | 12,962 | 12,598 | 11,503 | 12,471 12,384
4 29.8% 70.2% | 12,180 | 12,061 | 11,931 | 11,828 12,000
5 38.2% 61.8% | 11,425 10,725 11,075
5 51.0% 49.0% 0,088 1 9,264 9,176
6 v 14.9% 85.1% | 13,006 | 13,629 13,318
6 27.4% 72.6% | 12,041 | 12,818 12,430
6 41.6% 58.4% | 10,859 11,485 11,172
6 45.3% 54.7% | 8,285 10,974 9,630

\§
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ANFO-4 - The 100% ANFO-4 shat well and had an average velociiy of
defonation {VOD) of 12,584 fps. If waos slightly underfueled and orange smoke
was present af the end of the shot which is typical of thai condition. The
fragmeniation and movemen‘r of shot rock was simitar to production blasts using
ANFO with 6% fuel. The ANFO-4 test was conducted 1o establish a bench mark
velocity for subseguent shots. |

~ Washed Third Component Material Blends - All of the washed blends tested shot
well and had constant delonation velocifies; There were no misfires. There was
some whife smoke or steam present and excess fuel coniinued to burn for an
instant after the 51% blend was defonaied. In all of the tests, the fragmentation
and movement of shot rock was similar fo produdion blasts using ANFO with 6%
fuel oit although it appeared that there was a slight decrease in fragmentation
and movement as the percentage of third component material exceeded 40%.
As the percentage of third component material in the blend increased, the
detonation velocity decreased. This relationship is aimost linear. In general
terms, o 1% increase in third component material decreased the VOD by 82 feet
persecond. The highest average velocity recorded was 12,601 ips for the 9.1%
washed third componeni material and 78.9 ANFO-4 blend. The lowest was 9,176
fps for the 51% washed third component material and 49% ANFO-4 test.

" Raw Third Component-Material Blends - All of the raw third component material
blends tested shot well and had constant detonation velocity, There were no
misfires nér were there signs of incomplete combustion. The fragmentation and
movemeni of shot rock were similar fo the washed third component material

resulis. As the percentage of raw third component material was increased, ihe
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detonafion velocity decreased. On average, a 1% increase in third component
material decreased the VOD by 122 feet per second which was higher than the
washed third component matsrial blends. The highest average velocity
recorded was 13,318 fps for the 14.9% raw third compeneni material and 85.1%
ANFO-4 blend. The lowest was 8,361 fps for the 55.7% raw ihird component
material and 44.3% ANFO-4 jest.

Combined Results — The raw and washed third component material VOD test
results were Comparable Cn avercrge the row third component material VOD's
' were slightiy higher than fhe washed third componem‘ material’s. This may have
been due in-part fo the smaller size distribution of the raw third component
material. 23.3% of the raw third component material was minus 28 mesh in size
comparable 10 8.1% for ihe washed third component materiai. The smailer size
fractions are more readily consumed than larger third component material
particles making the detonation process more efficient.

Not only does the formulation lower blasting cosis, but application of the
formulaiion produced comparable i not better fragmentation, with o higher
effeclive casiing of the blasted material. This results in safer mine conditions due
to reduced fiyrock occuirences.

Although the descriplion above contains many specificities, these shpuld not be
construed as limiling the scope of the invention but as mersly providing
illusirations of some of the presently prefered embodiments of the invention. For
example, the present formulafion was described with pariicutar reference fo the
use of modified ANFO explosives in rock blasling, however it is 1o be noted that
the present invention is noi limiied to the production and use of this type of

explosive, but rather the scope of the present invention is more extensive so as to

10
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also include materials, modifications and uses other than those specifically
described.

Further, it will be obvious that embodiments described may be varied in many
ways. Such variations are not to be regarded as @ departure from the spirt and
scope of the invention, and alf such modifications as would be obvious to one

skilled in the art are infended to be included within the scope of ihe present
invention.

Thus the scope of the invention should be determined by the appended ciaims
and their legal equivalents, rather than by the examples given.

1
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Clains

| Claim:
1. An explosive formulafion COMpPrsing;

a dry granuiar solid component, .

a liguid high-boling paint compensni, and

a solid fuel material, wharein said solid fug] matenal s charactaerized in
that i cantains a vitinte macerar, Iiplinite maceral, and inert macerals fusiniie
and 5emufusrnii‘e} and wherain The amouont of liphinite macerals s higher than

: '.,nc:rmr:al ‘and wheresn almost no Pseudivitinite is present in said solid fuel
matetial,

2 The formulation as recited in Ciaim 1. wherein the dry granuiar solid
component is an oxidizer, . . -
3. The tormulation s recited in Claimn 2, wherein the oxidfizer s ammonium
nitrerte. '
4, The formuiation as recited in Claim 1, wherein the liquid com pc::ﬁent s
uqmd fuel oil.
5. The formulaiton os reciied in Clcnrn 4 wherein the armount of the liguid
camponent is 4 weight percant.
6. The fermulation as recited In Claim 1, whersin the amount of the vittnite
maceral in said sclid fuel material is abouf 75 welght perceni.
7. The formuiation as recited in Claim 1. wherein soid solid fuel material is
present in the amount of about 5 to about 50 waight percant,
8. An explasive formulation comprising: '

@ dry granuler solid oxidizer component, _

a liquid high-eiling point component, and

a solict fuel material, wherein said explosive formulation s charncterizad in
that the iquid compenent is nol more ihan 4% by weight and wherein said fusl

Iz
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mateicatis coal confaining vittnite dnd liptinite macerals.

7. Theformulafion os recited in Claim 8, wherein the oxiclizer is ammmoniurm
nitrate.

10, The formulation as recifed in Claim 9, wherein fhe iquid compenent is o
quuiﬁ fuel ail,

1. The formulation as recited in Cicirn 10, whersin fhe amount of vitrnite
mocerals in said solid fuel materioiis about 75 weight percent of the solld fusl
matenal, .

12 The forrulation as re:::‘red in Claim 17, wigrein saoid St‘.‘rfld fued maoterial Is

- present m th& amount of c:boui Sto cbmﬁ 50 weight pbrceni‘

13. Anaxplosive admixfure: comprsing d dry granular solid oxidizar
componen, a liquid fuel ol component, and o solid fuel ‘matericd, wherein said
explosive odmbdure is charactenizad in that the liquid fuel oil is nat more thon 4%
by weight of the admixiure and wherein soid solid fuel material is coal
containing vitrinite and fipfinite materials,

13
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FORMULACION EXPLOSIVA

REFERENCIAS CRUZADAS A SOLICITUDES RELACIONADAS:
Solicitud Provisional de los Estados Unidos de la Patente No. 60/599,653,
presentada el 9 de agosto de 2004, con el titulo "Formulacién Exp-losiva“
que se incorpora aqui por referencia. [l solicitante reivindica prioridad de

acuerdo con 35 U.S.C. Par. 119(e)(1).

Declaracién con respecto a dercchos sobre invenciones realizadas bajo
Investigacion & Desarrollo patrocinados con recursos federales: No

Aplicable
ANTECEDENTES DE LA INVENCION
1. Campo de la Invencion.
La presente invencion se reficre generalmente al campo de composiciones
explosivas y a métodos de prepararlas y emp.learlas. Mas particularmente,

~ la presente invencion es una formulacion explosiva multi-componente que

encuentra un uso versatil en operaciones de¢ voladura tales como, pero sin

limitacion, operaciones de mineria y similares. Adn mas particularmente, .

aunque no en forma exclusiva, la presente invencion se refierc a la
fabricacion y empleo de formas modificadas de explosivos de Nitrato de
Amonio y Petréleo Combustible (ANFO), que s¢ han modificado con la

incorporacion de un material combustible solido.

2. Breve Descripcion del Arte Previo.

Las operaciones de dinamitado en mineria de canteras y explotacion a cielo
abierto utilizan convencionalmente ANFO como explosivo. El ANFO es
unia mezcla apropiada de nitrato de amonio y petroleo combustible. Aungue

el ANFO sigue siendo un explosivo popular en la industria, prescnta

g
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ineficiencias y es relativamente costoso, debido a [os costos continuamente

crecienies de sus componenies,

En consecuencia, subsiste una necesidad en el arle de otras formulaciones
explosivas que sean mas seguras de usar y menos costosas que las actuales
composicienes explosivas. Como se observara de la siguiente descripeion,
las Incorporaciones preferidas de lu presente invencidn superan las

desventajas del arte previo.
SUMARIO DE LA INVENCION

La presente invencion pm.w:e una formulacion explosiva multi-compenente
conformada por explosivos ANFO y que se ha modificada con la
incorporacion de un material combustible solido. La presente formulacion
se caracteriza por una menor velocidad de detonacién, efrece resultados 1an
buenos o mejores que los explosivos convencionales vy es menos costosa

que las composiciones explosivas actualmente dispomibles.

Especificamente, la presente invencion contiene una mezcla de nitrato de
amonio y menos det 4% en peso (menos de 6% convencional en peso) de
petréleo combustible. Las moléculas de carbono en el petréleo combustible
que son quimicamente necesarias para una explosion optima se reemplazan
en la formulacion acmial con un material combustible sélido, caracterizado
por (1) tener una concentracion de liptinita que es mas alta que los carbones
normales, v por (2] tener una concentracion de seudovilrinita c:lue e85

significativamente menor que los carbones normales .
BREVE DESCRIPCION DE LOS DIBUJOS

La presente invencion se ilustrard basdndose en la siguiente descripcion de

una incorporacién preterida de la misma.

2
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DESCRIPCION DE LA INCORPORACION PREFERIDA

De acuerdo con la presente invencidon, se divulga una formulacion
explosiva. La presente invencion se reficre generalmente a una formulacion
explosiva multi-componente que. encuentra un empleo versatil en
operaciones de voladura tales como, pero no limitadas a, operaciones de
mincria y similares. No obstante, como se entendera, la formulacion puede
aplicarse a otras operaciones de voladura. Especificamente, sc observara
que la presente invencion se refiere a la aplicacion de formas modificadas
de explosivos de Nitrato de Amonio y Petréleo Combustible (ANFO), que
se han modificado por la incorporacién de un material combustible solido.
En el contexto mas amplio, la c,ompﬁsicién explosiva de la presentc
invencion consta de componentes configurados y correlacionados unos con

otros, con el fin de alcanzar el objetivo deseado.

La presente invencion provee una formulacion explosiva que consta por lo
menos de tres componentes: un componente sdlido granular seco que es un
oxidante, un petroleo combustible liquido con alto punto de ebullicion o

diesel, o similares, y un material combustible solido.

Individualmente, cada componente de la composicién de la invencién no es
un explosivo. En tal condicion, cada componcnte puede manipularse,
embarcarsc y almacenarse como oxidantes 0 como materiales inflamables.
Tales clasificaciones se embarcan mas facilmente y en forma menos costosa

que los explosivos. Sin embargo, como se entenderd, estos componentes,

cuando se mezclan, forman una formulacidn explosiva que encuentra un

uso versdtil en operaciones de voladura tales como, pero no limitadas a,

operaciones de mineria y similares.

El primer componente de la composicion de esta invencién es un
companente seca, que ¢s un compuesto oxidante. El oxidante preferido es

nitrato de amonio que se fabrica y despacha como un esferoide o granulo
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recubierto con un didmetro tipico de aproximadamente .09 pulgadas. El
primer componente pucde seleccionarse facilmente entre- oxidantes
cropleados  convencionalmente en la fabricacion de composiciones

explosivas para obtener las propiedades deseadas.

El segundo componente de la composicién es un componente-liquido con
allo punto de ebullicion. En la incorporacion preferida, el segundo

componente es un combustible liquido.

El ANFO convencional contiene generalmente una mezcla de nitrato de
amonio y 6% en peso de petrdleo combustible. La formulacién actual
comprende una mezcla del primer componente seco y menos de 4% en peso
del segundo componente liquido. Como se discutird, las moléculas de
carbono contenidas en el petrdleo combustible, que son quimicamente
necesarias para una voladura Optima, se reemplazan en la formulacion
actual con el tercer componente de la composicion, un material combustible
solido. Tal como se ecmplea cn esta solicitud, todos los pesos y porcentajes

en peso se basan en el peso total de la formulacion.

El segundo componente puede seleccionarse facilmente entre componentes
liquidos con alto punto de ebullicion, usados convencionalmente en la
fabricacion de composiciones explosivas, para obtener las propiedades

deseadas.

