International
Pyrotechnics
Society

Newsletter

Spring 2010

President

Rutger Webb

TNO Defence, Security and Safety
P.O. Box 45

NL-2280 AA Rjswijk

The Netherlands

Phone: +31 15 2843771

Fax: +31 15 2843974
rutget.webb@tno.nl

Vice President

Dr. Tracy A. Vine

QinetiQ

Fort Halstead

Sevenoaks, Kent TN14 7BP
UNITED KINGDOM
Phone: 44-1959-51-4942
Fax: 44-1959-51-6065

tavine inetiQ.com

Vice President

Dr. Ernst-Christian Koch
MSIAC, NATO HQ
B-1550, BZS030
Brussels, B-1110
BELGIUM

e-c.koch@msiac.nato.int

Treasurer

Dr. Greg Knowlton
NammoTalley, Inc.
PO Box 34299
Mesa, AZ 85299
USA

Ph: 480 898 2299
Fax: 480 898 2402

gknowlton@nammotalley.com

Secretary

Ruth Schaefer
1754 N 800 E
Ogden, UT 84414
USA

ipssecretary(@yahoo.com

Archivist

Alex Schuman

NSWC, Indian Head Division,
101 Strauss Ave.

Indian Head, MD

USA

alexander.schuman@navy.mil

Editorial

Dear Colleagues:

It appears to me as it has been only yesterday that we consti-
tuted as the new IPS board in Fort Collins back in July 2008.
However this term is definitely approaching its end and new
elections are due. Hence this issue of the newsletter is dedicat-
ed to introduce to you the applicants for the new board and to
make you aware of their background and their ambition to run
for the job.

I wish to take the opportunity and thank you for your trust
and the productive feedback on our work.

Please exercise your constitutional rights and take part in
the election!

Best wishes

Ernst-Christion Koch

37" International
Pyrotechnics Seminar

The Major International
Forum for Pyrotechnics

11. - 16. July 2010, Doubletree Hotel, Grand Junction Colorado,
USA

You may still submit Abstracts
for Oral Contributions and
Posters !

Hosted by Safety Consulting Engineers, Inc. and IPSUSA, Inc.
in cooperation with The International Pyrotechnics Society
Download the Second Circular at
http://www.ipsusa.org/IPS37secondann.pdf
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A Word from the President

As President I want to express my appreciation to every
individual who has helped the IPS in one way or another.
Some have sponsored financially (like our only IPS corporate
sponsor TCI the 36t IPS in Rotterdam), and others have
contributed many hours of their free time (such as Dr Ernst-
Christian KOCH, who has volunteered to create the last 2
Newsletters!). Furthermore, I wish to thank Wiley-VCH for
their continued support and offer to give a reduced rate to the
PEP Journal to IPS Members.

For 2011 we are already in contact with the French GTPS.
GTPS submitted a proposal to organize another meeting
(EUROPYRO) and their proposal has received full support by
the IPS Board. And therefore it is now an officially IPS
sanctioned meeting. The dates for this meeting are planned 10
til 12 May 2011, and the location is Reims, France.

The future hold challenges ahead for the IPS. One of the
challenges is that we must make sure that the IPS meetings are
the best possible meetings to attend, against a “background”
of an increasing number of meetings within the field of
Energetic Materials. Although in numbers the community is
not getting any larger, it appears that there are more and more
events taking place.

This is my last ‘word’ as a President in this IPS Newsletter. My
‘term’ over the past 2 years has passed almost; time passes
quickly. It has been my honor to be serving as IPS President.

Rutger Webb

in the UK covering a range of applications from EOD
applications to fireworks.

During these years I have seen the significant benefits in
international communication between the workers from many
different countries, in a highly specialised field of research.
This will be even more important in the future as expected
funding cuts to both military and civilian projects will demand
even more effective exchange of ideas and information. This is
also essential if experience in the research, development and
application of pyrotechnics and energetic materials is to be
maintained.

As President I intend to continue to encourage and suppott
this essential work.

Drt. Ernst-Christian Koch

Candidates for the 2010-2012 term

The nomination committee has informed the IPS BOD about
the following nominations

President Dr.Tracy A. VINE.
Vice-President Dr. Ernst-Christian KOCH.
Vice-President Dr. Trevor T. GRIFFITHS.

