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WHEN NEWARK WAS AMERICA’S CELLULOID CAPITAL

Although the words plastics and New Jersey are often combined in a number of offensive
ways, it should come as no surprise to readers of The Indicator, that this state took an early
lead in the development of the plastics industry. The first widely manufactured plastic was cel-
luloid and one of the main production and research centers for this material was the city of
Newark.

The story of celluloid and perhaps of all plastics began with a fortunate discovery in March of
1846. The Swiss chemist Christian Friedrich Schonbein was the first to successfully nitrify cot-
ton with a mixture of concentrated nitric and sulfuric acids. Because the highly nitrified cotton
was explosive it became known as "gun cotton." By publishing incomplete accounts of the
research, Schonbein tried to keep the discovery a secret but within a few years every
European power was attempting to exploit it for military use.

But what really excited the civilian chemists was the fact that nitrated cellulose was soluble in
any number of organic solvents. The non-explosive moderately nitrated form of cellulose was
known as pyroxylin. A 1 to 5% solution of pyroxylin in a mixture of ether and ethyl alcohol pro-
duced a liquid that was named collodion. When the solvent was evaporated, a thin film was
left behind. The first civilian application for nitrocellulose was proposed by J. Parker Maynard,
a medical student in Boston. In January of 1847 he applied a solution of nitrocellulose to
wounds and surgical cuts (which must have been very painful if the solvent was an alcohol)
but once the solvent had evaporated a tough, flexible dressing was left covering the wound.

The first widespread commercial application for collodion was in wet plate photography. The
photographer took a washed and chemically cleaned glass plate and coated it with a collodi-
on solution of an halide such as bromine or iodine. While still tacky, the plate was soaked in a
solution of silver nitrate for five minutes. Removed from the silver nitrate, it was loaded, still
wet, into a light-proof plate holder which was then inserted into the camera. After exposure,
the glass plate was returned immediately to the darkroom and developed. (Washing with
Pyrogallic acid removed any un-reacted silver salts.)

Obviously this was a very cumbersome process and the glass plates were prone to breakage.
Over the next two decades a number of photographic chemists proposed dispensing with the
wet plate and using a film of de-solvated collodion.

However these films were prone to shrinkage and warping. By the end of the 1860s chemists
had discovered that camphor was an excellent solvent for pyroxylin. Camphor improved the
material immensely and when combined with castor, linseed, or other oils, made the material
easier to mold. In both Britain and the United States, collodion produced with camphor was
used in a variety of applications including waterproof paper, fabric coatings, fake furs, varnish,
collars, and cuffs.

But to make pyroxylin into a true plastic required a true plasticizing agent. Camphor would
work well but a more effective way to mix it with the pyroxylin was needed. John Wesley Hyatt,
a printer from Albany, New York made the critical discovery while on a quest for the perfect bil-
liard ball.

Billiards were big business in the 1800's. Just about every affluent home had a billiard table
and it was one of the most common forms of indoor recreation. Most billiard balls were made
of ivory. Throughout the later years of the century manufacturers in both Europe and America
fretted over the possibility that the elephant might become extinct. Possibly because the Civil
War was restricting imports, in 1863 a New York billiard equipment distributor announced a
$10,000 prize for an artificial ivory.

Hyatt took up the challenge. While his first attempts at molding billiard balls from wood pulp
and gum shellac failed, they did give him experience forming objects under a combination of
heat and pressure. This was the critical component, earlier inventors used heat to help work
the solvents into the pyroxylin and then allowed them to evaporate. Hyatt and his fellow print-
er James Brown applied heat and pressure to their mixture of camphor gum and pyroxylin. It
resulted in a durable, though sometimes flammable material.

Hyatt's patent number 105,338, dated July 12, 1870, described the process. He explained that
(continued on page 6)
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WHEN NEWARK WAS AMERICA’S CELLULOID CAPITAL
(continued from page 5)

the camphor became a solvent for the pyroxylene during the molding process. (Actually, the
camphor formed a solid solution and acted as a plasticizing agent) The pyroxylene would

be mixed with water and ground into a pulp. At this point, coloring agents or other additives
might be added. With the pulp still wet, finely pulverized gum camphor was added. After anoth-
er mixing cycle the excess water was drained off. The material was then squeezed to remove
additional water before being placed into a mold. The mold was placed under pressure and
heated at a temperature somewhere between 150 and 300 degrees Fahrenheit. This was the
essential step that allowed the camphor to permeate completely the entire pyroxylin matrix.
Released from the mold, the material had the consistency of thick leather. Once the camphor
at the surface had evaporated, the celluloid became hard.

The celluloid patent was issued to Hyatt and his brother Isaiah who coined the name "cellu-
loid." What became of Brown is not recorded by historians. John and Isaiah formed the Albany
Dental Plate Company in 1870 and before long they had branched out into knife handles,
piano keys, and assorted novelties. The firm also supplied celluloid tubes, sheets, rods and
blocks to other manufacturers. With the backing of a group of New York financiers, John
Wesley moved his operations to a five-story factory on Newark's Mechanic Street.

The firm was renamed the Celluloid Manufacturing Company and it was decided that to con-
centrate on making unprocessed celluloid. Other manufacturers turned it into harness trim-
mings, billiard balls, cuffs, collars, brushes, mirror backs, truss pads, napkin rings, and other

flashy trinkets. By March of 1880, some 16 firms had licenses to manufacture these and other
articles. Some historians estimate that as many as 40,000 items were made of celluloid.

The celluloid industry was very capital intensive and as a result only four companies in the
United States and only one in Great Britain ever manufactured the material. First tissue paper
was fabricated from cotton textile scrap. It had to be carefully treated with nitric and sulfuric
acids lest the nitration reaction go too far and produce gun cotton. The acids were washed out
and the nitrated material was bleached with chlorine or potassium permanganate. Dyes might
also be added at this time.

The tissue paper was thus converted to pyroxylin. Next it was powdered before being mixed
with camphor. After the mixing the material was dried by a process of pressing, blotting, and
air-drying. Finally it was pressed and masticated by steam-heated equipment. An important
property of celluloid was that it could be formed and molded just under 100c.

The company suffered a disastrous explosion and fire in 1875. In Newark alone, over the next
36 years, there would be 39 fires and explosions causing nine deaths and 39 injuries. Even
Germany's first celluloid plant was destroyed by explosion and fire. As a result, in Europe at
least, restrictions were placed on celluloid manufacturing.

As dangerous as it was, celluloid was also lucrative. Despite the 1875 fire, by 1879 the profits
of Celluloid Manufacturing Company had reached $71,044. A year later the company stock
was paying a 25% dividend and by the fall of 1881, its price was more than $200 per share.

The growth of the company fostered more innovation. Hyatt and his assistant Charles
Burroughs to build the world's first injection molding machine in 1878. Hyatt's other notable
invention was a lathe for turning perfectly spherical billiard balls, although it was soon used to
produce ball bearings. A large order from Oldsmobile jump-started the business and after
1900, the bearing produced on Hyatt's lathes were a major automotive component.

In 1881 the Merchant's Manufacturing Company was established. It became the nation’s sec-
ond most important producer of Celluloid. In 1885 the company was renamed the Arlington
Manufacturing Company when it built a new plant in Arlington, New Jersey, a town slightly
north of Newark and on the east side of the Passaic River. As near as the author can deter-
mine, the manufacturing plant was situated on the Hackensack Marshes. Whether this was
because the land was cheap or because the manufacturing process was dangerous, has yet
to be determined. The plant was in fact destroyed by an explosion and fire a few years after it
opened, but the company survived and rebuilt the facility.
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Given the financial success of its producers, it might be supposed that after metals, wood, and
ceramics, celluloid was the dominant material in manufacturing. But production of natural rub-
ber and Gutta Percha far exceeded celluloid. Manufacturers also had the choice of many other
materials including papier-méaché and a host of moldable formulations made from shellac,
wood resins, sawdust or wood fibers. Fancy goods continued to be made from horn, ivory, and
tortoise shell. Then in 1882, a chemist working for Hyatt made the discovery that opened up
a huge new market for the material. Celluloid was soluble in amyl acetate. The solution could
be spread into a thin layer and after the solvent evaporated, a stable, flexible film remained.

It was the breakthrough for which photographers had waited decades but the Celluloid
Manufacturing Company did not pursue it. Rather, a Newark minister named Hannibal
Goodwin took up the idea. Goodwin was frustrated because the glass slide plates he used to
illustrate Bible stories were constantly breaking. He patented a process in 1887 whereby an
emulsion could be made to stick to a flexible celluloid film. Unfortunately for Goodwin, errors
in the application delayed the patent process so that it was not issued until 1889.

Meanwhile in Rochester New York, George Eastman and his partner William Hill Walker had
patented a roll-film holder in 1885. It was used with light sensitive silver bromide-treated pho-
tographic paper but this system was short-lived. The poor quality of the bromide photographs
prevented serious photographers from adopting the process. Eastman himself considered it
as only a stepping-stone (albeit a very profitable one) on the route to true flexible-film photo-
graphic stock. Eastman's chemist, Henry Reichenbach, patented a process identical to
Goodwin's in 1889.

It was George Eastman’s shrewd decision to supply Thomas Edison with the first flexible
motion picture film helped that secure him the credit for inventing photographic film. Goodwin’s
and Reichenbach’s nearly simultaneous patents lead to a protracted dispute. In 1914, the
courts upheld Goodwin's claims to priority and the settlement with Eastman made Goodwin’s
widow a wealthy woman.

As we have seen in a previous issue of The Indicator, Edward Weston of Newark, New Jersey,
patented a process in 1882 where he treated celluloid with reducing agents and thereby ren-
dered it non-flammable. Weston named his new material Tamidine and used it for light bulb fil-
aments.

Celluloid's limitations were well known and it rarely achieved wide use except as an inexpen-
sive substitute for more costly materials. It was highly flammable but its reported tendency to
explode must be regarded as a 19th century urban legend. There is one much circulated
account of how an exploding celluloid billiard ball in a Colorado saloon triggered a gunfight
among the gamblers and cowboys. But there are no other reliable accounts of any such occur-
rences. On the other hand, there are reliable accounts of celluloid articles catching fire. In one
instance, a woman's dress buttons ignited when she sat too close to a fireplace. Movie pro-
ducers knew celluloid was flammable and ultimately unstable. Almost as soon as it was intro-
duced, chemists began searching for an alternative film stock.