El tercer componente de la composicion es un material combustible sélido.
El componente maceral principal del tercer componente (aproximadamente
75%) es vitrinita, y también se incluyen los maccrales liptinita esporinita,
cutinita y resinita. [.os macerales inertes fusinita y semifusinita estan
igualmente presentes en el tercer componente. Tal como se emplea en esta
solicitud, el término maceral significa aquellas~ unidades organicas que
componen la masa del carbon. Como tal, el carbon se compone de

macerales, cada uno de los cuales tiene un conjunto distinto de propicdades

v
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fisicas y quimicas que controlan el comportamiento del carbén.,

El tercer componente se caracteriza ademds en la siguiente forma: (1) la
cantidad de macerales liptinita, particularmente cutinita, es mas alta que la
normal, y (2) casi no estd presente seudovitrinita (madera carbonizada
estructurada) en el tercer componente. Mas particular, la cantidad normal
de macerales liptinita en el carbdn cs entre S -15% en peso del carbdn. En
- contraste, la cantidad de macerales liptinita en el tcrcer componente es
aproximadamente 20%. El grupo vitrinita incluye generalmente dos
subgrupos, a saber, la vitrinita de matriz, también conocida como
desmovitrinita, y seudovitrinita, también conocida como telovitrinita. La
cantidad normal de macerales vitrinita en el carbon es sumilar a la cantidad
de macerales vitnnita en ¢l tercer componente, aproximadamente [5% en
peso. No obstante, del 15% total en peso de macerales vitrinita hallados en
cl carbon, la cantidad normal del subgrupo seudovitrinita presente es entre
25-35%. En contraste, del 75% total en peso de macerales vitrinita en el
tercer componcnte, hay presente poca cantidad de trazas, cercanas a 0, dc

seudovitrinita aqui.

Especimenes aceptables del tercer componente se encuentran en la Veta de
Carbon Friendsville en la base de la Formacion Geoldgica Mattoon y en el
Grupo Mcl.cansbore de la Serie Missouri del Sistema Geologico de
Pennsylvania de roca sedimentaria del Suroriente de lllinois. No obstante,
pueden utilizarse materiales combustibles solidos con las caracteristicas

descritas anteriormente.

Lés propiedades quimicas vy fisicas inherentes del tercer componente, como
se describen y usan con los componentes primero y segundo, permite
velocidades de voladura, correspondientes o que corresponden muy de
cerca a las frecuencias resonantes naturales de aquellos materiales que se
estan dinamitando, utilizando asi Gnicamente la encrgia requerida para

fragmentar y mover la roca, y hacerlo de una manera mds segura y

%)
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eficiente,

Estos componentes de la presente formulacion pueden empacarse en
recipientes separados, empleados convencionalmente para cl proposito
deseado. El mezclado de los componentes puede llevarse a cabo usando
medios de mezclado conocidos en el arte, y no requiere agitacién mecéanica.
Como tal, no se requiere un mezclador accionado por un motor. Por lo
tanto, el mezclado de estos componentes liquidos y secos para producir la
formulacion explosiva puede realizarse justo antes de necesitar la

composicion explosiva.

Como se discute, la presente invencion contiene una mezcla del primer
componente (el componente seco) y menos del 4% en peso del segundo
componente liquido. El aproximadamente 4% en peso ¢n la presente
formulacion representa una disminucion significativa en el volumen del
componente liquido utilizado, cuando se compara con el uso del 6%
convencional en peso de los explosivos del arte previo. Las moléculas de
carbono en el segundo componente, quimicamente necesarias para una
explosion optima, sc reemplazan en la formulacion actual con el tercer
componente. La aplicacion de un menor volumen del segundo componente
liquido, como se describe, reduce el costo de la presente formulacidn
explosiva, comparada con las composiciones explosivas disponibles cn la
actualidad. Andlogamente, la inclusion del tercer componente, como se
discute, reduce el volumen requerido del primer componente, lo cual
disminuye aun mas el costo de la presente formulacién explosiva

comparado con las composiciones explosivas disponibles en la actualidad.

La relacion de mezclado del tercer componente con respecto al ANFO cs un
calculo basado en la frecuencia resonante natural estimada de la roca,
pizarra u otro material a dinamitar. El tercer componente puede mezclarse
et rangos de alrededor de 5% a 50% del peso total de la formulacion. La

formulacion se carga y se relarda, y el disparo se inicia como sc conoce cn
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-

el arte el método ANFQ convencional.
Ahora se daran ¢jemplos de la invencion.

FHubo tres componentes en los agentes explosivos usados en el ensayo,
nitrato de amonio mezciado con 4% de petrdlco combustible en peso
(ANFO-4), el material tercer componente en bruto y el material tercer
componente lavado con aire. Como se describe, se utilizo ANFO con sélo
4% de aceile porque el material tercer componente provec combustiblc
adicional a la mezcla de agente explosivo. Las muestras de material tercer
componente fueron 3/8 menos de pulgada en tamano. Las mezclas para
cada ensayo se elaboraron usando un camién de explosivos, cquipado con
dos tolvas separadas de producto y barrcnas helicoidales. La velocidad de
la barrena helicoidal bajo cada tolva podia variarse para obtener la mezcla
apropiada. Durante los ensayos, el ANFO-4 se puso en una tolva y el
material tercer coniponcnte se puso en la segunda tolva. Material de cada
tolva se trasﬁrié con un tomillo helicoidal (“was augered') a una seric de
barrenas helicoidales colectoras comunes que mezclaban los agentes

explosivos, a medida que se transferian al barreno.

Todos los barrenos perforados para las ensayos tenian 9 7/8 pulgadas de
diametro. En promedio los huecos tenian 99 pies de profundidad con 7 pies
de relleno, 17 pies de retacado y una columna de polvo de 75 pies. Los
huecos de ensayo del ANFO-4 y el material tercer componente lavado se
ubicaron en la primera fila a lo largo del frente de avance del creston
("highwall face')m de modo que si ocurria un mechazo hubicra una
cantidad minima de material para volver a disparar y mover con un tiro
convencional. Los barrenos de ensayo dcl material tercer componente en
bruto se incorporaron en un tiro de produccion y se pusieron en las filas
primera y segunda del tiro. Las cargas del frente de avance del creston
variaron dc 22 a 24 pics y todos los huecos se distanciaron 24 pics unos de

otros. Cada barreno se inicio con un detonador no eléctrico y un fulminante
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fundido ("cast primer") de 16 onzas. El retardo de superficie entre los
barrenos vario de 25 a 50 milisegundos teniendo cada voladura un retardo
en el extremo bajo de la cafleria de perforacidon desde la superficie de 500
milisegundos ("a 500 millisecond down-hole'). La configuracion de todos
los barrenos en el ensayo es tipica de los disefios utilizados en disparos de

produccion normales.

Las cnsayo.s se iniciaron con un tiro de 4 barrenos con 100% ANFO-4,
seguidos por tres tiros de 4 barrenos con mezclas de 9.1% de material tercer
componente lavado y 90.9% ANFO-4, 21.1% de material tercer
componente lavado y 79.9% ANFO-4, y 29.8% de material tercer
componente lavado y 70.2% ANFO-4. Las mezclas reslantes, a saber,
38.2% de material tercer componente lavado y 61.8% ANFO-4, 51%
material tercer componente lavado y 49% ANFO-4, 14.9% material tercer
componente en bruto y 85.1% ANFO-4, 27.4% material tercer componentc
en bruto y 82.6% ANFO-4, 41.6% material tercer componente en bruto y
68.4% ANFO-4, 45.3% material tercer componente en bruto vy 54.7%
ANFO-4, v 55.7% material tercer componente ¢n bruto y 44.3% ANFO-4
se ensayaron con los tiros de 2 barrenos. [.os datos recolectados de cada
tiro se emplearon para producir un trazado de velocidad. La velocidad de
detonacion puede calcularse escogiendo dos puntos en el trazado o
mediante analisis de regresion de todo el truzado. En esic ensayo, sc
empled analisis de regresion en lugar de datos punto a punto porque se crec
que representa con mas exactitud los resultados del ensayo. Los resultados
del ANFO-4 y mezclas de material tercer componente lavado y en bruto se

representan en la siguiente tabia.

pe



WO 2007/053143

PCT/US2005/039617

Mezcla Promedio Velocidades de Detonacion — Analisis de Regresion R/W
Ensayol % Material | % Material | %ANFO4 | Barreno | Barreno | Barreno | Barreno Promedio
No. Tercer Tercer #1 #2 #3 4
Componente | Componente
Lavado en Brulo
1 0,0% 100,0% 12.960 12.086 13.006 12.283 12,584
2 9.1% 90,9% 13.407 [2.523 11.959 12.515 12.601
3 21,1% 78.9% 12.962 12.598 11.503 12.471 12.384
4 29.8% 70,2% 12180 12.061 11.931 11.828 12.000
5 38,2% 61.8% 11.425 10.725 11.075
5 51,0% 49,0% 9088 9.264 Y170
6 14,9% 85.1% 13.006 13.629 13.318
6 27.4% 72,6% 12.041 12.818 12,430
6 41,6% 58.,4% 10.859 11.485 14172
6 43,.3% 54,7% 8.285 10.974 9.630

ANFO-4 - Ei 100% ANFO-4 disparo bien y tuvo una velocidad promedio
de dctonacion (VOD) de 12,584 fps. Presentd un ligero déficit de
combustible y se produjo un humo anaranjado al final del tiro, lo cual es
tipico de esa condicion. La fragmentaciéon y movimiento de roca volada fuc
similar a las wvoladuras de produccion usando ANFO con 6% de

combustible. El ensayo con ANFO-4 se¢ llevd a cabo para establecer una

velocidad de referencia para tiros posteriores.

Mezclas de Material Tercer Componente Lavado — Todas las mezclas
lavadas ensayadas dispararon bien y tuvieron velocidades de detonacién
constantes. No se presenlaron mcchazos. Se presentd cierta cantidad de
humo blanco o vapor y el exceso de combustible continué quemando por un

instante luego de detonar la mezcla de 51%. FEn todos los ensayos, la
g YOs,

fragmentacion y movimiento de roca volada fueron similares a las -

voladuras de produccion usando ANEFO con 6% de petrdleo combustible,
aunque fue evidente que hubo una ligera disminucion en fragmentacion y
movimiento a medida que el porcentaje del material tercer componente
excedid del 40%. A medida que aumentd el porcentaje de material tercer
componente en la mezcla, disminuyd la velocidad de detonacion. Esta

refacion es casi lineal. En términos generales, un incremento del 1% en el

»
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material tercer componente disminuyd la VOD en 82 pies por segundo. La
velocidad promedio mas alta registrada fue de 12.601 fps para la mezcla de
9,1% material tercer componente lavado y 78,9% ANFO-4. La mas baja
tue 9.176 fps para el ensayo con 51% material tercer componente lavado y

49% ANFO-4.

Mezclas de Material Tercer Componente en Bruto — Todas las mezclas

de material tercer componente en bruto ensayadas dispararon bien y

tuvieron velocidad de detonacion constante. No se presentaron mechazos ni
signos de combustion incompleta. La fragmentacion y movimiento de roca

volada fueron similares a los resuitados del material tercer componente

lavado. A medida que aumentd el porcentaje de material tercer

componente, disminuyd la velocidad de detonacion. En promedio, un
incremento del 1% en el material tercer componente dfsminuyé la VOD en
122 pies por segundo. La velocidad promedio mas alta registrada fue de
13.318 fps para la mezcla de 14,9% material tercer componente en bruto y
85.1% ANFQ-4, La mas baja fuc 8.361 [ps para el ensayo con 55,7%

material tercer componente en bruto y 44,3% ANFQO-4.

Resultados Combinados — Los resultados de la pruebas VOD del material
tercer componente lavado y en bruto fueron comparables. En bi‘OlﬂGdiO las
VOD's del material tercer componente en bruto fucron ligeramenic mas
altas que las del material tercer componente lavado. Esto puede haber
obedecido en parte a la menor distribucion de tamafio del material tercer
componenté en bruto. El 23,3% del material tercer componente en bruto
fue un tamafio de abertura de malla 28 menos en comparacion con 8,1%
para el material tercer componcnte lavado. Las fracciones de tamafio mas
pequefio se consumen mas facilmente que las particulas mas grandes del
material tercer componente, lo cual hace el proceso de detonacion mas

eficiente.
l.a formulacién no solo disminuye los costos de voladura, sino que la

10
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aplicacion de la formulacion produjo una fragmentacion comparable, si no
mejor, con un lanzamiento efectivo mayor del material volado. Esto resulta
en condiciones mas seguras de la mina debido a menores ocurrencias de

roca cn vuelo.