Treasurer Dr. Gregory D. KNOWLTON
Secretary M. Philip KNEISL
Archivist Mr. Alex SCHUMAN  Mr. Rutger WEBB

I graduated from Kaiserslautern
Technical University and made my
PhD in organometallic chemistry in
1995. Since 1997 I have been working
in the field of energetic materials in

Society since 1998 and have served as Vice-President in the

current term (2008 - 1010). Since 2002 I regulatly participate in
seminars with posters and presentations and am cv-chairing the

various assignments in German
industry. I have been a member of the

Annual International Workshop on Pyrotechnic Combustion
Mechanism — a function of the society — since 2004 together
with our president Rutger WEBB.

My current position is Technical Specialist Officer - Energetic
Materials with the NATO Munitions Safety Information
Analysis Center (MSIAC) in Brussels, Belgium.

As Vice-President of the society my major aim is to increase
visibility of pyrotechnics in the international energetic
materials community, promote pyrotechnic research and
further the exchange of information.

Dr. Trevor Griffiths

Dr. Tracy Vine

I graduated from Exeter University with a
degree in Chemristry and went on to
Southampton University to study for a
PhD in molecular electronics. I have been
working in the field of energetic materials
for over 15 years (and am still enjoying it!).
I have been a member of the Society since
1998 and have served as Secretary (2002- ¥

2006) and Vice-President (2006-1010) and

regularly participates in seminars. I am currently working as a
research scientist in pyrotechnics and initiators with QinetiQ

I graduated from Imperial College,
London University with a BSc and a
PhD in Chemistry.

In 1978 1 joined the Pyrotechnics
Research  Group of the Royal
Armament Research and Development
Establishment which was based at Fort
Halstead near Sevenoaks, Kent. During

my career I was transferred first to the

Defence Research Agency (DRA) and then to the Defence
Evaluation & Research Agency (DERA).

I have worked in the field of energetic materials for over thirty
years and during that time I have developed a deep technical
knowledge in all aspects of pyrotechnics. I have significant
experience in the application of thermal analysis and
calorimetry to studies on energetic materials.

In 1993 1 spent 15 months as an exchange scientist at the
Aecronautical and Maritime Research Laboratory, Melbourne,
Australia. On my return to the UK, I was appointed to lead



the Pyrotechnics Team to deliver research for UK MoD on
Pyrotechnics and Explosive Trains and rebuild an Initiators
Research Team.

My wide knowledge of energetic materials has allowed me to
provide technical advice to UK MoD and Industry, addressing
many diverse problems associated with in-service munitions
and assessing a wide range of commercial off-the-shelf
equipment and munitions to establish whether they ate
suitable for UK service use by addressing both their
performance and safety. This work has had a significant
impact on the teliability of both present and future service
pyrotechnic munitions.

In 1999 I was appointed as a Fellow of the Royal Society of
Chemistry and became a Chartered Chemist.

Current activities

I continue to work at Fort Halstead in the Energetic Business
Group (BG) of an Anglo-American company called QinetiQ. I
provide strategic leadership across the BG and support the
thirty-two staff of the Energetics Domain in the delivery of
research and project support on energetic materials to UK
MoD and commercial customers. I technically lead the UK-
Energetics High Explosive and Innovation tasks.

I have published more than 250 reports and papers, made over
100 presentations and have been an invited speaker or co-chair
at a number of international conferences. I have organised and
co-chaired two International Conferences on the Heat Flow
Calorimetry of Energetic Materials. In 2009 I was appointed as
a QinetiQ Fellow.

Recently, a US Department of Defense project I technically
managed was selected for a Strategic Environmental Research
and Development Program (SERDP) Project of the Year
award.

I have been a member of the Society for many years and
jointly administer the Frank Carver Bursary Fund. I would the
opportunity to setve as Vice President so that I can assist in
promoting the Society, support the other members of the
board in the execution of their duties and if appointed, setve
on a Prime Committee of the Society.

Appointments and Honours

Principal Capability Group Leader, Energetics Technologies
Domain, QinetiQ.

QinetiQ Fellow.

Dr. Gregory Knowlton

Ph.D. Inorganic/Analytical ~Chemistry, Arizona State
University, 1982 § :” al
B.S. and M.S. Chemistry, San Jose [ o=
State University, 1974 and 1976, As gt SR
Ditrector of Research and Test, Dr. o i
Knowlton is  responsible  for

management of the technical
programs and the activities of
Chemists,
Technicians within the Research and Test Departments. His

Engineers and

duties also include program work involving the development,
characterization, testing and diagnostics of gas generators,
propellants, pyrotechnics and explosives.