Today there are no companies manufacturing celluloid in the United States. Cellulose acetate
has replaced it for most applications. Celluloid is still manufactured in Italy, China, and Japan.

Ironically, celluloid proved a poor choice for making billiard balls and Hyatt continued to search
for the perfect material. He shared many of his ideas and frustrations with the chemist Leo
Baekeland. Baekeland himself had invented a photographic film and its sale to Eastman made
the chemist very wealthy. With time on his hands and the means to pursue his own ideas,
Baekeland would go on to invent the first true synthetic plastic resin, Bakelite. In 1912, the
Albany Billiard Ball Company, officially adapted Bakelite as the preferred resin for billiard ball
manufacture.

Most of the material used in this essay was taken from Robert Friedel's Pioneer Plastic, the
Making and Selling of Celluloid, University of Wisconsin Press, Madison, Wi., 1983 and from
John T. Cunningham's, Newark Revised and Expanded Edition, New Jersey Historical Society,
1988. Articles on Hyatt, Bakelite, and Weston can be found in the Encyclopedia of New
Jersey, Rutgers University Press, 2004. Books about celluloid as well as a large collection of
celluloid objects can be found in the Museum of the National Plastics Information Center in
Leominster, Massachusetts, 978-537-9529.
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THIS MONTH IN CHEMICAL HISTORY - #2

Harold Goldwhite, California State University, Los Angeles
hgoldwh@calstatela.edu

Prepared for SCALACS, the Journal of the Southern California, Orange County, and San
Gorgonio Sections of the American Chemical Society

In my last column | gave a short biographical sketch of the life and career of Fredrick Accum, a
nineteenth century chemist whose most famous book, published first in 1820 was "A Treatise on
Adulterations of Food” to give its shortened title. In this column | will examine the scope and
intent of this work. Let me quote from the Preface: “Every person is aware that bread, beer, wine,
and other substances employed in domestic economy are frequently met with in adulterated
state. ... To such perfection of ingenuity has the system of counterfeiting and adulterating vari-
ous commodities arrived in this country, that spurious articles are everywhere to be found in the
market ... But of all possible nefarious traffic and deception, practiced by mercenary dealers,
that of adulterating the articles intended for human food with ingredients deleterious to health,
is the most criminal, and, in the mind of every honest man, must excite feelings of regret and
disgust”

After an introduction Accum devotes several sections to an examination of water from different
sources, and describes the harmful effects of keeping water in lead tanks. Adulteration of wine
occupies 23 pages; of bread 15, and of beer no less than 49 pages. We tend to forget, unless
we are familiar with domestic practices in the early nineteenth century, or have read a lot of fic-
tion from that period, that beer played much the same part in the everyday diet then that water
does in our times. Reliable supplies of drinking water were not available everywhere in England
and milk was not at all a popular beverage. Small beer, also called table beer, of low alcoholic
content was a safe drink that was to be found on many tables at all meals, including breakfast.
Of course stronger beers were also popular.

There were laws governing the ingredients to be used in making beer, which included only malt,
hops, and water, but those laws were often violated. Accum shows that the bitter and intoxicat-
ing herb cocculus indicus, which contains poisonous picrotoxin, was often used in place of part
of the expensive ingredient hops. A certain Mr. Jackson, during the recent wars with Napoleonic
France, “fell upon the idea of brewing beer from various drugs without any malt or hops.” Mr.
Jackson earned his money not by brewing beer himself, but by teaching his recipes to brewers
for a substantial fee and supplying them with the necessary materials. Accum’s book is note-
worthy for giving chapter and verse for such offenses. His “List of Druggists and Grocers, pros-
ecuted and convicted from 1812 to 1819, for supplying illegal Ingredients to Brewers for adul-
terating Beer” includes 28 names, and indicates penalties of fines ranging from 20 pounds (for
selling liquorice to a brewer for darkening beer) up to 500 pounds for selling unspecified adul-
terating ingredients. Accum makes some interesting observations on the alcohol content of
beers. Samples of brown stout obtained directly from reputable brewers (Barclay, Perkins;
Truman, Hanbury; Meux — some of those breweries are still in the business) averaged 7.25% of
alcohol. Porter, from the same brewers averaged 5.25%. When beers of the same name,
allegedly from the same brewers, were obtained from retailers in public houses the brown stout
averaged 6.50% alcohol and the porter 4.50%. Accum concludes that the publicans were ille-
gally mixing the cheaper table beer with their stronger brews to increase their profits.

Apart from cocculus indicus the list of substances used to adulterate beer makes troubling read-
ing. It includes quassia wood shavings, another bitter substitute for hops; iron sulphate plus
molasses to improve the beer’s head; peppers; wormwood; and many other spices and coloring
matters. Accum lists the simple tests which can detect the presence of many of these deleteri-
ous substances in beer.

Tea was already an important beverage in Accum’s time. His chapter on “Counterfeit Tea-
Leaves” also makes troubling reading. A number of cases came to trial in early 1818. Edmund
Rhodes was convicted of counterfeiting tea with a mixture of sloe leaves, ash leaves, elder
leaves, and the leaves of other trees. He was fined 500 pounds. Mr. Palmer’s falsification was
more dastardly. This grocer concocted black tea by using logwood extracts to dye privet leaves;
but his green tea made from sloe and thorn leaves was colored by the action of verdigris, a
green copper pigment and noticeably toxic. He was fined 840 pounds.

Accum was a pioneer in the detection of adulteration in foods and drugs. Thanks to efforts by
him and his fellow chemists, legislation to help prosecute those involved in such adulteration
became part of our legal codes in the second half of the nineteenth century.
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38th ACS MIDDLE ATLANTIC REGIONAL MEETING — MARM 06
Co-hosted by SE Pennsylvania and Susquehanna Valley Sections

Date: June 4-7, 2006
Place:  Hershey Lodge
Hershey, PA

Focal Programming Areas:
Analytical Chemistry Medicinal/Organic Chemistry

Solid State and Materials Science Chemical History (esp. J. Priestley)
See the most recent technical program updates

Excellent Plenary Sessions:

Paul Anderson: A Retrospective View of Drug Discovery
Tom Mallouk: Catalytic Motors and Pumps
Howard and Sally Peters: Chocolate: Food of the Gods
Edward Yeung: Single Molecule Spectroscopy for Early Diagnosis of Disease

Check out our schedule at a glance

Special Symposia and Programs

The Alfred Burger Award in Medicinal Chemistry
The Cope Scholar Award in Organic Chemistry
Delaware Valley Chromatography Forum Student Awards
The ACS Regional Industrial Innovation Award
Celebration of 100 years of FDA Regulation
Chemistry of Chocolate, Beer, Tea and Wine
Mass Spectroscopy in Toxicology and Metabolite ID
Proteins as Biomarkers and Protein Rational Design
PAT in Pharmaceutical Manufacturing
Cleaning Validation in Pharmaceutical and Food Manufacturing

Undergraduate programs planned for Sunday, June 4th:

Career/Graduate School Panel Discussion
Successful Student Affiliate Programs Workshop
Undergraduate Research Poster Session (abstract required)
Chemical Demonstrations (abstracts required)
Undergraduate Student Reception

For Expo Information Contact Pete Christie at pacwheat@aol.com
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New York Meetings

www.newyorkacs.org

CHEMICAL MARKETING &
ECONOMICS (CM&E) GROUP

Topic & Speaker: Not Yet Confirmed.

Date: Thursday, June 8, 2006
Times: Cocktails 11:30 AM
Luncheon 12:00 noon
Presentation 1:15 PM
Place: The Chemists’ Club
40 West 45th Street
New York, NY

Cost:  $40 discount price for Members
who reserve by Tuesday, June 6
(12 noon). $55 for Guests and
Members (at the door without
reservations)

For an update, contact
cmegroup@yahoo.com or
Phone: (718) 961-8958.

To reserve: Please reserve early to be eligi-
ble for discount price. Call Vista Marketing at
(718) 961-8958, or via e-mail to:
cmegroup@yahoo.com. To pay online by
credit card (via PayPal), go to the CM&E
Website: http://home.nyc.rr.com/chem-
markecon/

L

WESTCHESTER CHEMICAL SOCIETY

i 7 V|

Dr. Mary Cowman (‘Director), Jean Delfiner (Co-chair), Dr. Rolande Hodel (Treasurer)

presentation on “The Production of Pharmaceuticals in Africa”; Joan Laredo-Liddell
(Co-chair), Carol Sencen (Secretary), Joseph Sencen (Director).

DuPant Analytical Solutions
P.0. Box 80302

Wilmington, DE 19880-0302
Phone: (302) 695-1018

QUPONR DuPont Analytical Solutions

From rapid, routine testing to complex problem-solving. One
of the world’s largest, and most diverse analytical laboralories,
with the experience to solve your analytical challenges in :

Electronic Materials » Persanal Care  Catalysis » Coatings, Pigments, and Adhesives
Specialty Chemicals » Films and Packaging » Pharmaceuticals  Plastics » Fibers » Textiles

e-mail: DASolutions@usa.dupont.com

Contact us for all your analytical needs. 200

weh: http://analyticalsolutions.dupont.com
FAX: (302) 695-1717

YEARS
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North Jersey Meetings

http://www.njacs.org
CAREERS IN TRANSITION GROUP

Job Hunting??

Are you aware that the North Jersey Section
holds monthly meetings at Fairleigh
Dickinson University in Madison to help
ACS members? Topics covered at theses
cost-free workshops are:

¢ The latest techniques in resume prepara-
tion

* Ways for improving a resume

* Answers to frequently asked interview
question and

¢ Conducting an effective job searching.

The next meeting for the Careers In
Transition Group will be held Thursday,
June 1, 2006, in the Rice Lounge on the first
floor of the New Academic Building. The
meeting will start at 5:30 PM and end at
9:00. There will be a Dutch-treat dinner. To
get the most from the meeting, be sure to
bring transparencies of your resume.

Please contact vikuck@yahoo.com, if you
plan on attending this meeting.