Aungue la descripcion anterior contiene muchas especificidades, éstas no
deben interpretarse como limitantes del ambito de la invencion sino
simplemente como ilustraciones de algunas de las incorporaciones
actualmente preferidas de la invencion. Por ejemplo, aunque la presente
formulacion se describid con referencia particular al uso de explosivos
ANFO modificados en voladura de roca, hay que anotar sin embargo que la
presente invencidén no se limita a la produccion y cmpleo de este tipo de
explosivo, sino mas bien el dmbito de la presente invencion es mas extenso,
con el fin de incluir también materiales, modificaciones y usos distintos de

los especificamente descritos.

Ademas, sera obvio que las incorporaciones descritas pueden variarse en
muchas formas. Tales variaciones no deben considerarse como una
desviacion del espiritu y ambito de la invencidon, y todas esas
modificaciones, como serian obvias a un expertc en el arte, tienen el

proposito de incluirse en el ambito de la presente invencion.
En consecuencia, ¢l ambito de la invencion debe determinarse por las

reivindicaciones adjuntas y sus equivalentes legales, mas que por los

gjemplos dados.

11
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Reivindicaciones

Reivindico:
1. Una formulacion explosiva que contiene:

un componente solido granular seco,

un componente liquido con alto punto de ebullicion, y

un material combustible sélido, en donde dicho material combustible
sOlido se caracteriza porque contiene un maceral vitrinita, un maceral
liptinita, y macerales inertes fusinita y semifusinita, y en donde la cantidad
de macerales liptinita es mayor que la normal, y en donde casi no esta

presente seudovitrinita en el citado material combustible solido.

2. La formulaciéon como se ¢xpone en la reivindicacion 1, en donde ¢l

componente solido granular seco es un oxidante.

3. La formulacion como se expone en la reivindicacidn 2, el oxidante es

nitrato de amonio.

4. La formulacién como se expone en la reivindicacion 1, en donde el

componente liquido es un petrélco combustible liquido.

5. La formulacion como se expone en la reivindicacion 4, en donde la

cantidad del componente liquido ¢s de 4% en peso.

0. La formulacion como se expone en la reivindicacion |, en donde la
cantidad del maceral vitrinita en el citado material combustible solido es de

alrededor dcl 75%-en peso.

7. La formulacion como se expone en la reivindicacion 1, en donde el
citado material combustible sélido esta presente en la cantidad de alrededor

de 5 a alrededor.de 50% en peso.
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8. Una formulacion explosiva que contiene:

un componente oxidante solido granular seco,

un componente liquido con alto punto de ebullicion, y

un material combustible sdlido, en donde dicha formulacion
explosiva se caracteriza porque el componente liquido no es mas del 4% en
peso y en donde el citado material combustible es carbOon que contiene

macerales vitrinita y: liptinita.

9.  La formulacién como se expone en ia reivindicacion 8, en donde el

oxidante es nitrato de amonio.

10. La formulacidon como sc expone en la reivindicacion 9, ¢n donde el

componenle liquido es un petréleo combustible liquido.

11.  La formulacién como se expone en la reivindicacidn 10, en donde la
cantidad de macerales vitrinita en el citado material combustible solido es

alrededor de 75% en peso del material combustible sédlido.

12.  La formulacién como se expone en la reivindicacion 11, en donde cl
citado material combustible sélido esta presente en la cantidad de alrededor

de 5 a alrededor de 50% en peso.

13. Una mezcla explosiva que conticne un componente oxidante solido
granular seco, un componente petréleo combustible liquido y un malerial
combustible solido, en donde dicha mezcla explosiva se caracteriza porque
el petroleo combustible liquido no c¢s mas de 4% cn pesov de ia mezcla y en
donde el citado material combustible solido cs carbén que contiene

macererales vitrinita y liptinita.

13
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. From the INTERNATIONAL SEARCHING AUTHORITY

To: :

LEONARD C. MITCHARD P CT

NTXON & VANDERHYE P.C. S . . .

901 NORTH GLEBE ROAD, 11TH FLOOR NOTIFICATION OF TRANSMIITAL O]
ARLINGTON, VA 22203-1808 THE INTERNATIONAL SEARCH REPORT AND

THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

(PCT Rule 44.1)

Date of mailing
(day/monthiyear)

Applicant's or agent’s file reference

47823 . FOR FURTHER ACTION  See paragraphs | and 4 below
Intemational application No. . International filing date

PCTIS05/35617 - | (daylmonshivear) 02 November 2005 (021 1.2005)

Applicant '

CARBOYPRILL, INC.

N
1. K‘ The applicant is hereby natified that the intcrnational search report and the written opinion of the Inicrnational Scarching Authority
have heen established and are transmitted herewith. f

Filing of amendnients and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the. claims of the internatjonal application (sec Rule 46):

When?  The time limit for filing such smendments is normally twe months from the date of transmiua) of the intcrnational

scarch report.
! . Where? Directly 1o the nternational Burcau of WIPQ, 34 chemin des Colombettes
, 1211 Geneva 20, Switzerland, Facsimile No.: (41 -22) 338.82.70.

. For more detailed instructlons, ses the nates on the accompanying sheet,

l 2. D The applicant is hereby notified that ny interuational search report wiil be established and that the declaration under
Article 17{2)(a} to that effect and the writien opinion of the International Searching Authority are vunsinilted herewith,

3. r_—] With regard to the protest against payment of {an) additional fee(s) under Rule 40.2, the applicant is notified that;

D the protest together with the decision thereon has been transrnitted 1o the Intemnational Burcau togethzr with the applicant’s
request to forward the lexis of both the protest and the decision therevn to the designated Offices.

no decision has heen made yet on the protest; the applicant will be notified as svon as & decision is mailc,
4. Reminders

Shortly after the expiration of 18 months from the priority date, the intcroational application will be published by the Internatianal
Burcau. If the applicamt wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the
priority claim, must reach the Intcmational Bureau as provided in Rules 90bis.] and 90bis.3, respectively, befare the completion of the
technical preparations far international publication.

The applicant may submit comments on an informal bssis on the written opinion of the International Scarching Authority to the
International Bureau. The Imemationa] Bureau wil] send a copy of such comments to all designaled Offices unless an international
preliminary examination report has Leen or is to be established. These conunents would also be niade available to the public but nat
. before the cxpirstion of 30 months from the priority date.

Within 19 wmonths from the priority date, but only in respeet of some designated Offices, & demand for intemational preliminary
examination must be filed if the appiicant wishes to pusipone the entry into the national phase until 30 months froin the priotity datc
(in some Offices even later); othenwise, the applicant must, within 20 months from ihe priority date, perform the prescribed acts for
entry into the national phase hefore those designatzd Offices.

In respect of other designated Offices, the time limit of 30 months {or lawer) will apply even if no demand is filed within 19 months.

See the Annex to Form PCT/IB/301 and, for details about the applicable time limits, Office by Office, ses the PCT Applicant’s Guide,
Volume IT, Natiopal Chapters and the WIPO Internet site.

A A !
Name and mailing address of the ISA/ US uttotized offiker
Maii Stop PCT, Aun: [SA/US
Commissioner for Patents - )
P.O. Box 1450 -
Alexandria, Virginia 22313-1450 - Telephane No. 571.272.1300
Facsinule Na. (571) 273-3201 :

Forin PCT/1SA/220 (January 2004) (See notes on accompanying sheer)
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' PATENT COOPERATION TREATY

From the NTERNATIONAL SEARCHING AUTHORITY

To:
LEONARD C. MITCHARD ' ; PCT
NIXON & VANDERHYE P.C.

901 NORTH GLERE ROAD, 117H FLOOR

NOTIRICATION OF TRANSMITTAL OF

ARLINGTON, VA 22203-1808 THE INTERNATIONAL SEARCH REPORT AND

{PCT Rule 44.1)

THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THI: DECLARATION

J.

Date ol mailing

(day/month/year) 18 D F n 7”05

Applicant’s or agent’s filc reference

4782-3 FOR FURTHER ACTION  See paragraphs ) and 4 bekow
Intemational application Na. International filing date

PCT/US05/39617 {day/monthiyear) 02 November 2005 (02.11.2005)

Applicant

CARBO*PRILL, INC.

2.

EX

@ The applicant is hereby notified that the international scarch report and the writlen opinion of the International Searching Authority

have been cstablished and are transinilted herewith.

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

Whea? The ume limil for filing such amendments is nomally two months froni the date of transmijttal of the intcrnational
search report.

Where? Dircetly to the bitemational Bureau of WIPO, 34 chemin des Colombeltes
1211 Geneva 20, Switzerland, Facsimile No.: (41-22) 338.82.70.

For more detailed instructions, se: the notcs on the accompanying shect.

D The applicant is hereby notificd that no international search report will be established and that the declaration under
Article 17{2)(a) to that effect and the written opinion of the Intemational Secarching Authority sre transmited herewith,

D With regard to the protest against payment of (an) additional fec(s) under Rule 40.2, the applicant is notifiexl that:

D the prutest together with the decision thercon has been trensimitted 1o the International Bureay together with the applicant's
tequest to forward the 1exts of both the protest and the decision thereon to the d=signaicd Offices,

no decision has been made vet an the protest; the applicant will be notificd as soon as a decision is made.
Reminders

Shortly after the cxpiration of 18 months from the priority date, the international application wifl be published by the Intcrnational
Bweau. If the applicant wishes to avoid or postpone puhlication, a notice of withdrawal of the international application, or of the
priority claim, musl reach the International Burean as provided in Rules 90bis.1 and 90bis.3, respectively, before the caomplelion of the
technical preparations for internativnal pubiication. .

The applicant may submit comments on an informal basis on the wrirten opinion of the International Scarchiny Authority to the
International Bureaw. The international Burcau will send a copy of such cowments to ali designaled Offices unless an international
preliminary examination repont has heen or is to be established. These commenis would also be made avaiiablc to the public but not
before the expiration of 30 months frum the priority date,

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examination must be filed if the applicant wishes to postpone the entry into (he national phasc until 30 months from the priority dalc
(in somc Offices even later); otherwise, the spplicant inust, within 20 months from the priority date, perform the prescribed acts for
enity inlo the national phase before those dasignated Offices.

In respect of other designated Offices, the time Himit of 30 months (or tater) will apply even if no demand is filed within 19 months.

See the Annex to Form PCT/IB/301 and, for details about the applicable time limits, Office by Office, see the PCT Applicant's Guide,
Volume 1], National Chapters and the WIPQ Internet site, .

Nate and mailing address of the ISA/ US

Facsimile No. (571) 273-3201

Mail Stap PCT, Altn: ISA/US ¢
Conunissioner for Patents

P.O. Box 1450

Alexandria, Virginia 223131450

Telcphone No, 571.272.1300

Form PCT/ISA/220 (January 2004)
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INTERNATIONAL SEARCH REPORT
(PCT Article 18 and Rulcs 43 and 44)

Applicant’s or agent's file reference FOR FURTHER sce Form PCT/ISA/220

4782-3 ACTION as well us, where applicable, item 5 belaw.

International application No. Intemational filing date (dayrmanthivear) (Earliest) Priority Date (day/month/vear)
PCT/US05/39617 02 November 2005 (02.11.2005)

Applicant

CARBO*PRILL, INC.

This international search report has been preparcd by this International Scarching Authority and is transmitted to the applicunt
according lo Atticle 18. A copy is being transmitted to the International Bureay

This internationai scarch report consists of a total of 2, shcets.
It is also accompanicd by a copy of cach prior art document cited in this report.

1. Basis of the Report .
2. With regard to the language, the international search was carried vut on the basis of;

K‘ the international application in the language in which it was filed,

D 2 translation of the intcrnational application into » which is the tanguagc
of & translation furnished for the purposes of international scarch (Rules 12.3(a) and 23.1(b))

b. D With regard to any nucleotide andfor amino acid sequence disclosed in the international application, sce Nox No. |,

2. D Certain claims were found unsearchable (See Box No. i)
3 Unity of invention is lacking (Sec Box No. 1
4, With regard 10 the title,

% the text is approved as submitted by the applicant.
D the text has been established by this Authority to read as lollows;

5, With regard to the abstract,
the text is approved as submitted by the applicant.