Experience:
Dr. Knowlton has been with Nammo Talley, Inc. (previously
Talley Defense Systems) since 1980. During that time, he has
had major technical responsibility in the areas of instrumental
analysis, analytical methods development, and formulation
development, characterization and testing. Dr. Knowlton was
the Principal Investigator for all infrared countermeasures
programs and technology at Talley for over ten years. He has
been instrumental in the development and diagnostics of
numerous pyrotechnic delay systems. Dr. Knowlton has also
played a key role in the development of gelled and cast/cured
pyrotechnic/explosive  fills  for bomb and  warhead
applications. He was the technical lead for the team
responsible for airbag energetic material formulation,
development and characterization. In this role he was
instrumental in design, selection and development of all
pyrotechnic materials used in Talley airbag inflator systems.
Currently, Dr. Knowlton is the Principal Investigator for
programs involving the study and development of energetic
compositions for use in thermobaric/enhanced blast weapons.
Dr. Knowlton has published over 25 papers and authored over
30 technical reports in the areas of inorganic and analytical
chemistry, pyrotechnics, propellants and explosives. He also
holds 15 U.S. and foreign patents for sodium azide-based
nitrogen gas generating formulations, non-azide gas generating
pyrotechnic formulations, pyrotechnic autoignition
compositions for use in both civilian (automotive airbag, fire
suppression) and military (munitions dispersion) applications,
and heat transfer delays and igniters.

Significant Accomplishments:

1. Invented/patented a seties of Mo/AgNOs-based low
temperature autoignition materials;

2. Invented/patented a vatiety of azide and non-azide gas
generant compositions for airbag inflation applications;

3. Reformulated tungsten pyro delay for M913 and M927
extended range munitions to increase reliability of delay
times.

Memberships:
American Chemical Society
National Defense Industrial Association
American Institute of Chemists, Fellow
International Pyrotechnics Society, Treasurer since 2004
JANNAF Propellant Development/Characterization,
Propulsion, and Combustion Subcommittees
WETC/DOTC/DOLC Co-Chairman for Pyrotechnics
Section (2000-2007)
SAE - Chairman, “Inflatable Restraints Standards Committee”
(1999-2001).
Candidate’s Statement:
As IPS Treasurer for the past 6 years, I have enjoyed the
opportunity to interact with both new and continuing
members in person or via mail/email or telephone. Setving on
the Board of Directors for the IPS has been challenging as
well as rewarding. In continuing as the Society’s Treasurer for
the next 2 years, my objective would be to maintain continuity
in the area of IPS funds and financial dealings (e.g. paying bills,
collecting dues, etc.). My goal, as always, is to do the very best
job I can serving the membership of the IPS as Treasurer and
as a member of the IPS Board of Directors.



Philip Kneisl

Rutger Webb

I graduated from the University
of Rochester with a BSChE and
from West Virginia University
with a MSChE. Following
graduate school 1 worked for
NSWC Indian Head at the
Yorktown Detachment for 10
years. While at Indian Head I
developed the PBXN-9 loaded
5"/54 projectile, PBXW-14 and
provided production support on several Navy warheads and
PBX formulations. In 1999 1 started working for
Schlumberger in Rosharon, TX. I am currently a principal

chemical engineer and run the energetics materials lab. My
responsibilities include developing, testing and sustaining all
explosive, propellant and pyrotechnic formulations used by
Schlumberger. In my spare time I enjoy cooking, photography
and shooting.

I am running for Secretary because I recognize the IPS as one
of the best venues for expanding my knowledge in energetics
and developing professional contacts.

Alex Schuman

Three years undergraduate studies at the
Colorado School of Mines, Golden,
CO, BA Chemistry, University of
Colotrado at Boulder, 1976

Wide variety of experience (both plant
and laboratory) in the commercial
chemical industry  (hydrometallurgy, plastics, oilfield,
pharmaceutical, synthetic organic chemicals, etc.).