MASS SPECTROMETRY
DISCUSSION GROUP

Sponsored by Waters

Quantitative Proteomics of Cell
Signaling in Neurons

Speaker: Professor Thomas A. Neubert
New York University
Medical School

Communication between neurons often
relies on the stimulation of receptor tyrosine
kinases with ligands for these receptors.
Much can be learned about how this signal-
ing works by using stable isotope labeling
methods such as SILAC combined with Q-
TOF mass spectrometry to compare the
proteins in signal transduction complexes
from stimulated and nonstimulated cells. |
will describe the use of these methods in
our lab to study ephrin signaling in NG108
cell cultures and BDNF signaling in primary
hippocampal neurons.

Topic: to be determined

Speaker: Tim Riley, PhD
Waters

Date: Tuesday, June 13, 2006
Time: Social 5:30 PM
Dinner 6:15 PM
Announcements and Presentations
7:00 PM
Place: Somerset Marriott
Cost:  None

Please visit www.njacs.org/ms.html for
registration .

We Focus on Doing Chemistry! -FDA Inspected

3 Crossman Road South
Sayreville, New Jersey 08872
Phone:732-721-4700 « Fax:732-721-6835
www.chemodynamics.com
E-mail: info@chemodynamics.com
John Arnett, Ph.D., Director of Operations
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NEW JERSEY GROUP OF
SMALL CHEMICAL BUSINESSES

Patent Law Basics for the Small
Chemical Business

Speaker: Joseph M. Manak, Esq.
Greenberg Traurig LLP

Here is your chance to learn the basics of
patent law with a focus on chemical inven-
tions. Joe Manak’s talk will focus on such
issues as: What exactly is a patent; what
constitutes an invention under the US
Patent Laws and "Invention" as the solution
of a problem. He will put in plain words what
must you show in order to get a patent on a
chemical-based, or process-based, technol-
ogy; what are a patent application and its
elements and contents; patent claims as the
scope of a patent; and how the US Patent
Office determine whether to grant a patent
on your invention. Using examples of recent
and interesting chemical patents, he will
also talk about what you can do with your
patent - licensing, sale, collateral, defensive
protection; how to decide whether to apply
for a patent and how much it costs; why
patents are important to your business, or
why they may not be important; what to do if
another infringes your patent and interna-
tional patents.

Joe Manak has 20 years of experience
enforcing and obtaining chemical and phar-
maceutical patents. He has litigated and
prosecuted patent matters for some of the
world’s largest technology-based compa-
nies. Joe has a degree in chemistry from
Manhattan College and is a member of
Gamma Sigma Epsilon, the chemistry hon-
ors society. He is also admitted to practice
before the US Patent and Trademark Office
and various federal and state courts.

Date: Thursday, June 15, 2006
Times: Networking, Cash - Bar 5:30 PM
Dinner, Attendee Introductions
6:30 PM
Presentation 7:15 PM
Q&A, Networking and Dessert
8:00 PM
Place: Holiday Inn, North
Frontage Road
Newark, NJ
On north side of Newark Airport
Cost:  $45 Members; $55 Non-Members

Advance Registration is required. Register
by Midnight Tuesday, June 13.

Cancellations must also be made by
Midnight June 13 or you will be invoiced.

12

NATIONAL CHEMISTRY
OLYMPIAD

Each year the ACS seeks to identify the top
20 high school chemistry students in the
country. From this group, four best students
are chosen to represent the United States in
the International Chemistry Olympiad com-
petition, which will take place in Gyeongsan,
Republic of Korea, on July 2-11, 2006.

To arrive at the top 20, the ACS conducts a
massive screening of teacher-nominated
high school students throughout the US by
having a 60-question/2-hour test adminis-
tered by a coordinator in each section. Such
a local section test was given to 125 high
school students at Fairleigh Dickinson
University (Fordham Campus) on March
29. In the North Jersey Section, 10 stu-
dents, listed below with their teacher and
high school, earned scores which allowed
them to move on to the second, semi-final-
ist level. These students took a two written
and one laboratory rigorous tests at FDU
(Florham) o April 22, 2006. From the results
of the latter tests, ACS will locate the top 20
high school chemistry students in the coun-
try and invite them to attend a three week
accelerated course covering many phases
of chemistry at the Air Force Academy,
Colorado Springs, during June 4-18, 2006.

The high school students listed below are
semi-finalists in the US National Chemistry
Olympiad for the North Jersey Section.

Ziran Xiao
Livingston HS
Theresa Loboda

Justin Leung
East Brunswick HS
Paul Kimmel

Sakul Ratanalert Alex Zuzola
Livingston HS East Brunswick HS
Theresa Loboda Paul Kimmel

J. Guy Morin

Hashim Choudbry Jason Pflueger
Watchung Hills HS  Bergen Academies
Michael Amendola  David Ostfeld

Diane Wang Christopher Kennedy
Watchung Hills HS ~ Bergen Academies
Michael Amendola  David Ostfeld

Vikram Modi Brian Lee
Ridgewood HS Bergen Academies
J. Guy Morin David Ostfeld
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LAB ROBOTICS GROUP
ANNOUNCES STUDENT
POSTER CONTEST WINNERS
The Mid-Atintic Chapter of the Laboratory
Robotics Interest Group is please to
announce the winners of the Student Poster
Contest which was held on March 23rd. The
contest was part of the group's annual
Emerging Technologies Meeting and was
held on the campus of Montclair State
University.

First Place: Nirupama Gupta, New Jersey
Institute of Technology, Biodegradation of
Polycyclic Aromatic Hydrocarbons by
Bacterial Laccase Using Laccase Mediation
Systems.

Second Place: Camilia Modenese, New
Jersey Institute of Technology, Destruction
of Freons in Corona Discharge.

Third Place, Can DNA Cut It? Stephanie
Chapelliquen, William Paterson University.

The LRIG Mid Atlantic Chapter wishes to
thank the faculty members who encouraged
their students to participate in this event and
the members of the executive board who
served as judges. The winners were award-
ed $200, $100 and $50.

i DESERT
ANALYTICS

LABORATORY

2 CHNOSP Halogens
2 Metals by AA/ICP
> lon Chromatography
2 Trace Analysis

2 Coal/Fetroleum

— Fast, Reliable Service =
No Charge for Phone/Fax Results

PO.Box 41838 245 5. Plumer, #24
Tueson, AZ 85717 Tucson, AZ 85719
Fax520-623-9218  Phone 520-623-3381

Web: desertanalytics.com
E-mail: thelab@desertanalytics.com

WeAccept: (5
ANALYSIS FOR THE CHEMICAL ELEMENTS
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Others

ASSOCIATION OF CONSULTING
CHEMISTS & CHEMICAL
ENGINEERS (AC&CE)

Chemical Business in Asia

Speaker: Mr. Douglas Riley

With the movement of technology into Asia and
the growth Asia born technology, we are often
tasked introducing and training our Asian col-
leagues on the methods and practices needed
either for western quality or safety standards.
This discussion will impart the experience
gained in the years spent in Asia setting up
chemical operations for supplying electronic
semiconductor grade materials and services.
Mr. Riley initially trained nationals in Operations
Management in China for 3 years, and the next
2 years were spent training for Safety, Security,
and Chemical Emergency Response across
multiple countries throughout Asia.

Mr. Riley's main experiences and specialties
include Gases and Chemicals used in
Electronics Wafer Manufacturing, Manage-
ment of on-site Operations Teams, training
and application of Chemical Emergency
Response techniques, and performing safety
audits of employer and customer facilities. He
has held numerous positions with a US based
International Gas and Chemical Company
with annual sales of approximately 7.4 billion
US dollars. He has been Project Manager,
Project Engineering, Plant Management, and
Operations Management for teams on-site at
customer facilities handling gas and chemical
dispense systems. His experience was
obtained working in more than 20 countries.
Long term assignments included 1 year in
Israel and 5 years in China.

Date: Tuesday, June 27, 2006
Times: Networking/Cash Bar 6:00 PM
Dinner 6:30 PM
Presentation 7:30 PM
Place: Snuffy's Restaurant,
Park & Mountain Ave. (Rte. 22 East)
Scotch Plains, NJ
Registration: ~ $40 ACC&CE Members,
$50 Non-members

To Reserve: Call Linda B. Townsend at 1-973-
729-6671 or e-mail: ccce@chemconsult.org

Advanced registration is required.

Cancellations must be made 24 hrs in
advance or be invoiced.

Please visit our web site for more details:
www.chemconsult.org.



Puzzle — by Steve Waller

CHEMdoku Puzzle - Solve just like a standard Sudoku puzzle, except use the first nine ele-
ments from the periodic table. Fill in the blank squares with the elemental symbols such that
each row, each column, and each 3x3 block contains all of the elements once. The ele-
mental symbols are given across the top as a guide. There should be no need to guess!
Logic will indicate where each elemental symbol belongs, so for this puzzle, the second row
should have "Li" in the 3rd column, because "Li" is already in the 2nd and 3rd 3x3 blocks.
This leaves only one square where "Li" can be located in this row. Continue to use your own
logical methods to discover the remainder of the only solution to this puzzle. When you are
done or need a hint, look on page 30 for the answer. Let us know if you like more CHEMdoku
puzzles by emailing waller@njacs.org.

H| He|Li|Be B | C | N |O|F

Li F

He | Li Be B

Be B|LI |F | N c
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ANNUAL INDICATOR BUYER’S GUIDE

Your Buyers Guide Listing is free! If you are not listed in this year's Guide, please contact
Vince Gale at (781) 837-0424, Fax (781) 837-1453, e-mail: vincegale @adelphia.net. The
purpose of the Guide is to provide a ready reference of companies providing products and
services that are of interest to our American Chemical Society members. Our members will
use this guide as a way of finding vendors who can service their needs when they are try-
ing to solve a problem, need equipment, restock inventory, or require consultant services,
and they will keep this reference until the next one is published.

This directory will be given to our 12,000 members for their use. This issue has excellent
advertising value because it is kept and referenced for the full year. For key numbers, see
“Products and Services Directory” on page 25. If you wish to be in next year's Guide, please
contact Vince Gale as noted above.

BUYER'’S GUIDE - Company Directory

AABSPEC Instrumentation Corp Alpha Mos America Andrews Glass Co Inc.