D the text has been cstablished, according to Rule 38.2(b), by this Authority as it appeurs in Box No. [V. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority.

6. With regard to the drawings,
a.  the figure of the drawings to be published with the abstract is Figure No,

as suggested by the applicant.
D as selected by this Authority, because the applicant failed to suggest a figure.
D as selected by this Authority, because this figure better characterizes the invention.
b. D nonc of the figures is to be published with the abstract.

Form PCT/ISA/210 (first sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No.

PCT/USN5/39617

A. CLASSIFICATION OF SUBJECT MA'TTER
IrC: CO6B 47/00( 2007.01)

usrc: 149/}

According to international 'atent Classification (IFC) or to both national classification and 1PC

B. FIELDS SEARCHED

U.S. : 149/

Minimum documentation searched (classification system followed by classification symbols)

Documentation scarched other than ninimum documentation to the extent that such documents are included in the Gelds searched

EAST text search: ANFO, coal

Electronic data base consulted during the international search (name of daia base and, where praclicable, search terms used)

C, DOCUMENTS CONSIDERED TO BE RELEVANT

Caicgory *

Citation of document, with indication, where appropriate, of the refcvant passuges

Relevant to claim No.

X US 5,505,800 A (HARRIES et al) 09 April 1996 (09.04.1996). col. 2 and 3 . 1-13

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

D Sec palent family unnex,

hd Special categories of cited documents:

“AT  document defining the gencral state of the art which is nat eonsidered o be of
particulns relevance

“E"  carlier application or patextt pablished on ur after the internetional filing date

"7 document which may throw duubts on priosity claim(s) or wiich is cited to
establish the publication date uf another citatiun or ather specini reagon (as
specified)

“0"  document refemring to an oral diselnsure, use, exhibition or other means

“F" document published priar to the international {iting date but later than the
priarity date claimed

i latgr dacument published alter the international filing date or priority
date aud 7ot in conflict with the application but eited ta umdergtand the
principls or theory underlying the invention

"X document of particular relevance; the claimed invention caunnt be
cansidered novel or cannot be eonsidered to involve an invengtive step
when the docinent i taken wlone

Y document of particulur relevance: the cleimed invention cannat be
considered o involve au inventive step when the document is combined
with one or mwre gther such dacunteats, such combination being
0bvious to p pesson skilled in the art

A docurnent inember of e same pateat fumily

Date of the actual completion of the intemnational search
13 November 2006 (13.1 1.2006)

Name and mailing address of the ISA/US
Mail Stop PCT, Atu: ISA/US
Cemmissioner fur Patents
P.O. Boux 1450
Alexandria, Virginia 22313-1450

Facsimile No. (571) 273-3201

Date of mT'['gg H E_u: i teiﬁﬁ(glal search report
| 18REA

tloizr:do 19er '&(

Telephone No. $71.272.1300

Form PCT/ISA/210 (sccond sheet) (April 2005)




) ' -
o PATENT COOPERATION TREATY

From.(hc -
INTERNATIONAL SEARCHING AUTHORITY

I%:()NAI{D C. MITCHARD P C T

NLXON & VANDERHYE P.C.

901 NORTH GLEBE ROAD, | 1'TH FLOOR .
ARLINGTON, VA 22203-1808 WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing

ameninvery 18 DEC 2008

Applicant’s ar agent’s file reference FOR FURTHER ACTION
See paragraph 2 below

4782-3
Intemational application No. Intcrnational filing duic (dayimonth/year) Prioity date (daystnonshfyear)
PCT/USN5/39617 02 November 2005 (02.11.2005)

Intcmativnal Patent Classification (IPC) or both national classification and B°C.

IPC: C06B 47/00( 2007.01)
USPC: 149/}

Applicant
CARBO*PRILL, INC,

L. This opinion contains indications relating to the following items:

Box No. ) Basis of the opinion -
D Box Na. ][ Priority

Box No. [l Nun-éstablishmcnt of opinion with regard to novelty, inventive step and industrial applicability

BoxNo. IV ° Lack of unity of invention

Box No. vV Reasoned statement under Rule 435is.1(a)(i) with regard to novelty, inventive step or industrial
applicability; citations and cxplanations supporting such stateiment

Box No, Vi Certain documents cited

Box No. VII Certain defects in the international application

00 XOO

Box Na. VIl Certain observalions on the intemational applicalion

2. FURTHER ACTION

If a demand for intemational preliminary examination is made, this opinion will be considered to be a swritten opinion of the
International Preliminary Examining Authority ("IPEA") cxcept that this does not apply where (he applicant chooses sn
Authority other than this one o be the [PEA and the chosen IPEA has notificd the International Burcau under Rule 66.14is(h)
thul written opinions of this Intemativnal Searching Authority will not be so considered.

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

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

3. For further details, see notes to Form PCT/1SA220.

i - {
Name and mailing address of the [SA/ US Date of complelion of this opinion
Mait Stop PCT, Atn: ISANUS ;
Commissioner for Patents 13 November 2006 (13.11.2006) ch BB. Felton \}{
P.Q. Box 1450

Alexendria, Virginia 22313-1450

. Telephone Ne. 571.272.136G0
Facsimile No. (571) 273-3201

0

Form PCT/ISA/237 (cover sheet) {(April 2005)
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. International application No.
WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCTIUS05/39617

Box Ne. I Basis of this opinion

1. With regard to the language, this upinian has becn established on the basis of:

X

the intemational application in the language in which it was filed

D a lranslation of the international application into » which is the language of a translation furnished for the purpuses of

international search (Rules 12.3(a) and 23.1(b)).

2. With regard to any nucleotide snd/or amino acid sequence disclosed in the imcrnational application and nceessary o the ctaimed
invention, this opinian has been established on the basis of:

a.

3.

lype of material
D a sequence listing

D table(s) related 1o the sequence listing

format of maicrial
I:’ on paprer

D in clectronic form

time af filing/furnishing
D contgined in the intcrnational application as filed,
D filed together with the intcrnational application in electronic form.

D furnished subsequently to this Authority for the purposes of search.

In uddition, in the case thut more than one version or copy of a sequence lisling and/or table(s) relating thereto has been fited
or furnished, the required stutements that the information in the subsequent or additional copies is identical tv that in the
application as filed or does not go beyand the application as filed, as apprapriate, were furnished.

4. Additional comments:

Form PCTAISA/237(Box No. T) {April 2005)




. Internauional applagaiion #a.
WRITTEN QPINION OF THE POTTUSDS/396]7

INTERNATIONAL SEARCHING AUTHURITY

( Bex No. ¥V Reasoned statement under Ruie 43 Bis. 1(a)i) with regard to novelty, inventive step or industrial
applicability; citatiens and explatutions sy pparting such statement

1. Statement

Nowelty (3} Claims NONE YIS
Clams {-13 N
Inveniive step (15) Claimz NONE TS
Claims [-13 MO
Industrial applicability (L4) Claimz }-13 YRS
Claims MNONE NO

2. Cirations and vxplanations:

Claims =13 lack novelty under PCT Aricle 332} as being anticipated by Harrics ot al (LIS ISM5R0O0).
Harrics discluzes and ANFO explosive with ammonium nitrate wad liguid fuel ail. Some or ali of the liquid can be replaced by o
carbonaceous fuel, sec col. 2 and 3. The mageral cantont (s mber enl in this compesition,

ven be made or vsed in industry.

Claims 1-13 mcet the criterix sct ot 10 PCT Arficle 334, and thus sutisfy induseoial applicatlity hecanse the subject matter claimed

Form PCT/IRA/237 (Hox No. V) (Aprll 2005)




NOTES TO FORM PCT/ISA/220

These Notcs are intended to give the basic instructions conceming the filing of amendments under Article 19. The
Nolcs are hased on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions
under that Treaty. In casc of discrepancy between these Notes and those requirements, the latter are applicable. For more
detailed information, see also the PCT Applicant's Guide, & publication of WIPO.

In these Notes, "Aricle,” “Rule” and “Section” refer to the provisions of the PCT, the PCT Regulations and the PCT
Administrative Instructions, respectively. :

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

*The applicant has, after having received the international search report and the written opinion ‘of the International
Scarching Authority, one opportunity to amend the claims of the intemational application. [t should however be emphasized
that, since all parts of the international application (claims, description and drawings) may be amended during the
inlernational preliminary examination procedure, there is usually no need (o file amendments of the claims under Article 19
except where, e.g. the applicant wants the latter to be published for the purposcs of provisional protection or has another
reason for amending the claims before international publication. Furthermore, it should be emphasized that provisional
protection is available in some States only (see PCT Applicant's Guide, Volume I/A, Annexcs Bl and B2).

The attention of the applicant is drawn to the fact that amendments to the claims under Article 19 are not allowed where
the International Scarching Authority has declared, under Article 17(2), that no intermmational search report would be
established (see PCT Applicant’s Guide, Volumc /A, paragraph 296).

What parts of the international application may be amended ?
Under Anticle 19, only the claims may be amended.

During the intcrnational phase, the claims may also be amended (or further amended) under Article 34 before the
International Preliminary Examining Authority. The description and drawings may only be amended under
Article 34 before the International Preliminary Examining Authority,

Upon entry into the national phase, all parts of the international appiication may be amended under Article 28 or,
where applicable, Article 41,

When ?  Within 2 months from the date of transmittal of the international search report or 16 months from the prionity date,
whichever time limit expircs later. [t should be noted, huwever, that the amendments will be considered as having
been reccived on time if they are received by the International Bureau after the expiration of the applicable time
itmit but before the completion of the lechnical preparations for intermational publication (Rule 46.1).

Where not to file the amendments ?

The amendments may only be filed with the International Buresw and not with the receiving Office or the
Intemativnal Scarching Authority (Rule 46.2).

Where a demand for intemational preliminary cxamination has been/is filed, see below.

How ? Either by cancelling one or more entire cluims, by adding onc or mare new claims or by amending the text of one
or mare of the claims as filed.

A replacement shect must be submitted for each sheet of the claims which, on account of an amendment or
amendments, differs from the sheet originally filed.

Al} the claims appcariag on a replacement sheet must be numbcered in Arabic numerals. Where a claim is
cancelled, no renumbering of the other claims is required. In all cases where claims arc renumbered, they nmwust be
renumbered consccutively (Scction 205(b)).

The amendments must be made in the language in which the international application is tv be published.-

\;_\’hat documents must/may accompany the amendments ?
Letter (Section 205(b)):
The amendments must be submitted with a letter.

The Ictter will not be published with the intemnational application and the amended claims. It should not be
confused with the “Statement under Article 19(1)" (see below, under “Statement under Article §9(1)").

The letter must be in English or French, at the choice of the applicant. However, if the language of the
_ International application is English, the letter must be in English; if the language of the International
application is French, the letter must be in French,

Notcs to Form PCT/ISA/220 (first sheet) (January 2004)
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REQUEST

The undersigned requests that the present
international application be processed
according to the Patent Cooperation Treaty

For receiving Office use only

[nternational Application No.

Intermationat Filing Date

Name of receiving Office and “PCT International Application™

Apphicant’s or agent's file reference

{if desired) (12 characters muximum) 47832-3
Box No. ! TITLE OF INVENTION .
EXPLOSIVE FORMULATION
Box No, 11 APPLICANT
Name and address; (Family name followed by givess name: for a fegal entity, fufl official dizsiynation. The D This person is also inventor.

adedress must inciwde postal code and name af country. The cotwnry of the eddress indicated in this
agplicent’s Seate (ifa (s, countryy of residence if np Suite of residence is indicated below.}

CARBO*PRILL, INC.
528 Main Street, Suite 202
Evansville, Indiana 47708
United States of America

Box is ihe

Telephone No,

Facsimile No.

Teleprinter Na.