Became a charter member of the IPS in 1980, attended first
IPS in Vail CO in 1986, and never looked back. Continuous
involvement in fireworks in both amateur and professional
aspects for many yeats. Starting in the late 1980s, worked at a
variety of companies making energetic materials and devices:
OEA, Unidynamics (studying under Dr. John Fronabarger),
Pacific Scientific, TPL (pyro demil), Puritan Bennett, B/E
Aerospace, and Indian Head Division, Naval Surface Warfare
Center. Civilian products include airbags, oxygen generators
for aviation, fireworks, etc. Involved with a wide variety of
military projects based on energetic materials. Currently a
scientist in the explosive safety division of the Indian Head
Division, Naval Surface Warfare Center. I am running for this
position because this is what I do best: finding technical
information, especially that related to energetic materials. I am
the current IPS Archivist (since 2006?).

Technical Consultants Inc.,
4305 Ambassador, Marshall, TX 75672, USA

My first job was as a Researcher at
TNO at their Pyrotechnics lab, and it
started in December 1998. 1 received
my Bachelors degree in Chemical
Engineering  from  The  Hague
University of Applied Sciences. I have
been blessed to work on a wide
variaty of  applications;  civilian

re

pyrotechnic projects (e.g. fireworks,
thermites, cool gas generators), as well as military pyrotechnic
subjects (e.g. military obscurants, flares, impulse cartridges
etc). Its hard to capture in words how much help I have had
through my IPS contacts over the years on these topics.

It has been a great honour for me to have been serving on the
IPS Board; since 2004 until 2008 as Vice President, and since
2008 as President. I want to thank EVERYONE who has
helped the IPS accomplish their success' over these years.
Some have 'chipped in' more than a fair share, I know. Last
year I was trying to help IPS members get connected to the
new IPS website (see info on page 7). I really hope that we can
make more use of that. I believe that the IPS should benefit a
bit more from the technology the internet can offer.

Those who know me personally, know my deeply routed
passion for Pyrotechnics. Over ten years ago I have been
slowly building a modest private bookcollection on
Pyrotechnics. Furthermore, at TNO I have access to a large
collection of Proceedings etc. So, people who are in need of a
publication in some odd conference, normally know how to
find me. Having said that, it is my hope to be serving for you
as IPS Archivist for the next term.

Dr. Piet Halliday honored

At the International Society of Explosives Engineet's 36™
Annual Conference, South African native
Piet HALLIDAY — a member of the
IPS- was recognized with the President's
Award, acknowledging those who have
contributed their time and talent to the
organization -- for commendable

volunteer effort to the Society. Dr.
Halliday began his career in explosives at AECI in 1980 after
completing a PhD in the synthesis of high energy sensitizers
for explosives. He was appointed as Research Officer with
African Explosives to initiate the first research and
development work on emulsions.

Read more about this at http://isee.org/FPawardsnews2.htm




8" WPC 10 July 2010, Grand Junc-
tion

For the 4% time since the initial event in 2004 the Workshop
on Pyrotechnic Combustion Mechanisms will be held again in
Colorado, USA. After we have been three times to Fort Col-
lins (2004, 2006, 2008) we now will meet on Saturday 10 July
2010 before the upcoming 38™ IPS Seminar at the Doubletree
Grandhotel in Grand Junction Colorado, USA.

Viiew of the Doubletree Grand Junction accessed at

hitp://doubletreeLhilt [en_US/di/hotel/GJTDTDT-Doubletree-Hotel-Grand-] lorado/index.do

Invited speakers:

Report on the 2009 annual Autumn
meeting of the Japanese Explosives
Society

Marc COMET, ISI, FRANCE Phosphorus-based nanothermites:
a new class of energetic compositions

Shubra GANGOPADHYAY, Uriversity of Missouri, USA,
Tunable Combustion Characteristics of Reactive Nano-materials with

reduced ESD Sensitivity

Kelvin T. HIGA, NSWC, China Lake, USA,

Advances in Nanoenergetic Materials, Material Charac-terization and
Applications

Carole ROSSI, I.4AS-CNRS, FRANCE,
Nanoenersetics on a Chip — Towards High Eneroy Density MEM.S

Uwe SCHALLER, ICT, GERMANY,
Energetic Lonic Liguids and their Potential Applications

Steve SON, Purdue University, USA,
Silicon based Energetics and the Effect of Doping

The participation fee is 150 USD.