Val Rossiter John Poling Dennis Courtney

President V.P. Sales Presidnet

135 Sutton Drive 33 North River Street 3740 NW Bivd

(Fggaviggv,ggga (1803) Hillsborough, NJ 08876 ?gggl)asrl% (%ngs(seo )
783- voice, X i - voice,

(800)781-4934 (fax) {oo8350-3098 o (856)692-5357 (fax)

www.aabspec.com

amusa@alpha-mos.com mail@andrews-glass.com
val@aabspec.com 12D . 6

174A,174B .

Absolute Standards Inc. Alpha Omega Technologies Inc. ﬁ%ﬁapggpl)u"ons, tne-

John Criscio Sheila Zachowski 8 Old Burnt Mountain Road
CEO Marketing Director Jasper, GA 30143

PO BOX 5585 1025 Rte 70 (706)692-9200 (voice)
Hamden, CT 06518 Brielle, NJ 08730 (706)692-9203 (fax)
(800)368-1131 (voice) (800)842-5742 (voice) www.aqua-sol.com
(203)281-2922 (fax) (732)292-2311 (fax) sales @aqua-sol.com
www.absolutestandards.com www.alphaomegatech.com 135

absolutest@aol.com szachowski @aoti.net

39 41 Armbruster Associates Inc.

Airborne Labs Intl. Inc. David Armbruster

Don Pachuta Alpha-Mos America President
President Vincent Schmitt 43 Stackion Rd.
22C World's Fair Drive 33 North River Street Surmrt, Ny 97001,
Somerset, NJ 08873 Hillsborough, NJ 08876 59083277:1573 8’;59)
(732)302-1950 (voice) (908)359-9396 (voice) www.armbrusterassocine.com
(732)302-3035 (fax) (908)359-9398 (fax) drda\}earm@att net .
www.airbornelabs.com amusa@alpha-mos.com 78 :
airbornelabs @aol.com 12D
135 ) Association of Formulation Ch.
AKZO NOBEL/EKA Chemicals Analytical Instryment Systems | qura Fosselman
Pamela Mulla Dr. Donald Nuzzio Executive Director
Sales Support Manager President PO Box 15235
204 Spring Hill Road P.O. Box 458 Hattiesburg, MS 39404-5235
Trumbull, CT 06611 Flemington, NJ 08822-0458 (601)266-6298 (voice)
(203)459-4376 (voice) (908)788-7022 (voice) (601)266-5635 (fax)
(203)452-0904 (fax) (908)788-5617 (fax) Imfoss @bellsouth.net
www.kromasil.com ais @aishome.com 1798
pamela.mulla@ekachemicals.com 135A
44 Astecs

: Vicki Sutter
ALCAN Packaging air;g/rtéczggneasuremenls Vice President
Michael LeMoult iviagd PO Box 297, 37 Leslie Court
Manager, Parafilm ales Manager Whippany, NJ 07981
101 Merritt 7 621 Ramsey Ave. (973)428-9080 (voice)
Norwalk, CT 06856 Hillside, NJ 07205 (973)428-0152 (fax)
(800)558-6420 (voice) (800)635-5580 (voice) www.astecusa.com
(203)845-6362 (fax) (908)964-6622 (fax) astecusa@aol.com
www.parafilm.com www.analyticalmeasurements.com 42
michael_lemoult@pechiney.com phmeter@bellatlantic.net
180 7 (continue on page 16)
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(continued from page 15)

ATS RheoSystems

Louise Montemurro
Administrative Asst.

52 Georgetown Rd
Bordentown, NJ 08505-2405
(609)298-2522 (voice)
(609)298-2795 (fax)
www.atsrheosystems.com
info@atsrheosystems.com
12

Avery Filter Co.

Larry Avery

Technical Director

99 Kinderkamack Road
Westwood, NJ 07675
(201)666-9664 (voice)
(201)666-3802 (fax)
www.averyfilter.com
larry_avery @csi.com
110

BACHEM Bioscience Inc.
Denise Karounos

Product Manager

3700 Horizon Drive

King of Prussia, PA 19406
(800)634-3183 (voice)
(610)239-0875 (fax)
www.bachem.com
sales@usbachem.com

13

BASF Corp. Callery Chemical
Tracey Carl

Sales Administrator

1420 Mars-Evans City Rd.,
Evans City, PA 16033
(724)538-1238 (voice)
(724)538-1260 (fax)
carlt@basf.com

37

Bel-Art Products

Terry Eisenhardt

Admin Asst. Sales & Marketing
6 Industrial Road

Pequannock, NJ 07440
(973)694-0500 (voice)
(973)694-7199 (fax)
www.belart.com
teisenhardt@belart.com

119A

Bio-Rad Labs, Informatics Div
Deborah Kernan

Marketing Manager

3316 Spring Gardent Street
Philadelphia, PA 19104
(215)382-7800 (voice)
(215)662-0585 (fax)
www.knowitall.com
informatics.usa@bio-rad.com
56

16

BioPro International Inc.
Rene Lohser

President

P.O. Box 156 /265 Conklin St.
Farmingdale, NY 11735
(516)249-0099 (voice)
(516)249-0494 (fax)
www.biopro.com

rlohser @biopro.com
14,95,112

Bioscience Technology
Boyce,Joan

Publisher

301 Gibraltar Drive

Morris Plains, NJ 07950
(973)292-5100 (voice)
(973)539-3476 (fax)
biosciencetechnology.com
jboyce @reedbusiness.com
179

Branson Ultrasonics Corp

Ed Topolski

Director - Commercial Products
41 Eagle Rd

Danbury, CT 06813-1961
(203)796-0532 (voice)
(203)796-2240 (fax)
www.sonifier.com

etopolski @bransonultrasonics.com
16

Brinkmann Instruments, Inc.
Nancy Burns
Communications Manager
One Cantiague Road
Westbury, NY 11590-0207
(516)334-7500 (voice)
(516)334-7521 (fax)
www.brinkmann.com
info@brinkmann.com

1A

Brookfield Engineering Lab Inc
Robert McGregor

Marketing Manager

11 Commerce Blvd

Middleboro, MA 02346-1031
(508)946-6200 (voice)
(508)946-6262 (fax)
www.brookfieldengineering.com
sales @brookfieldengineering.com
12

Bulbtronics, Inc.
Barbara Kaplan
Marketing Manager

45 Banfi Plaza
Farmingdale, NY 11735
(631)249-2272 (voice)
(631)249-6066 (fax)
bulbtronics.com

bk @bulbtronics.com
120A

BURLE INDUSTRIES, INC.
Nancy George

Admin Secy Mktg & Sales
1000 New Holland Ave
Lancaster, PA 17601-5688
(717)295-6888 (voice)
(717)295-6096 (fax)
www.burle.com

burlesls @burle.com

84A

Burrell Scientific
Joseph Mattis

Vice President

2223 Fifth Avenue
Pittsburgh, PA 15219
(412)471-2527 (voice)
(412)391-4231 (fax)
www.burrellsci.com
burrellsci2@aol.com
114

Business Development Intnl.
A.O. Zoss

President

333 Elmwood Ave. Suite D538
Maplewood, NJ 07040-2449
(973)762-5802 (voice)
(973)762-5802 (fax)
www.chemconsultants.org/aozoss.htm!
aozoss@aol.com

C.W. Brabender Innstruments
Kevin R. Van Allen

Marketing Manager

50 E. Wesley St.

S. Hackensack, NJ 07606
(201)343-8425 (voice)
(201)343-0608 (fax)
www.cwbrabender.com
cwbi@cwbrabender.com

12

CambridgeSoft Corporation
Michael Tomasic

CEO

100 CambridgePark Drive
Cambridge, MA 02140-3070
(617)588-9100 (voice)
(617)588-9190 (fax)
www.cambridgesoft.com

info @ cambridgesoft.com

56

Cargille Laboratories
Gina Hathaway
Customer Service

55 Commerce Road
Cedar Grove, NJ 07009
(973)239-6633 (voice)
(973)239-6096 (fax)
www.cargille.com
cargillelabs @aol.com
3,9,68,119A,144,151
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Carl Zeiss Microlmaging, Inc.
Marina Yurovitsky

Marketing Manager

1 Zeiss Dr.

Thornwood, NY 10594
(800)233-2343 (voice)
(914)681-7446 (fax)
www.zeiss.com/micro

micro @zeiss.com

144B

CDS Analytical Inc

Kelly Williams

Inside Sales

465 Limestone Rd PO Box 277
Oxford, PA 19363-0277
(800)541-6593 (voice)
(610)932-4158 (fax)
www.CDSanalytical.com
kwilliams @ CDSAnalytical.com
43

Celsis Inc.

Roger Tye

Director Global Marketing
400 West Erie  Ste 300
Chicago, IL 60610
(312)476-1247 (voice)
(312)476-1201 (fax)
www.celsis.com

rtye @celsis.com

13A

CERAC,Inc.
Nora Biersack

Marketing Administrator
P.O.Box 1178

Milwaukee, WI 53201-1178
(414)289-9800 (voice)
(414)289-9805 (fax)
www.cerac.com

marketing @cerac.com

33

Chem Service Inc

Chris Boyd

Marketing Director

PO Box 599

West Chester, PA 19381
(800)452-9994 (voice)
(610)692-8729 (fax)
www.chemservice.com
christorphyboyd @ chemservice.com
37

Chemglass, Inc.