Applicant’s regisuration No. with the OfTice

State (:hat s, country} of nationalicy: State (that is, co

uniry) of residence:

Us us
This person is applicant Clan designated ail designated Stales cxcept |:| the United Statcs of [:] the States indicated in
for the purposes of: Stales the United States of America America only the Suppiemental Box

Box No. [11

FURTHER APPLICANT(S) ANDJOR (FURTHER) INV ENTOR(S)

Nanw and address: (Family eame follawed by given npme: for a legal entéty, fiull official designation. ihe

address musi inciude posicl code and nanre of country. The cowsury: of the address indicated in this
agplicaut’s Siare fthat is, couniry) of residence i no State of residence is indicated pefow: )

WILZBACHER, Dennis R.
14649 Highway 41 North
Evansville, Indiana 47708
United Srates of America

This persen is:

D applicant only
applicant and inventor

Box is the

D inventor ooly (if this check-box is
marked, do not fitl in below.}

Applicant’s registration No. with the Office

State that is. couniry) of nationality; State (that is, co

wntry?) of fesidence:

Us Us
This person is 8PP_!_iCmn Jan designated [:]:all‘(lcsignatcd-Smte's except - the United States of ‘ fl:l the States indicated in -
for the purposes of States the United States of America America only the Supplemental Bax

(X Further applicants and/ur (further} inventors ure indicated on a continuation sheer.

Box No. IV AGENT OR COMMON REFPRESENTATIVE: OR ADDI

RESS FOR CORRESPONDENCE

The person identificd below is hereby/has been appuinied to act on behalf of the 4]
applicani(s) before the cumpetent International Authorities as:

agent () commen representative

Name and address: (Family name foilowed by given name: jor a legal entity, full official
designation. The address st include postal code and name of county.)

MITCHARD, Leonard C.

Nixon & Vanderhye P.C.

901 North Glebe Road, 11" Floor
Arlinglon, Virginia 22203-1808
United States of America

Telephonc No.
703-R816-4000 .
Facsimile No.
703-816-4100
Teleprinter Ne.

Agent's registration No. with the Office
29,009

(] Address for carrespondence: Mark this check-box where no Applicanl's regi
agent or common representative isthas been appointed and the
space above is used instead to indicate a special address to which

comespondence should be sent.

stration No. with the Office

Form PCT/RO/DI (frst sheet) (July 1998: reprint January 2004)

See Noies 10 1he request form
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Mail Stop PCT

Sheet Ng. 2

Continuation of Box No. [I1

FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

If none of the foliowing sub-boxes is used, this sheet shoult not be included in the requiess,

Narne and address: (Family nome followed by given name; for a legal entity, full official
designation. The address must inchude pustal code and name uf country. The country of the address
indicated in thix Box is the applicant s State {thet is, country) of residence if no Staie of residence is
Indicated befow. )

SCHIELE, Michael L.

14649 Highway 41 North

This person is:
{J applican only
BJ applicant and inventar

[J inventor only (If this check-box is
marked, do not fill in below, )

Evansville, Indiana 47708
United States of America

Applicant's regisiration No. with the Office

State frhat Is, country) of nationality,

State tirat is, cowntry) of residence:

US us
This person is applicant [ alt designated | [J al! designated States except the United States of | [ the States indicated in
for Ihc purposcs of: States the United States of America America oniy the Supplemental Box

Name and address: [Family name followed by given name; Jor c legal entity, full afficial
designation. The address must inciude postal code and name of coumiry. The conitry of the address
indicated in this Box is the applicant 's State (thai is, country} of residence if no State of residence is
indicated below.)

HARMAN, John C.

14649 Highway 41 North

This person is:
I3 applicant only
€J applicani and inventor

O inventor only (I this check-box is
marked, do aot fili in befon-)

Evausville, Indiana 47708
United States of America

Applicant's registration Ne. with the OfTice

State (that Is, country) of nutionaliiy:
Y Y

Stare (thai is, country) of residence:

Us LS
This person is applicant (7 il designated | [T all designated Stares except the United States of | [ the States indicared in
tor the purposes of: States the United Siates of Americu Amcrica only the Supplementa) Box

Name and address: (Family name foliowed by given name; for a legal entity, fidl official
designation. The address must include postal code and name of cowntry. The conniry of the address
indicated in this Bex is the applicant’s Siate (that is, eountiy} of residence if no State of residence is
indicared befow.)

This person is;
(3 applicant ouly
O applicant and inventor

[CJ inventor only (I this check-box is
marked, do not Jll in below.)

Applicant’s registration No. with the Office

State (thar 5, country} of nationality:

State (ihat is, conatry) of residence:

This person is applicant
for the purposes of:

(3 all designated
Staics

(3 all designated States except
*_the United States of America

[ the United States of
___America only

[ the States indicated in
the Supplemental Bax

Name and address: (Family name foliowed by given name; for a legal emity, full official
designation. The address must include postal code and name of counrry. The countrs of the address
ndicated in this Box is the cpplicant s State (that is, couniry} of residence if no State of residence is

indicated hefow. )} '

This person is:
(J spplicant only
[0 applicant and inventor

(0 inventor only (If this check-box is
marked, do not fill in below.)

Applicant's regisication No. with the Office

Swate fthar Is, conntry) of nationality:

Stute hai is. couniry) of residence:

This person is applicent {7 all designated CJan designated Starcs excepr
for the purposes of: States the United Sintes of Amezrica

(1 the United States of
America only

U the Siates indicated in
the Supplemental Box

L _Further applicanis andfor (further) inventors are indicaied on unather continuation sheet.

Form PCT/RO/ 101 {continuation sheet) (July 1998; reprint January 2004)

See Notes w0 the request form
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' Sheet Mo, 3

Box No. ¥ DESIGNATION OF STATES

The filing of this requiest cunslinges under Rule €.50), (he decignation of sl Contracung States bognd by the PCT on the international Mhing dace, for ke rram)
of every kind o pretection available and, whete applicable. for the Brank nf both aegional s national papanes

| lorwever,

O nE Giermany Is not desipnated tor any kind of nacional prarecLion

0 KR Republic vl Korea is not deslgnated for any kind vt nalional protection
0 Russian Pederation is not designaied for any kind of natiana] prerection

I Tiee check-leres afovs oy be wid 1o evcinda (irrevecaly) the dessgaaiimes sonremad (a0 arder 1o pvoid tha cenaing of the effect, wuicr the nauonal lnw, o
i e diee watienct applicutfon frome which @iy £ dabmgd. See the Mutes o Soe Mz, V ag o the cans EqUENSEY of el hetfowal law provinang in these pmil
cecliir cther Stades).

Box No. V] PRIORITY CLAIM

The priotity al the following carlizr appiicanionts] is hereby claimed.

Filing date M iremiber
of carliar application of ewrlicr applicanon Where carlier upplication is:
[davimonilifve )
national apphicalion: country regianyl apphicanon:* intermational application,
ol Member of WTD resingial OiTice recsvang Oilioe
itern (1]
Hem {2)
ilem (3)

(] Further priority claims aie mdicated in the Supplemzatal Box,

The recuiving Office s requested 1o prepare and transmit to the Imemnational Bircau a cerified copy of the carliel applicaion(s)
(ondy if the earlier apphication was filed with the Office whigh for Lhe purposes of the present mlemational applicarion is the
receiving Office) identified shove as: - '

G all iarns T item {1} O] item {2 O itzmi3) L] other, see Supplementul Bax

* Where the earlier goplicadian i an 4R1PO appiicution. ndwaie at least gae counir: party ta the Parly Conveatiun for the Frotection of
frdesiriod Praperty v ane Member aof the Warld Trade Chrpamizaion for wiich that carifer eppficadion was filed (Riile S

Bax Mo, ¥II INTERNATIONAL SEARCHING AUTHORITY

Clhvice of Tntecnatinnal Searching Authority {ISA) (Ftwe oe mare fitertarianz Serrching dutcherities are compedant 1o CArFy ol the
fmbernacional search, iindtcate the Authority chosen: the fuo-letter code ey e wred).

IBAJUS

Hequest 19 use results of eardier seareh; reference fo that search of av surliar search fues heen corvied ol oy or pequested ffoa tha
Interuational Searching Authon):

Date (dayvimonthiiven) . : © MNurpber Country {0 vegional Office)
"8 August 2005 ILigys 618 : - s ;
@ DECLARATIONS
The following declarations are containcd fn Boxes Nos. VI (b (v) forark the applicable theck-bores below and Muipber of
dnelicaie b the right colutm the smber of each hpe af decdaranon) deLlaranons
] Box Na. VI (iy Dreelaraiion s to the identily of the inyeneoe
[] Box Ne. ¥IIL iy Declaration as t the applicant's entilement, us a2 the mrertational Kling date, ta

apply for and be granted a puicnt

[J Box No. VI iy Treclaranen 2= 14 the applicant's entitlement, as at the internadanal filing date, 1o
<laim the priarity of the earlier application

[T Box Mo, v (1v) Declarution ol inventurship {anly for the purpases of the designation for dhe
) Uriled States of Arnerica)

[J Eox Ma. VIII (v} Lizelaration as 10 non-prejudicial disclosures ar exceptions i lack o novelly

Form PCTYROY I N {scoond sheet) {January 20043 See Natev o rivg reguast fovm
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(excluding sequence

Sheet No. 4

Box No. VIII CHECK LIST; LANGUAGE OF FILING
This intermationul application cuntains: This international application is accumpanied by the foliowing item(s) fmark the Number
(a) in paper form, the following aumber  appiicable check-boxes below and indicate in right column the muwnder of each of items
of item): '

sheets! L B fee caleulation sheet )

request [including 2. [ original scparate signed power of attorney

declaration sheets) ! 4 3. [J original general power of attomey

description 4. 0 copy of general power of attorney; reference number, ilany: N

5. [ statement explaining lack of signature

listing and-or tables 6. O priosity documens(s) identified in Box No. V1 as item{s}:

‘refated thereto) : ‘' 7. O trenslation of international-appiication into flanguage)

claims e ]2 B. [T scparate indications concerning depositcd micraorganism or other

mer?m . biological material

rawinds . L. .

Sub-total sumber of sheets s % [ scquence listing in computer reagable form

sequznce Hsting . (indicate ype and number of carriers)

wables refated thereto ) (i) [ copy submitted for the purposcs of international scarch under

(for both, actuni iumber of Rule i3ter only (and.nut as part of the international application}

sheets if filed in paper form, {iiy J (oniy where check-hox D)1} ar (c)(i) is marked in lafi cofm)

whether or not also filed in additional copies including, wherc applicable, the copy for the

computer pradable formy; purpuses of intemational scurch under Rule 13:er

see [c] (i) [ rogether with relevant statement as to the identity of the capy or
Potal number of sheets . 18 copies with the sequence listing mentioned in left cotumn
(d) [J only in computer readable form 10. [ tables in computcr readable form refated to sequence listing
(Sectlon 801¢a)(i) (indicate type and number of carriers)
(" [ sequence listing (i) [ copy submitted for the purposes of internationul search under
(ii) 7 tables related thereto Section 802(bquearter) only {and not as part of the inlernational
(¢) O also in computer readable form application

(Section 801(a)(})
(i} [J sequence listing
(ii) [ tables related thercto
Type and number of carriers
{diskette, CD-ROM, CD-R or other)
on which arz contained the
| sequence listing: ...,
[J tables related thereto:.............
(additional copies to be indicated
vider
items 9(iij andvor 106ii), in right column

(i) O (enly where check-box (bifi} ur (c){ii) is marked in leit column)
additional copies including, where applicable, the copy for the
purposes of intemaliunal search under Scction 802(b-quarrar)

(iiiy [J together with relevant statement as to the identity of the copy or
copics wilh the tables mentioned in feft cotumn

(1. O other fspecifv)

Figure of the drawings which Language of filing of the
should accompany the abstract: international application: ENGLISH

Box No. IX SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE

Neat to each signature, fuclude the anme of tbe persoa signing and the capacity in wiich the person $igas (ifsuch cupncity s not obvious from reading the request),

o
-

pa

PXAA A JUL‘A__"__.'_(‘

} Leohard C. Mitchard

{
=7

For receiving ~

Office usc only
1. Date of zctual receipr of the purported 2. Drawings:
international application:

3. Corrected date of actual receipt due to later but D received:
timely received papers or drawings completing
the purported intemational application:

4, Dare of_‘timcl)- re:l:Ei;iE of‘th.c required D not received:
corrections under PCT Article §1{2):

5. International Searching Authority 6. Transminal of search copy
(3if two or mare are competent); TS A/ delayed until search fee is paid,

For International Bureau use only
Date of receipt of the record copy
by the International Bureau: .