This includes
e  continental breakfast, coffee & beverages, lunch
e USB memory stick with the presentations

To register please send an e-mail to

e-c.koch@msiac.nato.int

or

astappa@sandia.gov

By Dr. Shingo DATE, National Defense Academy of Japan

On 10+ and 11+ December 2009, the Annual Autumn Meeting
2009 of Japan Explosives Society (JES), which was organized
by the JES Western Branch under the auspices of JES, was
held in Kitakyushu International Conference Hall (Figure.1) at
Kitakyushu-city,

Figure 1 Kitakyushu International Conference Hall

Fukuoka Prefecture, jointly with the Meeting of the Japan
Society for Aeronautical and Space Sciences Western Branch

(JSASSWB). Kitakushu-city,

Figure 2 Kokura Castle in Kokura, Kitakynshu-city

the birthplace of the modern iron and steel industry in Japan,
has the second largest population (population of 983,083 as of
1s¢ December 2009) in the Kyushu Island next to Fukuoka-city




and it could be reached from Fukuoka-city in 20 minutes by
the bullet train “Shinkansen”. It is an industrial and
commercial city, with a wonderful mixture of Western and
Japanese architectures (Figures 2 and 3) and culture. During
the past 10 years, six of the Annual Autumn Meetings have
been held in this city. The Annual Autumn Meeting, which is
held normally in October

Ouy . |

"

l ~ TN A

Figure 3 Kokura Station in Kokura, Kitakyushu-city

or November, was held this year in December. There was a
total attendance of 100+ participants for the joint meeting,
mostly from Japan together with 2 participants from Korea.
The registration fee was 5,000 yen (approximately $56 US or
38 euros as of December 2009) which includes the price of
one abstract book for the JES conference (one abstract book
for the JSASSWB meeting could also be purchased by paying
2,000 yen (approximately $22 US or 15 eutros as of December
2009) at the JSASSWB registration desk) and additional 3,000
yen (approximately $33 US or 23 euros as of December 2009)
for participants attending the dinner party also. There were 67
oral presentations and 2 invited lectures for the meeting of the
JES, and there were 79 oral presentations and an invited
lecture for the JSASSWB (note: there were 11 oral
presentations for the joint session and an invited lecture was
held jointly). The oral presentations for the JES meeting were
given simultaneously in three separate rooms (Figure 4).

Figure 4 Just before “the moment of truth”

Twelve minutes for the presentation and three minutes for
questions and comments were allowed for each oral
presentation. The presentations were done in Japanese, but
presentation in English are also allowed. There were heated
discussions for the majority of the presentations. Although the
sessions this time were not categorized strictly by research
topics, the topics could be categorized as follows, showing that
there was a wide range of topics that were presented during
this meeting (number in parenthesis gives the number of
presentations): Rocket motot/ propellants (19); Fireworks (8);
Gas generants (7); Modelling (10); Processing (2); Detonation
(2); Blasting (7); Shock compression (1); Explosive welding (1);
Laser ablation (1) ; Detection and analysis (3); Thermal
stability (2); Safety (3); Environment (1) As for the social event
of the joint meeting, there was a joint dinner party for both
meeting members in the evening of the first day, in a
buffet - style, hosting 100+ patticipants. This time, the dinner
party featured traditional Japanese drum (wa-daiko)
performances (Pic.5) and door prizes. The next Annual
Autumn Meeting will be held in the Kyushu Island in October
or November. Further details will be announced in due course.
Just before that, the Annual Spring Meeting of JES will be held
on 20t and 21se May 2010 at Keio University (Hiyoshi
Campus), Yokohama, Kanagawa.

Figure 5 Traditional Japanese drum (wa-daiko) performance during the
dinner party

IPS Website Update

The new IPS website address (URL) is

http://www.intpyro.org . All IPS members have access. But

you first need to send an email to rutgerwebb@gmail.com

after which you will receive a standard email with some basic

instructions and a unique username and (initial) password for
you. The website has some specific benefits for IPS Members
only; so you see a section of the website that’s not visible to
the outside world. Once you have a login, check out

http://intpyro.org/members.aspx Please feel free to contact

us for suggestions on improvements!