Sherry Munyan

Marketing Manager

3861 N. Mill Road
Vineland,, NJ 08360
(800)843-1794 (voice)
(800)922-4361 (fax)
www.chemglass.com
smunyan @chemglass.com
116
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Chemir Analytical Services
Christopher F. Paulik, MBA
Marketing Specialist
2672 Metro Boulevard
Maryland Heights, MO 63043
(800)659-7659 (voice)
(314)291-6630 (fax)
www.chemir.com
cpaulik@chemir.com
64,65,65A,68,69,72,74B,75,76,
80,81

Chemo Dynamics LP
John Arnett

Director of Operations

3 Crossman Road
Sayreville, NJ 08872
(732)721-4700 (voice)
(732)721-6835 (fax)
www.chemodynamics.com
info@chemodynamics.com
28,65

Chiral Technologies, Inc.
Thomas Lewis

President

800 North Five Points Road
West Chester, PA 19380
(610)594-2100 (voice)
(610)594-2325 (fax)
www.chiraltech.com
chiral@chiraltech.com

42A

Chiralizer Services, LLC
Steven Parker

Sales Manager

12 Penns Trail, Suite 131
Newtown, PA 18950
(215)497-9493 (voice)
(215)497-9466 (fax)
www.hplctools.com
steven @hplctools.com
42A

Chromak Research, Inc.
Dr. Onkar Tomer

Director

350 Campus Drive
Somerset, NJ 08873
(732)560-1366 (voice)
(732)560-9321 (fax)
tomercromak @att.net

Cianflone Scientific Inst.
R.A. Cianflone

President

228 RIDC Park West Drive
Pittsburgh, PA 15275
(412)787-3600 (voice)
(412)787-5022 (fax)
www.cianflone.com
sales@cianflone.com

178

CombiPhos Catalysts, Inc.
George Li

Marketing Manager

P.O. Box 220

Princeton, NJ 08542-0220
(800)659-9793 (voice)
(908)281-9698 (fax)
www.combiphos.com
george.y.li@combiphos
26C

Complete Analysis Laboratories
Dr. Zvi Blank

President

1259 Route 46, Bldg. #4
Parsippany, NJ 07054
(973)335-2254 (voice)
(973)335-0556 (fax)
www.calilabs.com

calilabs @earthlink.net

21A

Controlotron Corp

Stan George

Marketing Manager

155 Plant Ave.
Hauppauge, NY 11788
(631)231-3600 (voice)
(631)231-3334 (fax)
www.controlotron.com
sgeorge @ controlotron.com
111

Dawn Scientific Inc.
Andrew Abdul

President

164 Emmet St.

Newark, NJ 07114-2720
(973)802-1004 (voice)
(973)802-1005 (fax)
dawnscientific @att.net
37

Del Power Conv Gp,High Volt Dv
Steve Swech

Vice President, Sales & Mktg
121 New South Rd

Hicksville, NY 11801
(914)686-3600 (voice)
(914)686-2870 (fax)
www.delpower.com
sswech@delpower.com

124

Desert Analytics

Dr. Richard Johnson
General Manager

P.O.Box 41838

Tucson, AZ 85717
(520)623-3381 (voice)
(360)425-9096 (fax)
www.desertanalytics.com
thelab @ desertanalytics.com
23

(continued on page 18)
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(continued from page 17)

Dopak Inc

Joan Bal

9572 Kempwood Dr.
Houston, TX 77043
(713)460-8311 (voice)
(713)460-8578 (fax)
www.dopak.com
info@dopak.com

138

DuPont Analytical Solutions
Jeanette Woodward
Customer Svc. Staff Scientist
POB#80323 Experimental
Station
Wilmington, DE 19880-0323
(302)695-8727 (voice)
(302)695-1513 (fax)

jeanette.v.woodward @usa.dupont.com

65A

Eastern Chemical Corporation
D. Hampson

Sales

230 Marcus Blvd. POB 18050
Hauppauge, NY 11788
(631)273-0900 (voice)
(631)273-0858 (fax)
www.easternchemicalcorp.com
eastern@u-g.com

34

Eastern Scientific Co.
Tom James

General Manager

301 Winter Street Unit E
Hanover, MA 02339
(781)826-3456 (voice)
(781)826-3448 (fax)
www.easternsci.com
easternsci@aol.com
100,112,109,129,137

EDAX Inc

Christine Meehan

Marketing Comm Specialist
91 McKee Dr

Mahwah, NJ 07430
(201)529-6121 (voice)
(201)529-3156 (fax)
www.edax.com
christine.meehan@edax.com

Electron Tubes Incorporated
Paul Davison

100 Forge Way, Unit F
Rockaway, NJ 07866-2023
(973)586-9594 (voice)
(973)586-9771 (fax)
www.electrontubes.com

sales @electrontubes.com
124

18

Elementar Americas

Sandy Hughes

Director of Sales

520 Fellowship Rd, Ste B-204
Mt. Laurel, NJ 08054-3407
(856)787-0022 (voice)
(856)787-0055 (fax)
www.chnos.com
info@elementar-inc.com

145

EMD Chemicals Inc.

Bill Perry

Mgr. Marketing Communications
480 South Democrat Road
Gibbstown, NJ 08027
(856)423-6300 (voice)
(856)423-6313 (fax)
www.emdchemicals.com

bperry @emdchemicals.com

5

Erlab, inc.

Karen Souza

Marketing Manager

1 Elm Square--Rte. 114
North Andover, MA 01845
(800)964-4434 (voice)
(978)975-2730 (fax)
www.captair.com
captairsales @erlab.com
107A

ErtelAlsop

William Kearney

Vice President, Sales

P.O. Box 3358

Kingston, NY 12402-3358
(845)331-4552 (voice)
(845)339-1063 (fax)
www.alsopengineering.com
sales @alsopengineering.com
97

ES Industries

David Kohler

President

701 South Route 73

West Berlin, NJ 08091-2621
(800)356-6140 (voice)
(856)753-8484 (fax)
www.esind.com
esindustries@msn.com

44

Eurofins Scientific, Inc.

Lori Overstreet

Marketing Manager

6555 Quince Road, Suite 202
Memphis, TN 38119
(901)272-7511 (voice)
(901)272-2926 (fax)
www.eurofinsus.com
kelleysmith @ eurofinsus.com
23

Excel for Scientists&Engineers
Joseph Billo PhD

13 Shattuck Street

Natick, MA 01760
(617)552-3619 (voice)
(617)552-2705 (fax)
joseph.billo@verizon.net

179B

First Ten Angstroms

Vernon Eberwine

Marketing Manager

465 Dinwiddle Street
Portsmouth, VA 23704-3633
(757)393-1584 (voice)
(757)393-3708 (fax)
www.firsttenangstroms.com
sales @firsttenangstroms.com
10

Fischer Technology, Inc.

Paul Lomax

Marketing Manager

750 Marshall Phelps Road
Windsor, CT 06095
(860)683-0781 (voice)
(860)688-8496 (fax)
www.fischer-technology.com
paullomax @ fischertechnology.com
178

Fluid Metering, inc.

Dennis Scorcia

Vice President Sales

5 Aerial Way #500

Syosset, NY 11791-5593
(800)223-3388 (voice)
(516)624-8261 (fax)
dennis.scorcia@fmipump.com
129

Frinton Laboratories, Inc.
Dr. George Inglessis
Marketing Manager

P.O. Box 2428

Vineland, NJ 08362
(856)722-7037 (voice)
(856)439-1977 (fax)
www.frinton.com

sales @frinton.com

146

G.J. Chemical Co., Inc.
Tim Fenstermaker

V.P. Sales

370-376 Adams St
Newark, NJ 07114
(973)589-1450 (voice)
(973)589-5786 (fax)
tim@ gjchemical.com

37
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Galbraith Laboratories, Inc.
Ima Proffitt
Customer Relations Rep.
P.O. Box 51610
Knoxville, TN 37952
(877)449-8797 (voice)
(865)546-7209 (fax)
www.galbraith.com
labinfo @ galbraith.com
12C,12D,12F12G,20,21A,22,23, 104
24,64A,69,74,74B,80,80B,81

Julie Holt
P O Box 200

Gilson,Inc.

Gamma High Voltage Research Inc  Dennis Claspell

Vice President

V.PEng. 3000 W. Beltline Highway
Middleton, WI 53562-0027
(608)836-1551 (voice)
(608)831-4451 (fax)
dclaspell@gilson.com

Don Galluzzo

1096 N US Highway 1
Ormond Beach, FL 32174
(386)677-7070 (voice)
(386)677-3039 (fax)
www.gammahighvoltage.com 42A
sales@gammahv.com

124 Glen Mills Inc.

Stanley Goldb
Gateway Chemical Technology M:Pkst);ngoMar?a:ger
220 Delawanna Avenue
Clifton, NJ 07014
(978)777-0777 (voice)
(973)777-0070 (fax)
www.glenmills.com
staff@glenmills.com

Bob Kaufman
Chairman

11810 Borman Dr.

St. Louis, MO 63146
(314)220-2691 (voice)
(314)991-2834 (fax)

Gilson Company, Inc.
Customer Service Manager

Lewis Center, OH 43035
(800)444-1508 (voice)
(740)548-5314 (fax)
www.globalgilson.com
customerservice @ gilsonco.com 119A

ggaufman @aol.com 97
GATEWAY CHEMICAL
TECHNOLOGY

chemistry to meet your needs

CUSTOM SYNTHESIS
¢ Pharmaceuticals
¢ Agrichemicals
¢ Combinatorial Platforms
¢ Competitor's Products
¢ Intermediates
* Analytical Standards
¢ Metabolites

PROCESS DEVELOPMENT
* Process Evaluation

¢ New Route Development

SPECTROSCOPIC SERVICES
* LCMS (APCI and API-ES)
*+ NMR (300 MHz)
* GCMS (ED

11810 Borman Dr * Saint Louis, Missouri 63146
314.220.2691 (office) * 314.991.2834 (fax)

wWW l.com * rikauf com
67 Y }

Globe Scientific Inc
Dara Diamond

PO Box 1625

Paramus, NJ 07653-1625
(201)599-1400 (voice)
(201)599-1406 (fax)
www.globescientific.com
mail @ globescientific.com

GOW-MAC Instrument Co.
Gail Johnson

Marcom Manager

277 Broadhead Rd.
Bethlehem, PA 18017
(610)954-9000 (voice)
(610)954-0599 (fax)
WWW.gow-mac.com

sales @gow-mac.com
5,43,84A,85,86,87A

H.S. Martin

James E. Kontes
General Manager
P.O.Box 661

Vineland, NJ 08360
(856)692-8700 (voice)
(856)692-3805 (fax)
www.hsmartin.com
info@hsmartin.com

(continued on page 20)

PROTECT

Your Expensive Lab Work
With Research and
Development Record Books

STOCK RECORD BOOKS

B50D -- Fifty pages and fifty duplicates. 1/4 inch
$gs. on right pages.

B100P-- 100 pages, 1/4 inch sgs. on right pages,
100 pages, 10 sgs. per inch on left pages

B200P -- 208 pages with 1/4 inch sgs. on right
and left pages.

B200PH-208 horizontally lined right and left pages.