Form PCT/RO/101 (last sheet) (July 1998; reprint January 2004) See Notes 1o the request form
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This sheer is not part of and does not count ¢s a sheet of the international application
P ————————te— T ———————
PCT For receiving Office use only
FEE CALCULATION SHEET
Annex to the Request international application No
Applicant or agent's
file reference 4782-3 Date stamp of the recciving Office
Applicant L
CARBO*PRILL, INC. R TR R AL R S aiom
CALCULATION OF PRESCRIBED FEES oo R T
I.  TRANSMITTAL FEE $300.00 (1601 30000 | T
2.  SEARCH FEE $1000.00 (1602); $300.00 (1603) 300.00 | S
International search 1o be carried out by uUs—
(If two or more International Searching Authorities are compelent in relation te the international
application, indicaie the name of the Authoviry which is chosen to carry out the international search. )
3. INTERNATIONAL FILING FEE $1102.00 (1702)
Whers items (b) and/or (¢) of Box No. IX appiy, enter Sub-total number of sheets . } i8
Wheze items (b) and’or {t) of Box No. 1X do nut apply, enter Total number.of sheets
il | First 30 sheets e 1102.00 | il
i2 X {1703)
number of sheets
in excess of 30 -
. ] ", " s :y- B ¥
13 additional component (only if sequence listing and/or tables related thereto are
filed in computer readable form under Section 801(a)(1), or both in that form
and on paper, under Section 801{a)(ii): .
400 x = 0:.00 | i3 ’
fee per sheet
Add amounts entered at i1, i2 and i3 and nter total at L 1102.00 I [ '
4. FEE FOR PRIORITY DOCUMENT (in applicable) (8007 ‘ ’ P ?
5. TOTAL FEES PAYABLE ' T 1702.00
R N S e SR
Add amounts entered at T, S, { and P, and enter total in the TOTAL . TOTAL
hox . - L
MODE OF PAYMENT
’D Authorization to charge
deposit account (see below) ] postal money order  [J cash {J . coupons
[ Cheque O bank draft 0O revenuestamps [ other {specifys) Credit Card Payment
L form
AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT
(This made of paymens may no! be available at all receiving offices Receiving Office: RO/JS
Deposit Account No.: 14-1140
(O Authorization to charge the total fees indicated abnve. Date: November 2, 2005
X 17his check-hox may be maried only if the conditions Jor deposit accounts of the  Name: / lLeonard C. Mitchand
receiving Office 5o permit) authorization to charge any deficiency or credit any 7
overpayment in the Loral lees indicated above. \
(]  Authorizatinn to charge the fee for priority documenl. Signamre: y ﬂ .
N MWVOARLL &=

Form PCT/RO?/ 10T (Annex) (January 2004)

u See Nutes to the fee calawdation sheet

.-



TRANSMITTAL LETTER TO THE
UNITED STATES RECEIVING

OFFICE -

Sate

November 2, 2005

international Application Na.

To Be Assigned

l Attorney Docket No.

4782-3

1. Certificaticn under 37 C.F.R. § 1.10 (if applicable}

Express Mail mailing number

Cate of Deposit

\ hereby certily that the appfication/ccirespontence attached hereto 15 being ceposhed with the United States Postal Service "Express Mail

Post Office to Addresses” servics under 37 C.£.R. § 1.10 on tha dale indicaied abo
Patams, PO Box 1450, Alexandrla, WA Z2313-1450.

ve and i5 agddressed to Mail Stop PCT, commissioner (or

Signatura of person mailing correspondence

Typed ar printed name of parson mailing correspendance

W New International Application

TITLE | EXPLOSIVE FORMU LATION

Earliast priarity date
(Day/Manth/Y ear)

SCREENING DISCLOSURE INFORMATION: In order o assisi in stieening the accompanying intemalional application for
purposes of datermining whether a license for {oreign transmiltal should and could be granted and far other purposas, the follawing

information is supplied. {Note: check as many boxes as apply)

4. [J Theimvention discicsad was not made in the Unlted Slales.

8 [J Thereis nopior U.S. application relating to this inventicn.

C. B Trnefollewing prior U.S. application{s) contain subject matler which is elaled to the invention disctosed in the altached
Intemational application. (NOTE: priority to thase applicalions may of may nol be claimed on form PCT/ROAMOT (Requesl)
and this listing does not constitide a claim for priority.)

| applicalion no. 50/598,563 filed cn 9 Augusl 2004
| application no. 11199518 fiizd on 08 August 2005

paragraph C. above. Ths additional subject mater is found on pages
and (] DOES NOT ALTER [} MIGHT BE CONSIDERED TO ALTER the general nature of the Invention in a manner

which would require the LS. application to have boen made availabls for inspeclion by the apprupriate defense agencies
undar351U.5.C. § 181 and 37 CF.R. § 6.1, See 37 C.FR. §5.15

5. [] The present intemational application contains additionat subjecs matter not found in the prior U.S. application{s) identified in

C. O Replacemen: pages:

n. T3 A Response to an Invitation from the RO/US. The foilowing dacumeny{s) is (are) enclosed.
A, [J A Rsquest for An Extension of Time to File 2 Response
B. [0 A Powar of Attorney {Gencral or Regular).

0. 0 Submissign oi Priority Documents

-
pages of the raquest (PCT/ROM0M) | pages of the Nigures J
pages of the description pages ol tne abstrag

_paces of tha claims

Priorily document

—i Prigeity ducument L

E. [] Fess as specified cn atiached Fee Calculation sheet farm PCT/ROS01 arnsy,

.1

rlv, D) A Request for rectification under PCT 91 T A Petition

O A sequence Listing Diskette

(V. O Oter (please specify)

S I S

| Applicant

Leonard C. Mitchard.

The person

signing nis | B3} anorneyragent {Rag. No.) 29,609

A—Jvypad name af signer

form is the:

3} Common Reprasentative

PTQ-1382 (Rev. 03-2003;
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045001- -00000-0000

Facha: Z00- “,. 2165030 Usp 2096 NULORLAGION o | !
Ira 11 PATCNT civn bve 378 FASENAL 1Oreage . - '
ACL A1 FRESENTACION Folios: 39

Industria y Comercia
bUPERINTENDENCIA

REQUISITOS MINIMOS PARA ADMISION A TRAMJTE
- PCT

- PATENTE DE'th.EN-c;ON' CM MODELD DLUHLIDAD [

¢ Indicacion de- qﬁe 36 soficita jg conceslén ¢e una patente: - . ‘/

| | %

e ey Terem,

¢ Datos de tdentlfleacion ool uorlcltanto 0 de la p rsona que presénta la sorlcltud V .
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¢ Comprobantg d@ pago de las tasas ostablecidas . ' [+
- COMPLETA [ ] | INCOMPLETA [ 17

DISERO INDUSTRIAL" 1

. ® indicacisn de qus 50 soHc & e! reglsho do Dfseﬁo Industrial

{
Datos de | Idenfificacion del solicitante o de. la persona qus presenta-a;sollefud [
{
f

Rspreaentaclén gréfica " y fotogréfica del Disefto industrial o miestrs cel
matsrlal que !nco;pma el disefio.

CO’HP'ObﬂﬂfO de’ pago de las tauao estabtecldao ' S o

l_qu.___,__,

COMPLETA [ ] INCOMPLETA { )

4 Indicacion-de-que se solicita el registro de (n tsquema de Traaauo

¢ Datosde ldentificactsn del sellottante o de la persona que prasenta ia sall crtud
2 4 Representacion grafica del esquema trazado

4 uomprobdnle de pago de las. fasws establecldas

- ee— "‘"-:r—-:
.l_—xl._|l—.18-—;

INCOMPLETA [ | .

i-irma Responsable ‘

Fechd 2 MAYO /éf -'"3"": Oarrera'iSNo,Q/OOP{ﬂoG /yw ‘

‘ (,onmurador 3820840 .
Fex; 350 52-90 :
E-mall; Infe@slzgovigo .+
. I . L www,slo.gov.oo
AR " IE , T Bogotd B.C, Colombla

tew s R gas

St s m



hi

fw

REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

Bogota,
2020

Doctor{a)
CADENA SARMIENTO JUAN PABLO

REFERENCTA Radicacidn No,. 8 45001
Solicitud internacional PCT/US2005/039617
Fecha inicio fase nacional 02/06/2008
Tramite 11
BEvento 378
Actuacidn 430
Oficio No. . 7?92

Comoc resultado del examen de forma, realizado con fundamento en el articulo 38 de
la Decisidén 486 de la Comisidn de la Comunidad Andina, articulo 27 del Tratado de
Cooperacidn en Materia de Patentes (PCT}, regla 51 bis del Reglamento y Circular
Onica de la Superintendencia de Industria y Comercio, se le comunica que:

1. La solicitud no contiene la copia del documento en que consta la cesidén del
derecho a la patente del inventor al sclicitante o a su causante. (Art. 26-k)
Decisidn 486.

2. La solicitud no contiene el poder debidamente otorgado, con el lleno de los
requisitos exigidos por los articulos 63 y subsiguientes del Ccédigo de
Procedimiento Civil. Adicicnalmente, deberi presentar el documento que acredita la
existencia y representacién legal de la sociedad solicitante, cuando ésta fuere
persona juridica.

3. El solicitante debe presentar un nuevo titulo gue permita identificar la materia
de la cual trata la solicitud, ya que el titulo relacionado no se encuentra con la
precigidn necesaria para identificar claramente el o¢bjeto de la solicitud e
patente. (Regla 4.3 PCT, Art 26-27 D-4B6, Circular Gnica 5.2.9)

En  cumplimiento de lo dispuesto por el articulo 39 de la Decisién 486, se le
requiere para gue dentrc del término de dos meses siguientes a la fecha de
notificacidn del presente cficio, complete 1os requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
considerari abandonada y perderd su prelacién.

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

Continua en la pé&gina siguiente. ..
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Radicaciftn No.

REPUBLICA DE COL.OMBIA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

:8 45001

ALIX CARMENZA LLESPEDES DE VERGEL

Jefe de la dj

El ante¥Yiorxr

isidén de Nuevas Creaciones

requerimiento fue notificado por fijacién en

reona——13-JUN. 2008
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CARRERA7#71~-21 TORREB-FISO 4
A BOGOTA - COLOMBIA
TEL: (§71)744 22 00
CASTR FAX: (571) 7422200 - 32! 40 45
Wwwav.be.00m.oo
PROPIEDAD INTELECTUAL

AS: 107.092 No. 08-045001 - -00002

Facha: 2008-08- 12&"1\55“49 36 Dep.
Sefores ;T\'fz 1;4 F!,:?QS!;IE’UESTAREQUI: Folios; 12
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

E. S. .

o W (wa ru":' i '{f ! J!‘ 4 ”n ’,,
RESPUESTA!A‘ OFICIO 7792'05 13 |ez dos ,. f
TR [1HRY Al NI I H”“n”' !

REF: Expediente No. 08 045001- Solicitud de Patente FASE NACIONAL

Cormesp. a la Solicitud Intemacional PCT/US2005/039617

a favor de CARBO*PRILL, INC.

Titulada: FORMULACION EXPLOSIVA  MULTICOMPONENTE QUE
INCORPORA VITRINITA COMO MATERIAL COMBUST!BLE 'SOLIDO, Y
METODO DE PREPARARLA

JUAN PABLO CADENA SARMIENTO, vecinc de Bogota, portador de la tarjeta
profesional No. 57492 del C.S.J., obrando como apoderado de la sociedad
CARBO*PRILL, INC., sequn lo acredita el documento de poder anexo al presente
escrito, para dar cumplimiento al requerimiento notificado por fijacion en lista el 13
de junio de 2008, de acuerdo con los Articulos 38 y 39 de la Decisién 486 de la
Comisién de la Comunidad Andina, Articulo 27 del Tratado de Cooperacién en
Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular Unica de la SIC,
me permito allegar:

1. Documento donde consta la cesién del derecho a la Patente otorgado por los
inventores al solicitante, debidamente apostillado, junto con su correspondiente
traduccion al castellano.

2. Fotocopia autenticada del documento de poder conferido por el solicitante,
incluyendo el Certificado que acredita la Existencia y Representacion Legal de
CARBO*PRILL, INC., debidamente apostillado y traducido al castellano.