Keep the Community informed

You have been awarded a prize, you have been promoted, you
have transitioned to another job, taking a sabbatical year.
Whatsoever it is, please let the community know and drop us

an e-mail at the following address: e-c.koch@msiac.nato.int

How to vote

Attached to the mail with which you received this newsletter is
the ballot for the 2010-2012 term IPS Bord elections. You can
either do electronic voting or manual voting. Both processes
are equally anonymous as a result of procedure. Please find
instructions below.

1 Electronic voting

Flares
Ernst-Christian Koch (Belgium)

Synthesis, Thermal Decomposition, and Properties
of [Mn(CHZ);][C(NO»)3]»

Jin Zhang, Tonglai Zhang
Yan Cui, Xiaochun Hu, Zhenhua Liu

34

¥ Li Yang, Jianguo Zhang,

Relationship Between RDX Properties and Sensitivi-

ty
Ruth M. Doherty, Duncan S. Watt (USA)

Synthesis and Characterization of a New Class of
Energetic Compounds - Ammonium Nitrimino-

tetrazolates
Thomas M. Klapétke,* Hans A. Laub, Jorg

Stierstorfer (Germany)

33

33

Separation and Determination of PETN and TNT by

HPTILC
Marzieh Chaloosi, Seyed Karim Hassani Nejad-
Darzi,* Vanik Ghoulipour (Iran)

Recent Advances in the Chemistry of Ns*, N5~ and
High-Oxyeen Compounds

For electronic voting you need to open the ballot with MS
WORD -97/2003 ot higher. To vote for a candidate replace
the circle behind the candidates name with an X. Save the file

as “ballot.doc” and return the file as an attachment to an e-

mail to : tony@fawkes.co.uk

2. Manual Voting

For manual voting please print out the ballot with MS WORD
97/2003 or higher. To vote for a candidate mark the circle
behind the candidates name with an X either with a ball-pen or
fountain-pen. Do not use a pencil. Fold ballot twice and send

it by mail to

International Pyrotechnics Society Ballot Tony Cardell OBE
13, Fairlawn Drive

East Grinstead

Sussex

RH19 INR

United Kingdom

Karl O. Christe (USA)

34

32

Air Gaps, Size Effect, and Corner-Turning in Ambi-

ent .X-17
P. Clark Souers,* Andrew Hernandez, Chtis Caba-

34

cungan, Raul Garza, Lisa Lauderbach, Sen-Ben Liao,

Peter Vitello (USA)

Kinetics of Thermal Decomposition of Ammonium

Perchlorate with Nanocrystals of Binary Transition
Metal Ferrites

Gurdip Singh,* Inder Pal Singh Kapoor, Shalini
Dubey, Prem Felix Siril (India/France)

34

FP: Full Paper, R: Review, C: Communication, E: Editorial

Access the journal at
http:

www3.interscience.wiley.com/journal /26213 /home

Top 5 in 2009
Journal of Pyrotechnics

Most Accessed Articles in 2009

Wiley VCH and Davas Ltd have informed us recently about
the top 10 and top 5 most downloaded articles from PEP and
J-PYRO.

Top 10 in 2009
Propellants, Explosives, Pyrotechnics

Title Vol. |Iss.
Preparation, Characterization, and Sensitivity Data of
Some Azidomethyl Nitramines 341

Thomas M. Klapoétke,* Burkhard Krumm,
F. Xaver Steemann (Germany)

Energetics in 2009 34 |1
Randall L. Simpson, Alexander E. Gash (USA)

2006-2008 Annual Review on Aerial Infrared Decoy | 34 | 1

Title

Speculation on the Explosive Decomposition of
“Yellow Powder” - Bob Foreman, Jerry

Ittenbach, and Calvin Swartzendruber(USA)

The Debris Hazard from Fireworks Held in
Steel ISO Containers - Roy Merrifield and Peter
Allan Moreton (UK)

Copper in Pyrotechnics - Karina Tarantik;
Thomas M. Klapoétke *, et al. (Germany)

Metal-Fluorocarbon Pyrolants: VIII.1
Behavior of Burn Rate and Radiometric
Performance of two Magnesium/Teflon/Viton

MTYV) Formulations upon Addition of
Graphite§ -Ernst Christian Koch (Belgium)

Movement Dynamics Of Firework Shells Fired
From Mortars - V. Ya. Yakovlev and S. K.
Chankaev (Russia)

Access the journal at :http:

WWW.jpyro.com/wp

Year
2001

2008

2008

2008

2008

Iss.
14

27

27

27

27
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