Books have instruction and TOCs. Page size 11 x 8 1/2.
Hard extension brown cloth covers. Pages open flat.

$15.00 each, F.0.B. Chicago
CUSTOM MADE BOOKS TO ORDER
SCIENTIFIC BINDERY PRODUCTIONS, INC
2612-18 W. Nelson, Chicago, IL 60618
Phone: 773-267-1129
Fax: 773-267-1218
www.scientifichindery88yrs.com
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Hach Company

Katy Craig

5600 Lindbergh Dr
Loveland, CO 80538
(800)227-4224 (voice)
(970)669-2932 (fax)
www.hach.com
kcraig@hach.com

7

Hamilton Company

Ron Lewis

Marketing Director

4990 Energy Way

Reno, NV 89502
(800)648-5950 (voice)
(775)856-7259 (fax)

rlewis @ hamiltoncompany.com

Hellma Cells Inc.
Daniel Fields

Director of Marketing
80 Skyline Drive
Plainview, NY 11803
(516)935-0007 (voice)
(516)939-0555 (fax)
www.hellmausa.com
i;sfo@HeIImausa.com

Huffman Laboratories, Inc.
Bill Huffman, President

4630 Indiana St.

Golden, CO 80403-1849
(308)278-4455 (voice)
(303)278-7012 (fax)
www.huffmanlabs.com
jahuffman @ huffmanlabs.com
24,69,145

IBC Labs

Robert S. Green, President
2005 E. Innovation Park Drive
Tucson, AZ 85737-1966
(520)219-2900 (voice)
(520)219-6090 (fax)
www.integratedbiomolecule.com
lab @integratedbiomolecule.com

ICON (Isotope) Services Inc.
John Kilby, Marketing Manager
19 Ox Bow La., Summit, NJ 07901
(908)273-0449 (voice)
(908)273-2956 (fax)
www.iconisotopes.com
iconisot@juno.com

35

Impact Analytical

Rick Felde, Agent

1910 West St. Andrews Road
Midland, MI 48640-2696
(989)832-5555 (voice)
(989)832-5560 (fax)
www.impactanalytical.com
felcom@pobox.com

23

Impandex, Inc.

Stanley Goldberg
Marketing Manager

220 Delawanna Avenue
Clifton, NJ 07014
(973)777-0777 (voice)
(973)777-0070 (fax)
www.glenmills.com

staff @ glenmills.com

104

Inorganic Ventures/I V Labs
Chris Gaines

Marketing Manager

195 Lehigh Avenue, Suite 4
Lakewood, NJ 08701
(732)901-1900 (voice)
(732)901-1903 (fax)
www.ivstandards.com
ivsales @ivstandards.com
39

Instrument Distributors Int'l
Frank Carpenter, President
7881-H Beechcraft Drive
Gaitherburg, MD 20879-1507
(301)977-0900 (voice)
(301)208-0698 (fax)
www.usa-idi.com

sales @usa-idi.com

5

Integrated Analytical Labs,LLC
Bianca Buckwalter

Director of Business Devt.

273 Franklin Road

Randolph, NJ 07869
(973)361-4252 (voice)
(973)361-6098 (fax)
bbuckwalter @online.com

65A

International Crystal Labs
Robert Herpst

President

11 Erie Street

Garfield, NJ 07026
(973)478-8944 (voice)
(973)478-4201 (fax)
www.internationalcrystal.net
iclmail @internationalcrystal.net
125,171

ISSI Laboratories, Inc.
Yesu Das,PhD

President

515 Blue Ridge Avenue
Piscataway, NJ 08854-5013
(732)246-3930 (voice)
(732)247-4977 (fax)
issi@pipeline.com

12D

J.S.T.

R.N. Arison, President
88 Century Lane
Watchung, NJ 07069
(908)757-6812 (voice)
() -(fax)
ritsuarison @ earthlink.net
70

Jarchem Industries, Inc.
Arthur Hein, Vice President
4 Wilson Avenue

Newark, NJ 07105
(973)344-0600 (voice)
(973)344-5743 (fax)
www.jarchem.com
info@jarchem.com

31

POLYMER PROBLEMS?

* Complete Polymer Deformulation

* Good vs Bad Comparison

* DSC, TGA, IR, UV-Vis, GC, HPLC, NMR
* GPC/SEC Molecular Weights and MWD
 Additive Package Analysis

JORDI

4 Mill Street, Bellingham, MA 02019
(508) 966-1301

Associates, Inc.
HPLC Specialists

20
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Jobin Yvon Inc.

Diane Surine

Advertising Manager

3880 Park Ave.

Edison, NJ 08820
(732)494-8660 (voice)
(732)549-5157 (fax)
www.jobinyvon.com
diane.surined @jobinyvon.com
166

Jordi FLP

Pam Jordi

Vice President

4 Mill St.

Bellingham, MA 02019
(508)966-1301 (voice)
(508)966-4063 (fax)
www.jordiflp.com
jordiflp@aol.com
41,44,65A

Julabo USA,Inc.
Cindy Young
Marketinng Coordinator
754 Roble Road
Allentown, PA 18109
(610)231-0250 (voice)
(610)231-0260 (fax)
www.julabo.com

cindyy @julabo.com

96

Kimble/Kontes

David Fenili, Advertising Manager
1022 Spruce Street P.O.Box1502

Vineland, NJ 08360
(856)692-8500 (voice)
(856)692-8134 (fax)
www.kimble-kontes.com
cs@kimkon.com

116

Kinetics Thermal Systems
John Chickosky

V. P. Sales & Marketing

P.O. Box 158

Stone Ridge, NY 12484
(845)687-0071 (voice)
(845)687-7481 (fax)
jchickosky @kineticsgroup.com
96

Kingston Tech Group
Theodore Davidson
Consulting Scientist
P.O. Box 367
Kingston, NJ 08528
(609)731-6915 (voice)
() -(fax)

chem367 @yahoo.com
115
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KNF Neuberger

Richard Rauth

Manager, Mktg. Communications
2 Black Forest Rd.

Trenton, NJ 08691-1810
(609)890-8600 (voice)
(609)890-8323 (fax)
www.knf.com/usa.htm

rrauth @knflab.com

129

Lab Safety Supply Co.
Cindy Joyce, Copywriter
P.O. Box 1368

Janesville, WI 53547-1368
(608)754-2345 (voice)
(608)757-4645 (fax)
www.labsafety.com
c.joyce @labsafety.com
156

Lancaster Laboratories Inc.
Anne Osborn

Business Development

2425 New Holland Pike
Lancaster, PA 17601
(717)656-2301 (voice)
(717)656-0450 (fax)
www.lancasterlabs.com
avosborn@lancasterlabs.com
65A

Lehigh Univ Distance Educa Ofc
Lisa Moughan

Marketing Coordinator

205 Johnson Hall, 36 Univ Dr.
Bethlehem, PA 18015
(610)758-4372 (voice)
(610)758-6269 (fax)
www.distance.lehigh.edu

mak5 @lehigh.edu

179B

LFR Levine-Fricke

Ellie Mack

Marketing Manager

5 Johnson Dr. P.O. Box 130
Raritan, NJ 08869
(908)526-1000 (voice)
(908)526-7886 (fax)
www.lfr.com
ellie.mack@lfr.com

142

Libra Laboratories, Inc.
Dr. Mike Blumenthal
President

101 Liberty Street
Metuchen, NJ 08840-1215
(732)321-5200 (voice)
(732)321-5203 (fax)
www.libralabs.com
mmbphd @libralabs.com
12B,12C,25,65A,77,80B

Malvern Instruments, Inc.
Merissa Fraser

Marketing

10 Southville Rd.

Southborough, MA 01772
(508)480-0200 (voice)
(508)460-9692 (fax)
www.bohlinusa.com
merissa.fraser@malvernusa.com
12

MASS VAC, Inc.

Herbert Gatti

President

247 Rangeway Rd. P.O.Box 359
N. Billerica, MA 01862-0359
(978)667-2393 (voice)
(978)671-0014 (fax)
Wwww.massvac.com
hrgatti@massvac.com

137

Matech Associates
Dr. B. Chowdhury
Materials Consultant

6 Lotus Terrace

Lake Ariel, PA 18436
(570)689-4752 (voice)
(570)689-4752 (fax)
www.matechlab.com
matech @usnetway.com

Matrix Scientific

H.S. Allen

Manager

P.O. Box 25067

Columbia, SC 29224-5067
(803)788-9494 (voice)
(803)788-9419 (fax)
www.matrixscientific.com
sales @ matrixscientific.com
35A,146

McPherson, Inc.

Erik Schoeffel

Marketing Manager

7A Stuart Road
Chelmsford, MA 01824
(978)256-4512 (voice)
(978)250-8625 (fax)
www.mcphersoninc.com
mcp @mcphersoninc.com
167

Metrohm-Peak, Inc.
Martin Brewer

Marketing Manager
12521 Gulf Freeway
Houston, TX 77034
(281)484-5000 (voice)
(281)484-5001 (fax)
www.metrohm-peak.com
info@metrohm-peak.com
45

(continued on page 22)
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Mettler-Toledo Bohdan, Inc.
Ben Boshiri

562 Bunker Court

Vernon Hills, IL 60061-1831
(847)557-0603 (voice)
(847)680-1199 (fax)
www.bohdan.com
ben.boshiri@mt.com

Metuchen Analytical, Inc.

J. Stephen Duerr,PhD,PE,CPC

President

101 Liberty Street

Metuchen, NJ 08840

(800)848-4522 (voice)

(908)876-5287 (fax)

chemlab @compuserve.com

12C,12F12G,17,20,23,28,65A,
68,69,74B,80B,81

Micron Inc.

James Ficca Jr.

President

3815 Lancaster Pike
Wilmington, DE 19805
(302)998-1184 (voice)
(302)998-1836 (fax)
micronanalytical.com
micronanalytical @ compuserve.com
69,80B,88,89,91

MIRWEC Film - Coating Division
Harold Seelig

Coating Manager

601 Liberty Drive

Bloomington, IN 47403
(812)331-0700 (voice)
(812)331-1119 (fax)
www.mirwecfilm.com

coating @ mirwecfilm.com

49

NanoScale Materials, Inc.
Thomas Allen

V.P. Marketing & Sales
1310 Research Park Dr.
Manhattan, KS 66502
(785)537-0179 (voice)
(785)537-0226 (fax)
www.nanoactive.com
tallen@nanoactive.com

33

National Institute Stds & Tech
Diane Decker

Standard Reference Data

100 Bureau Dr. Stop 2310
Gaithersburg, MD 20899-2310
(301)975-3774 (voice)
(301)926-0416 (fax)
www.nist.gov/srd
diane.decker@nist.gov

155

22

NetChem, Inc.