3. Nuevo titulo el cual precisa el objeto de la sclicitud
"FORMULACION EXPLOSIVA MULTICOMPONENTE QUE INCORPORA

VITRINITA COMO MATERIAL COMBUSTIBLE SOLIDC, Y METODO DE
PREPARARLA". _ \

4. Extracto para publicacién, Tarjeta de Archivo Tematico y nueva Tarjeta de
Propictarios con el Nuevo Titule.

A

JUAN PABLO CADENA SARMIENTO
C.C. No. 80.410.337 de Usaquén
Cra 7 No. 71-21, Torre B, Piso 4

De la seriora jefe atentamente,

Bogotd, 11 de agosto de 2008
MEVICAG/aac

BRIGARD & CASTRQ ABOGADDS S.A = NIT. 860.047.372-0

SUPERINTENDENGIA DE INDUSTRIAY C COMERCIO

IIIIlﬁllllilllﬂlllllIIIIIMIM]I“]IIIII

2020 NUECREACIONL
Eva: 378 FASENACIONALI

,59



“’ : SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
tL DIVISION DE NUEVAS CREACIONES
fdustria y Comercio TARJETA ARCHIVO TEMATICO
FUPERINTENBENSIA  pATENTE DE INVENCION _X_ PCT _X_ MODELO DE UTILIDAD ____ DISENO INDUSTRIAL _
{21} 14° de soliciiud: 08 045001 (22} Fecha de solicitud: 02-05-2008

{541} Clasificacion Inlernacional :
(7 11S0licitante{s) CARBO*PRILL, INC.

(72} Inventor{es) Dennis R. WILZBACHER, Michael L. SCHIELE, John C. HARMAN

{74) Agenie: JUAN PABLO CADENA SARMIENTO FIGURA CARACTERISTICA
{30) Prioridad {31 No. Prioridad ~ (32) Fecha (33} Pals 6x6cm
{85} Fecha inicio fase nacional: 02-06-2008 (87} Publicacion internacional:

{86) Datos relativos a la presentacitn de la solic. PCT Fecha: 10-05-2007
Fecha de prosentacion de la solicitud: 02-11-2005 No. Publicacion: WO 2007/053143 A1
Mo. de soficilud: PCTAIS2005/039617

{54} Titule: FORMULACION EXPLOSIVA MULTICOMPONENTE QUE INCORPORA VITRINITA COMC MATERIAL COMBUSTIBLE
SOLIDO, Y METODO DE PREPARARLA

{57) Reivindicacién({es):

1, Una facnutacion explosiva que contiens:

vn componente sélida granular seco,

ur componente figuide con alto punto de ebullicién, y

un nateriai combustible slido, en donde dicho material combustible silido se caracleriza porque conlienc un maceral vitrinita, un
maceral liplinila, v macerales incrtes fusinita y semifusinita, y en donds fa cantidad de macesales liptinita as mayor que la normal, y en dongde
casl no estd presente seudoviliinita en el citado material combustible soélido.

CONTINUA AL RESPALDO ...




13. Una mezcla explosiva que contiene un componente
idante solido granular seco, un componente pelréleo combustible
iquido y un malerial cambuslible sélido, en donde dicha mezcla
2xplosiva se caracteriza porque el petréleo combustible liquido no
35 mas de 4% en peso de la mezcla y en donde el citado material
sombustible solido es carbon que contiene macererales vitrinita y
iplinita.
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PATENTE I

SOLICITANTE!S, RAZON SOCIAL O APELLIDOS ¥ NOMBRES CARBU?PR]'LL L I NC .

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
e v ... DIVISION DE NUEVAS CREACIONES
PCT/US2005/039617

MODELO DE UTILIDAD : DISENO INDUSTRIAL :

S -

pomiciio _EVANSVILLE, TNDTANA, ESTADOS URIDOS DE_AMERICA

apongrany JUAN PABLU CADENA SARMIENTO

mruro _ F ORMULACION EXPLUSIVA MULTICOMPONERTE QUE TNCORPOKA VITRINITA COMO MATERIAL .OMBUS-

TigLt SOLIDO, Y METODO...

CLASIFICACION ] _

EXPEDIENTE No. U8 045001 FECHA DE soLictTup _92-U5 - 2008 rovio microFiLM

CERTIFICADO No. FECHA DE CONCESION —___________ VIGENCIA DESDE HASTA
PRORROGA CAMBIO DE NOMBRE

TRASPASO A

INVENTOR (ES) DENi1

S R. WILZBACHER, MICHAEL L. SCHIELE, JUHN C. HARMAN

OTROS

OFICINA DE COMUNICACIONES
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SECRETARY OF STATE [
STATE OF INDIANA - )
Todd Rokita
Secretary of State
APOSTILLE

(Convention de la Haye du 5 Oclobre 1961)
I. Country: United Statcs of America .
This public document has been signed by Debra A. Whitsell

acting in the capacity of notary public in & for Johnson County

hall e

and bcars the seal/stamp of notary public in & for the Statc of Indiana

CERTIFIED
5. at Indianapolis, Indiana

6. this the Thirty-first da.);'- of July, 2008

7. by Secretary of State of Indiana
{

8. No. A2008 - 14234 .

9. Secal/Stamp: 10. Signa

o v - '.
e, Greslo 8 )
atull}ﬂ“m -
W0 e

xee O

ey

Todd Rokita
Indiana Secretary of State

[ v, R 0
/ e, P b

Vool 2 s !}

WG 2 s )

IR A 24 e 1’
Ty 2 e
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"Soegvenest?

i8i6

Effective Mey 1, 2003 ali apostilies from the Indiona Secretary of State will have an electronically printed seal.

tdove

SELLO DEL ESTADO DE INDIANA
1816



PATENT APPLICATION

ASSIGNMENT

The Undersigned, Dennis R. WILZBACHER,
Michael L. SCHIELE, John C. HARMAN

acting as Inventors

of Colombian Patent Application
No.
Titled: EXPLOSIVE FORMULATION

9/5/08 —Evanoville 47700 Er e HIghWaY 3T

dahlc‘pﬁ in 1 MaoTh M“' 9.02

Evamsville, :‘.’JJ '-ﬁ?-o% Unided of Jnutu

hereby declare(s) that hefthey assign(s) all nghts
of ownership as well as all nghts and pnvnleges
relating thereto without exception over the
following patent application 1n Colombia:

No.

Titled: EXPLOSIVE FORMULATION

to, CARBO™"PRILL, INC.

domiciled In, 528 Mamn Street, Suite 202.4
Evanswille, IN 47708, United States of Amenca

The assignor(s) and the assignee sign this
document as proof of their acceptance of the

SOLICITUD DE PATENTE

CESION

Ei(los) Suscnto(s), Dennis R. WILZBACHER,
Michael L. SCHIELE, John C. HARMAN

en calidad de inventores

de la solicitud de patente en Colombia

No.
Titulada:

con domlcilio en, 1464-9—+-ﬁghwa‘y-¢+-Nm1h:

Nedh—émnsv#HH—WBﬁ——H&-ﬂw Norir—Evansvite—N—s7F68—0S:—14549
FHighway++North-Evansviei-477e84s.

dectara{n) por el presente documentc que
cede(n) todos los derechos de propiedad que
le(s) comespendan, asl ocomo las
prerrogativas, sin excepcion alguna, sobre la
siguiente solicitud de patente en Colombia:
No.

Titulada:

a, CARBO*PRILL, INC.
domlc ada en, 528 Main Street, Suite 202,
Ev ! ,,IN 47708, Estados Umidos de

e oedente(s) y el cestonaro firman este

4 "‘Jr Cumento como prueba de«su aceptacion de

. assignment. . 4 a cesion, J‘A.
P
¢ .
Y/  Given and signed on the ?‘4“ day of ﬂﬁ r 4 Diqmu\o bdo a e dias del mes de
of 200 Sy ysie L 2 v
b- A (_“e‘;g\\“ de Qe S(imude
Nasemam mﬂ\q-mnﬁ- Xia

87%/».,& 1o

Signature of Asgignes

X
e

Q&?Mé /Z(‘)'L&mw o

,.s‘">
Sugnature of As Igno ‘ \ 0 e
/ N Famin

v he0. 1

PENTA

umblﬂ .-—""F'

a del Cedente
d\

Firma del Cesionano

s,






On this 7 i gday of 1} of
parsonally appe hafore me,
Uendraur '

to me known, and known o me to be the person who
slgned the foregoing instrumeant whe beirng by me duly
sworn did depese and say that he {she) 12 the

a VLB ReD Canbe Prstdnc.

Vihich s legally constiiuted for a term not yet expired,
that deponent & authorzed by sad Company i
corfer this Assignment document: that the seal
affixed hareunto by the deponent In the name end on
behalf of sad Corporation 13 the corporate seal
thereof and that the purpese for which this Instrament
Is granted is incieded within the corporats purpase of
COMpaEy.

The undersigned Matary Public aftests that he has
soen the dosuments thal prove the existence of tie

Uy -V g
State of

under date of 5"&1 &ﬂﬁl ¥ ‘

and that b (she) who granis the present Assgrmant
docurnent is its Representative,

Motany Public {Seal}
6@ Oate - 7o-2013

NOTARIAL CERTIFICATE
NATURAL PERSCN

On this 7 &4 day of"?'ﬂma‘ of 208
persondly appeared  before me, Denns R
WILZBACHFER, Michasl L. SCHIELE, John C.
FHARMAN

who iz{are) known to me and who | attest execubed
the foregang document and he (they) declared he
{they) gramifs) the docurnent for the uses and
purposes therem expressed.

,@Wzﬁ?m&’_

Nutgry Pubilc {Seal)

1

KO0 &

Hoy “da de
perscnalments compareci ante mi,

a quen conezeo, ¥ de guien me conska qua firmé
€l antertor docurmento, debidamente juramentada
doclard y dije que & ea

de,

Soaedad fegalmente canstituida para un pericdn
de duracién que adn no ha terminado; qué o
dediarante estd aulonzado por dicha compafiia
para econferr ests documents de Caesion; que €
selln astampado por &) @ ple de tal Cesitn, an
nombre vy reprezentaciin  de [l expresada
compafila, es et sello oficial de &lia; ¥ quo sl objeto

para el cual se confiere este nstrumenie esta .

gamprendida dentrg del de |2 sociedad.

El suscrto Notario hace ¢ongtar que tuva a fa vista
las prusbas de la eastencia dz |a secedad.

Estado de
con fecha ]
¥ gue quian ﬁﬂ;’::enle dosuments de

Cesion es 5

ARFERSGONA MATURAL

Hoy de de .
comparecidferon)  ante  mi,  Dennis R
WILZBAZHER, Michasl L. SCHIELE, John G,
HARMAN

2 guien {gs) conozsd ¥ me consia que es(son)
lafs) personafe) firmante(s) del documento gue
precede v quienfes} declara{n) gue otorgan al
mismg para los fines y propdsitas due en &l se
BHPTRSAN.

Motarg Pdblize {selta)

T

L



TRADUCCION AL ESPANOL del documento de cesion de solicitud de Patente a

CARBO PRILL INC,, firmado por los cedentes y el cesionario.