Jerry Wang PhD, President
93 Hoffman Road

Monroe, NJ 08831
(732)846-8111 (voice)
(732)846-5655 (fax)
jw@netchem.com

27A

Numare Spectralab Incorporated
Lawrence Byrnes

Research Director

3551 Winding Rd

Kintnersville, PA 18930-9543
(610)346-8660 (voice)
(610)346-7571 (fax)
www.eclipse.net/~numare/
numare @eclipse.net

72

NuMega Resonance Labs, Inc.
Frances Shen, Vice President
11526 Sorrento Valley Rd,SteB2
San Diego, CA 92121
(858)793-6057 (voice)
(858)793-2607 (fax)
NuMegalab@aol.com

12H

Oneida Research Services, Inc.
Laura Newkirk, Marketing Asst.
1 Halsey Rd.

Whitesboro, NY 13492
(315)736-5480 (voice)
(315)736-9321 (fax)
www.ors-labs.com
Inewkirk @ prevalere.com

65

PAC

Jill Orr

Marketing Communications Mgr.
300 Bammel Westfield Rd.
Houston, TX 77090
(281)580-0339 (voice)
(281)580-0719 (fax)
www.paclp.com

asawyer @paclp.com
5,12,12C,24,32B,43,100,172A

Particle Sizing Systems
Donna M. Budny
Documentation & Standards Mgr.
8203 Kristel Circle

Port Richey, FL 34668
(727)846-0866 (voice)
(727)846-0865 (fax)
WwWw.pssnicomp.com

sales @pssnicomp.com

Pelican Analytics

Dr. John Fiorino

Technical Director

11 Deerpark Drive ~ STE #203
Monmouth Junction, NJ 08852
(732)274-2600 (voice)
(732)274-0800 (fax)
www.pelicananalytics.com
jafiorino@pelicananalytics.com
22,23,24

Penn State University

Betsy R. King

Program Coordinator

201 South Frear

University Park, PA 16802-6001
(814)863-1918 (voice)
(814)863-7024 (fax)
http://www.psuedu/dept/biotech
brk12@psu.edu

179B

Petrolab Company

Angel Schell, Marketing Director
874 Albany-Shaker Road
Latham, NY 12110
(518)783-5133 (voice)
(518)783-5185 (fax)
www.petrolab.com

i1n2fo @petrolab.com

Pfaltz & Bauer, Inc.

Mark Halperin

Marketing Manager

172 E. Aurora St.
Waterbury, CT 06708
(203)574-0075 (voice)
(203)574-3181 (fax)
www.pfaltzandbauer.com
sales @pfaltzandbauer.com

Photon Technology Intl.
Charles Marianik, President
1009 Lenox Drive, Suite 104
Lawrenceville, NJ 08640
(609)896-0310 (voice)
(609)896-0365 (fax)
www.pti-nj.com
marketing @ pti-nj.com

167

Poly(Chem-Tech)

Daniel Kruh, Ph.D., President
8 Braddock

East Brunswick, NJ 08816
(732)238-3182 (voice)
(732)238-3182 (fax)
dankruh@aol.com

65,75,76

Polymer Standards Ser,-USA Inc
Clara Trimmer

Advertising Manager

43 Jefferson Blvd. Ste.3
Warwick, Rl 02888
(401)780-8884 (voice)
(401)780-8824 (fax)
www.polymer.de

ctrimmer @polymer.de

80B

Polysciences Inc.

Bob Gleim

Catalog Business Develop. Mgr.
400 Valley Rd.

Warrington, PA 18976
(215)343-6484 (voice)
(800)343-3291 (fax)
www.polysciences.com
ggsleim@polysciences.com
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Pressure Products Industries
Michael Walsh, Sales Manager
900 Louis Drive

Warminister, PA 18974
(215)675-1600 (voice)
(215)443-8341 (fax)
www.pressureproductsindustries.com
info@ pressureproductsindustries.com
127

Prevalere Life Sciences, Inc.
Laura Newkirk

Marketing Asst. Sales Coord
8282 Halsey Rd.

Whitesboro, NY 13492
(315)736-3050 (voice)
(315)736-9321 (fax)
www.prevalere.com

Inewkirik @prevalere.com

65

Primera Analytical Solns. Corp
Bibo Xu, PhD, Lab Director

1 Deer Park Drive Ste:N
Monmouth Junction, NJ 08852
(732)355-9111 (voice)
(732)355-9112 (fax)
Wwww.primera-corp.com

xub @primera-corp.com

12C,19

Princeton-Chromatography, Inc.
Walton Caldwell

Technical Director

1206 Cranbury-South River Rd.
Cranbury, NJ 08512
(609)860-1803 (voice)
(609)860-1805 (fax)
www.pci-hplc.com
wcaldwell @ pci-hplc.com

44

Product Safety Labs
Walter Newman

Marketing & Sales Director
2394 Rt 130

Dayton, NJ 08810
(800)425-0002 (voice)
(732)355-3275 (fax)
www.productsafetylabs.com
walternewman @ produc lab:
23

com

PTC Organics, Inc.

Marc Halpern, President
900 Briggs Road Ste. #145
Mt. Laurel, NJ 08046
(856)222-1146 (voice)
(856)222-1124 (fax)
www.phasetransfer.com
mhalpern@ptcorganics.com
65

Q-Glass Co Inc.

Dan Dotterweich, Vice President
624 Rt 202

Towaco, NJ 07082
(973)335-5191 (voice)
(973)335-2057 (fax)
www.qglass.com
dan@qglass.com

116
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Repex & Co. Inc.

Erich Sokolower

Managing Director

P.O. Box 577, 550 Durie Avenue
Closter, NJ 07624
(201)767-1050 (voice)
(201)767-6932 (fax)
WWW.repex @ compuserve.com
repexinvestments @ cs.com

57B

RICCA Chemical Company
Gary Coia
North East Territory Manager
6 Industrial Road
Pequannock, NJ 07440
(973)694-0500 (voice)
(973)694-7199 (fax)
www.riccachemical.com
gcoia@riccachemical.com

9

Rice Lake Weighing Systems
Kathy Maas, Marketing Manager
230 West Coleman, P.O. Box 272
Rice Lake, WI 54868
(715)234-9171 (voice)
(715)234-6967 (fax)
www.rlws.com
katmaa@rlws.com

Robertson Microlit Labs.
Patricia Oeckinghaus

Vice President

29 Samson Av, P.O.Box 927
Madison, NJ 07940
(973)966-6668 (voice)
(973)966-0136 (fax)
www.robertson-microlit.com
admin @robertson-microlit.com
21A,23,24

Rudolph Instruments

Dr. Kumar Utukuri, President
400 Morris Ave, Suite 120
Denville, NJ 07834
(973)983-6700 (voice)
(973)983-6290 (fax)
www.rudolphinst.com

sales @rudolphinst.com
8,9,148

Sarchem Laboratories,Inc.
Sam Kumar, President

1041 Highway 36

Atlantic Highlands, NJ 07716
(732)708-1777 (voice)
(732)708-1265 (fax)
www.sarchemlabs.com
sarchem@aol.com

Schwarzkopf Microanalytical
Florence Wohl, Exec. V. P.
56-19 37th Ave.
Woodside, NY 11377
(718)429-6248 (voice)
(718)429-5785 (fax)
schwarzkopfmicro@aol.com
12G,20,21A,22,23,24,65A,74B,
75,77,80,80B,90,145,147

Scientific Bindery

Nancy McDonald
Administrative Asst.

2612-18 W. Nelson

Chicago, IL 60618
(773)267-1129 (voice)
(773)267-1218 (fax)
www.scientificbindery88yrs.com
skybind @att.net

163

Severntrent Laboratories
Chris Ouellette

Laboratory Director

777 New Durham Road
Edison, NJ 08817
(732)549-3900 (voice)
(732)549-3679 (fax)
www.stl-inc.com

couellette @stl-inc.com

90

Sonics & Materials

Lois Baiad

Manager, Sales Administration
53 Church Hill Road
Newtown, CT 06470
(208)270-4600 (voice)
(208)270-4610 (fax)
Www.sonics.biz
info@sonics.biz

118

SP Industries/Hotpack Div.
Ken Clary

Vice Pres. Sales & Marketing
935 Mearns Road
Warminster, PA 18974
(215)672-7800 (voice)
(215)672-7807 (fax)

claryk @hotpack.com

95

Spectral Data Services
Gary Turner, President
818 Pioneer
Champaign, IL 61820
(217)352-7084 (voice)
(217)352-9748 (fax)
www.sdsnmr.com
sdsnmr@sdsnmr.com
72

Spectrum Chemicals & Lab Prods
Larry Hilton PhD

Director of Marketing

14422 South San Pedro Street
Gardena, CA 90248
(800)772-8786 (voice)
(800)525-2299 (fax)
www.spectrumchemical.com
Ihilton @ spectrumchemical.com
37

(continued on page 24)
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SPEX CertiPrep

Darlyn Nash

Dir Global Business Devt.
203 Norcross Avenue
Metuchen, NJ 08840
(732)623-0443 (voice)
(732)603-9647 (fax)
WWW.SPEXcsp.com
dash@spexcsp.com

16

Stiefel Research Inst.

Lance Haskin

Sr. Dir. Business Development
Rt 145

Oak Hill, NY 12460
(800)633-7647 (voice)
(518)239-8402 (fax)
www.stiefelresearch.com
Ihaskin @stiefel.com

23

Strem Chemicals, Inc.
Ephraim Honig

VP Marketing & Sales

7 Mulliken Way Dexter Inds. Pk
Newburyport, MA 01950-4098
(978)462-3191 (voice)
(978)465-3104 (fax)
www.strem.com
info@strem.com

26

Structure Probe, Inc.