SECRETARIA DE ESTADO
ESTADO DE INDIANA

Todd Rokita
Secretario de Estado

APOSTILLA
(Convencién de La Haya del 5 de Julio de 1961)

1. PAIS: ESTADOS UNIDOS DE AMERICA
ESTE DOCUMENTO PUBLICO
2.  HA SIDO FIRMADO POR DEBRA A. WHITSELL
3.  ACTUANDO EN CAPACIDAD DE NOTARIO PUBLICO, EN Y PARA EL CONDADO

o

DE JOHNSON >

4. YLLEVA EL SELLO/TIMBRE EN Y PARA EL ESTADO Dy

) CERTIFICADO e 1o Notorla Cugrerta U0 este Circlo 58

(1) &l lﬂ f&w!l!{) [D' ‘ﬂ HIN 'de ©o
0‘!09 qua [ Tled

¢ 0 p * A

el Uiiglll:ll que % .“l tcam ﬂh visidh i<

5.  ENINDIANAPOLIS, INDIANA
6.  ESTE TREINTA Y UNO DE JULIO DE 209 '
7. POREL SECRETARIO DE ESTADO#E INDIANA
8. NO.A2008 - 14234

9. SELLO/TIMBRE 10. FIRMA

(FIRMA)
TODD ROKITA
SECRETARIO DE ESTADO DE INDIANA

Hay un sello que dice:

SELLO DEL ESTADO DE INDIANA
1816
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SECRETARY OF STATE b
STATE OF INDIANA ’

Todd Rokita
Secretary of State

APOSTILLE
(Convention de la Haye du 5 Octobre 1961)

1. Country: United States of America

2. This public document has been signed by Debra A. Whitsell

[FS]

acting in the capacily of notary public in & for Johnson County

4. and bears the scal/stamp of notary public in & for the State of Indiana

CERTIFIED -

5. at Indianapolis, Indiana

6. this (he Thirty-first day of July, 2008

7. by Secretary of State of Indiana

8. No. A2008 - 14234

9. Scal/Stamp: 10.

RENTA
m%g‘gor}gj nhie e

CRebies L b

odl ‘

v\

vsut®

L2

Todd Rokita
Indiana Secretary of State

v

-
RIS

816

Efjective May I, 20003 ull apostilies {fom the Indiana Secrctary of State will have an electronicallv printed seal,

1dove
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(f": ?r" £
,aRTiFléADO NOTARIAL (SOCIEDAD) NOTARIAL CERTIFICATE (CORPORATIO L)b
. -
Hoy de de X Onthis 74 dayof Ma7 of A00¥ personally

" personalmente comparecio ante mi appeared before me Andicer ,7—! i :' 7,

a quien conozco, y de quien ne consla que fimMo6 ef anterior 0 me known, and known lo me to be the person who

documento, debidamente juramentado declaro v dijo que é  signed the foregoing instrument who being by me duly
{ella) es , sworn did depose and say that he (she) is the
,',... * .
L UP R
de CARBO*PRILL, INC. of CARBO‘PR"—L, INC.

Sociedad legalmente constituida para un periodo de Which is legally constituted for a term not yel cxpired, that
duracion que aun no ha lerminado; que el declarante esta deponent is authorized by said Company to confer this
autorizado por dicha compaiiia para conferir este poder; que Power of Allomey: that the seal affixed hereunto by the
el sello estampado por &l al pie de tal poder, en nombre y deponent in the name and on behalf of said Corporation is
representacion de la expresada comparia, es el seilo oficial the corporate seal thereof; and that the purpose for which
de ella; y que el objeto para el cual se confiere este this instrument is granted is included within the corparate
instrumento eslad comprendida dentro de! objeto social de 1a purpose of company.

sociedad.

El suscrito Notario hace constar que fuvo a la vista las The undersigned Notary Public attests that he has seen the

pruebas de la existencia de la sociedad. documents that prove the existence of the company.
/
. . ) (LW&’&L&‘CU(&? /L/
Estado de . /( State of
con fecha © " under date of 'm oa 7 2009

y que quien confiere el presente poder es su representante.

Nolario Publico (sello)

CERTIFICADO NOTARIAL
PERSONA NATURAL

Hoy de de . comparecio(eron) ante mi Pn this day of of
personally appeared. before me '

a quien (es) conozco y me consta que es(son) la(s) wiho is{are) known 10‘ me and who I attest executed the
persona(s) firmante(s) del documento que precede vy foregoing document and he (lhey) declared he (lhey)

quien(es) declara(n) que olorgan el mismo para los fines y  grant(s) the document for the' uses and purposes therein
propositos que en &1 se expresan. expressed. v

Notario Publico (sello) Notary Public (Seal)

LEGALIZACION POR APOSTILLA ES REQUERIDA. LEGALIZATION 8Y APOSTILLE IS REQUIRED.
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Brigard « Castro

BOGOTA - COLOMBIA

PODER

Yo {nosolros) CARBO*PRILL, INC.

domiciliado(s) en, 528 Main Streef, Suite 202, Evansville, IN
47708, Eslados Unidos de América

Nombro(amos) a: JUAN PABLO CADENA SARMIENTO
y/o CARLOS H. PALACIO EASTMAN y/o MARTIN E.
TORRES CARDOZO, de Bogota, Colombia, apoderados
verdaderos y legales con poder especial, amplio y suficiente,
para recabar de las oficinas y autoridades colombianas
adiministrativas, judiciales y de policia, en cualquier instancia
o0 recurso, la oblencion de patentes de invencion, registros
de marcas, disefios industriales, modelos de utilidad,
depdsilos de nombres comerciales, lemas comerciales y
ensefias, registros de derechos de autor y contratos sobre
los mismos, obtencion de certificados de obtentor de
variedades  vegetales, asi como sus prorrogas,
renovaciones, anotaciones de traspaso, cambios de nombre
ylo domicilio y/o direccion; elaborar, tramitar y registrar
conlratos de licencia y licencias de cualesquiera clases;
infervenir como demandante o como demandado en
cualquier instancia y recurso ante cualquier juez,
corporacion, funcionario piblico o autoridad en’ acciones
judiciales, administrativas y de policia tales como:
oposiciones al registro de marcas; acciones de caducidad,
cancelacion y nulidad; acciones reivindicatorias, acciones
derivadas de la oblencidn o explolacion de ficencias;
acciones de competencia desleal; demandas penales;
acciones de indemnizacion de perjuicios, reclamos vy
observaciones a solicludes de patentes, disefios
industriales, modelos de ulilidad, en el ejerciciv de medidas
cautelares y en otras acciones o medidas similares.

A esle efectoy lo(s) faculio(amos) para elevar solicitudes,

formular descripciones, enmiendas, protestas,
declaraciones, oposiciones, cancelaciones, nulidades,
apelaciones y reclamos; pagar impuestos, cuolas y

gravamenes prescriios por la ley; renunciar ¢ desistir a
derechos concedidos o en curso de concesion; recibir toda

.,lase de documentos y valores, dando el descargo
respectivo, y, en general, para dar ante dichas autoridades
lodos 10s pasos necesarios al efecto indicado y lomar {odas
las medidas que creyeren conducentes al resguardo de mis
(huestros intereses), con todas las demas facuitades legales
necesarias.

Esle poder comprende la facultad de ratificar o confinmar en
mi (nuestro) nombre lo acluado asi camo la facultad de

- desislir, transigir, comprometer, y la de sustituirlo en todo o
en parte y revocar suslituciones. Asimismo nombro{amos)
a: JUAN PABLO CADENA SARMIENTOQ y/o CARLOS H.
PALACIO EASTMAN y/o MARTIN E. TORRES CARDQZO,
domiciliade(s) en la Carrera 7 No. 71-21, Torre B, Piso 4,
mis (nuestros} apoderados en Colembia, con facultades
para recibir nolificaciones y designar apoderados judiciales o
exirajudiciales.

Otargado y fimado en l_ \,\{
hoy de de 200_ ‘\.f
Firtna \
Nombre ‘ . N
Cargo ™

Fenounce or waiyg

POWER OF ATTORNEY
I (We) CARBO*PRILL, INC.

domicited in, 528 Main Street, Suite 202, Evansville, IN
47708, Uniled States of America

Hereby appoints JUAN PABLO CADENA SARMIENTO
and/or CARLOS H. PALACIO EASTMAN andior MARTIN
E. TORRES CARDOZO, of Bogota, Colombia, my (our)
true and lawful attorneys with special, ample and sufficient
power to obtain from the Colombian administrative, judicial
and police offices and authorities, in any instance, privileges
of patents of invention, registration of trademarks, industrial
designs and utilily models; regisiration of commercial
names, slogans and emblems, registration of copyright and
contracts related lhereto, cerificates of obtainers of
vegetables varieties, as well as extensions, renewals and
recordal of assigninents and changes of name andior
domicile andfor address related to the above; o prepare,
prosecuie and register licenses of any kind; to acl as
plaintiff or defendant in any insiance or recaurse, and
before any judge, corporation, public official or authority in
judicial, administrative and police aclions, such as:
oppositions to the registration of trademarks; caducity,
cancellation and nulh 3PNl s claim actions derived from
the obtaining or exgh® of licenses action of unfair

damages: clajg A ervations on patent apphcauons
models, industigl dag¥ns and utmty modelsi
of preventive GEEg§ues m.cécuc; s or sumlar-

. 0
proceedings. %\a ot I

v e\ﬁgmgw”““"‘““"‘m%

e rights granted or in the process of
granting, to re(®ve al! kinds of documents and valuables,
giving the respeclive release of receipl, and, in general, 1o
lake before said authorities the necessary steps to such,
elfecl, and any measures that they may deem pertinent to
the safeguard of my (our) interest(s}) wilh all the other
necessary legal powers.

This power includes the facully to ratify or confirm desist,
setlle and compromise on my (our) behalf, and to substitute

lhis power in whole or in part and to revoke substitutions. At

the same lime | (We) hereby appoint JUAN PABLO
CADENA SARMIENTO andfor CARLOS H. PALACIO
EASTMAN andior MARTIN E. TORRES CARDOZO,
domiciled in Carrera 7 No. 71-21, Torre B, Piso 4, my (our)
attorney(s) in fact, wilh powers ‘o receive nolifications and /
to designate judicial and exirajudicial attorneys. /o ’

fe~""
Granted and signed in ;XN y UsSA
tis TN gay of Hai 2002
Signature d . c .

Name Amdee Fﬁ“wnk
Title Vp) RLD.

Evamsiille




TRADUCCION AL ESPANOL del Documento de Poder otorgado por CARBO PRILL,
INC., con domicilio en 528 528 Main Street, Suite 202, Evansville, IN 47708, Estados
Unidos.

SECRETARIA DE ESTADO
ESTADO DE INDIANA

Todd Rokita

Secretario de Estado

APOSTILLA
(Convencién de La Haya del 5 de Julio de 1961)

1. PAIS: ESTADOS UNIDOS DE AMERICA
ESTE DOCUMENTO PUBLICO
2. HA SIDO FIRMADO POR DEBRA A. WHITSELL

3. ACTUANDO EN CAPACIDAD DE NOTARIO PUBLICO, ENg

CONDADO DE JOHNSON -

4. Y LLEVA EL SELLO/TIMBRE EN Y PARA EL ESTADQDELD

< | En la Notaria Cuarenc & ane (irtule se
totejd ba presante fosoropia qua (oindld
eloriginal que sehatenidan tovistpg®

5. EN INDIANAPOLIS, INDIANA

B. ESTE TREINTA Y UNO DE JULIO DE 2008

7. POR EL SECRETARIO DE ESTADO DE INDIANA
8. NO. A2008 - 14234

9. SELLO/TIMBRE 10. FIRMA

(FIRMA)
TODD ROKITA
SECRETARIQ DE ESTADO DE INDIANA

Hay un sello que dice:

SELLO DEL ESTADO DE INDIANA
1816
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REPUBLICA DE COLOMBIA
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

Folio 6%
2020
Baogotd D.C.,

Doctor{a)

CADENA SARMIENTO JUAN PABLO
hpoderado(a) y/oc Representante de
CARBO*PRILL, INC

REFERENCIA Radicacidn No. 08 45001
Solicitud internacional PCT/US2005/039%617
Fecha inicio fase nacional 02/06/2008
Tramite 1
Evento r 378 L
Actuacién 416
oficio No. ' 9135
Folios 1

Teniendo en cuenta gue la solicitud de privilegio de patente gque se tramita bajo el
expediente indicado en la referencia, refine los requisitos de forma establecidos en
la Decisidén 486 de la Comisidn de la Comunidad Andina, el Tratado de Cooperacidn en
Materia de Patentes (PCT), el Reglamento y la Circular Unica de la Superintendencia
de Industria y Comercio, se envia el extracto de la solicitud a la Oficina de
Comunicaciones para efecto de su publicacién en la Gaceta de Propiedad Industrial.

Cimplase
Pado en Bogota

ALIX CARMEN SPEDES' DE VERGEL ‘ . .
Jefe de la/divisién de Nuevas Creaciones ° '

adpall

-



Industria y Comercio
SUPERINTENDENCIA

DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No. 08-045001

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION
FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 6‘!1 DE
FECHA '31 DE DICIEMBRE DE 2009 EL TE_RMINO HABIL SENALADO POR LA

LEY EXPIRA EL 06 DE ABRIL DE 2010

NOTA: Dentro del plazo de los seis (6) meses siguientes a partir de la fecha de publicacion
en la gaceta de Propiedad Industrial, deberd solicitar y cancelar el examen de
patentabilidad so pena de que la solicitud caiga en abandono, de acuerdo con lo
establecido en el Articulo 44 de la Decisidn 486/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.
Si NO X
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