Charles A. Garber Ph.D.
President

569 East Gay St. P.O. Box 656
West Chester, PA 19381-0656
(610)436-5400 (voice)
(610)436-5755 (fax)
www.2spi.com
cgarber@2spi.com

144

TAL Technologies Inc.

Patricia Wells

2101 Brandywine St. Ste #102
Philadelphia, PA 19130-3152
(800)722-6004 (voice)
(215)496-0322 (fax)
www.taltech.com

pat.wells @taltech.com

56

Techne Inc.

Maire Masterson

Marketing Administrator

3 Terri Lane ~ Suite #10
Burlington, NJ 08016
(609)589-2560 (voice)
(609)589-2571 (fax)
www.techneusa.com
labproducts @techneusa.com
14

24

Thar Technologies, Inc.
Todd Palcic

Sales and Marketing Mgr.
100 Beta Drive
Pittsburgh, PA 15238
(412)967-5665 (voice)
(412)967-9446 (fax)
www.thartech.com
palcic@thartech.com

77

The Guthertz Group,LLC
Barry Guthertz, President
83 Main Street

Norwalk, CT 06851
(203)849-5973 (voice)
(203)849-5978 (fax)
guthertz@earthlink.net

58

Thermo Electron,Thermo Nicolet
Kathryn Callaghan

Sr. Marketing Comm. Specialist
5225 Verona Rd.

Madison, WI 53711
(800)642-6538 (voice)
(608)273-5046 (fax)
www.thermo.com/nicolet
spectroscopy @thermo.com

169

Thomas Scientific

E. Pierzynski, Vice President
99 High Hill Rd. 195
Swedesboro, NJ 08085
(856)467-2000 (voice)
(856)467-3087 (fax)
www.thomassci.com

value @thomassci.com

114

TRI/Princeton

Eleanor Lehman

Marketing Manager

601 Prospect Ave., PO Box 625
Princeton, NJ 08540
(609)430-4820 (voice)
(609)683-7149 (fax)
www.triprinceton.org
info@triprinceton.org

118

U.S. Services, Inc.

John Kilby, Marketing Manager
19 Ox Bow La.

Summit, NJ 07901
(908)273-0440 (voice)
(908)273-2956 (fax)
www.iconisotopes.com
iconisot@juno.com

172

United Chemical Tech.

Ann Coyne, Product Manager
2731 Bartram Rd.

Bristol, PA 19007
(215)781-9255 (voice)
(215)785-1226 (fax)
www.unitedchem.com
Zléstomerservice@unitedchem.com

United Products & Instruments
Kathy Webb

Assistant Director

182-E Ridge Rd.

Dayton, NJ 08810
(732)274-1155 (voice)
(732)274-1151 (fax)

unicol.com

kwebb @unico1.com

100

Utility Development Corp.
Harry S. Katz

President

112 Naylon Ave.
Livingston, NJ 07039
(973)994-4334 (voice)
(973)994-3341 (fax)
www.udccorp.com
harryskatz@aol.com

77

Vacuum Research Corporation
John F. Hartnett

President

2419 Smallman St.

Pittsburgh, PA 15222
(800)426-9340 (voice)
(412)261-7220 (fax)
www.vacuumresearchcorp.com
vrc@vacuumresearchcorp.com
137

Variomag USA

Gary Sander

Manager

PO B ox 214769

Daytom Beach, FL 32121
(386)761-6422 (voice)
(386)760-0960 (fax)
www.variomag.com
variomag@aol.com

119

VHG Labs

Mary Csakai
Marketing

276 Abby Road
Manchester, NH 03103
(603)622-7660 (voice)
(603)622-5180 (fax)
www.vhglabs.com
maryc@vhglabs.com
24

Virtis, an SP Industries Co.
Gret Boyd
Advertising/Marketing Manager
815 Route 208

Gardiner, NY 12525
(800)431-8232 (voice)
(845)255-5338 (fax)
www.virtis.com

sales @virtis.com
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Waring Products Division
Cheryl Roger

Sales Administrator

314 Ella T. Grasso Ave.
Torrington, CT 06790
(800)492-7464 (voice)
(860)496-9008 (fax)
www.waringproducts.com
torrington_sales @ conair.com
97

Wilmad/Lab Glass

Mark Gray

Advertising & Promo Manager
P.O. Box 688, 1002 Harding Hwy
Buena, NJ 08310-0688
(800)220-5171 (voice)
(856)697-0536 (fax)
www.wilmad.com

magrestec @wilmad.com

Wolverine Proctor & Schwartz
C.L. Schnitzer

Marketing Manager

251 Gibraltar Rd.

Horsham, PA 19044
(215)443-5200 (voice)
(215)443-5206 (fax)
www.wolverineproctor.com
bthomson @ proctor.com

10

Wyssmont Co, Inc.
Joseph Bevacqua
Marketing Manager
1470 Bergen Blvd.
Fort Lee, NJ 07024
(201)947-4600 (voice)
(201)947-0324 (fax)
WWW.Wyssmont.com
sales @wyssmont.com

XenoBiotic Laboratories,Inc.

Neil J. Lewis PhD, Vice President

107 Morgan Lane

Plainsboro, NJ 08536

(888)936-6880 (voice)

(609)799-7497 (fax)

www.xbl.com

njlewis @xbl.com

12C,12D,12E,18,19,20,65,74B,
77

ZirChrom Separations, Inc.
Kelly Johnson

Technical Sales/Support Spec.
617 Pierce Street

Anoka, MN 55303
(866)782-2531 (voice)
(763)421-2319 (fax)
www.zirchrom.com
support@zirchrom.com
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ANALYTICAL EQUIPMENT
3-Densitometers
Cargille Laboratories
Mettler-Toledo Bohdan, Inc.
5-Moisture analyzers
EMD Chemicals Inc.
GOW-MAC Instrument Co.
Instrument Distributors Int'l

7-pH Meters & indicators

Analytical Measurements

Hach Company
8-Polarimeters

Rudolph Instruments
9-Refractometers

Cargille Laboratories

Rudolph Instruments
10-Surface area analyzers

First Ten Angstroms
11A-Titration

Brinkmann Instruments, Inc.
12-Viscometers

ATS RheoSystems

Brookfield Engineering Lab Inc

C.W. Brabender Innstruments

Malvern Instruments, Inc.

Petrolab Company
12B-Weighing balances &

scales

Libra Laboratories, Inc.

Rice Lake Weighing Systems

ANALYTICAL SERVICES
12C-HPLC

Galbraith Laboratories, Inc.
Libra Laboratories, Inc.
Metuchen Analytical, Inc.
PAC
Primera Analytical Solns. Corp
XenoBiotic Laboratories,Inc.
12D-Mass Spectrometry
Alpha-Mos America
Galbraith Laboratories, Inc.
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IBC Labs
ISSI Laboratories, Inc.
XenoBiotic Laboratories,Inc.
12E-Radio chromatography
XenoBiotic Laboratories,Inc.
12F-TLC
Galbraith Laboratories, Inc.
Metuchen Analytical, Inc.
12G-UV-Visible Spectroscopy
Galbraith Laboratories, Inc.
Metuchen Analytical, Inc.
Schwarzkopf Microanalytical
12H-NMR Spectroscopy
NuMega Resonance Labs, Inc.

BIOTECHNOLOGY
13-Biochemicals
BACHEM Bioscience Inc.
13A-Biology/toxicology
analysis
Celsis Inc.
14-Biomedical equipment
BioPro International Inc.
Techne Inc.
16-Cell disruption
Branson Ultrasonics Corp
SPEX CertiPrep
17-Microbiology
Metuchen Analytical, Inc.

CHEMICAL ANALYSIS
18-Bio-analyses by HPLC
XenoBiotic Laboratories,Inc.
19-Bioanalytical service LC/MS
Primera Analytical Solns. Corp
XenoBiotic Laboratories,Inc.
20-Certificates of analysis
Galbraith Laboratories, Inc.
Metuchen Analytical, Inc.
Schwarzkopf Microanalytical
XenoBiotic Laboratories,Inc.
21A-Elemental Microanalysis
Complete Analysis Laboratories
Galbraith Laboratories, Inc.

Robertson Microlit Labs.
Schwarzkopf Microanalytical
22-Precious metal assay
Galbraith Laboratories, Inc.
Pelican Analytics
Schwarzkopf Microanalytical
23-Testing laboratory
Desert Analytics
Eurofins Scientific, Inc.
Galbraith Laboratories, Inc.
Impact Analytical
Metuchen Analytical, Inc.
Pelican Analytics
Product Safety Labs
Robertson Microlit Labs.
23-Testing laboratory
Schwarzkopf Microanalytical
Stiefel Research Inst.
24-Trace element analysis
Galbraith Laboratories, Inc.
Huffman Laboratories, Inc.
PAC
Pelican Analytics
Robertson Microlit Labs.
Schwarzkopf Microanalytical
VHG Labs
25-Thermal analysis
Libra Laboratories, Inc.

CHEMICALS
26-Catalysts
Strem Chemicals, Inc.
27A-Chiral & custom chemicals
NetChem, Inc.
28-Custom synthesis
Chemo Dynamics LP
Gateway Chemical Technology
Metuchen Analytical, Inc.
Sarchem Laboratories, Inc.
31-Emulsifiers
Jarchem Industries, Inc.
32B-Hydrocarbons
PAC
(continued on page 26)
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(continued from page 25)

33-Inorganic chemicals
CERAC,Inc.
NanoScale Materials, Inc.
34-Intermediates
Eastern Chemical Corporation
35-Isotopes
ICON (Isotope) Services Inc.
35A-Pharmaceutical
intermediates
Matrix Scientific
37-Reagents
BASF Corp. Callery Chemical
Chem Service Inc
Dawn Scientific Inc.
G.J. Chemical Co., Inc.
Pfaltz & Bauer, Inc.
Spectrum Chemicals & Lab
Prods
39-Solutions, standard
Absolute Standards Inc.
Inorganic Ventures/I V Labs
RICCA Chemical Company

CHROMATOGRAPHY

41-Accessories & supplies
Alpha Omega Technologies Inc.
Jordi FLP

42-Columns, prepacked
Astec
United Chemical Tech.

42A-Chromatography
Chiral Technologies, Inc.
Chiralizer Services, LLC
Gilson,Inc.

43-Gas
CDS Analytical Inc
GOW-MAC Instrument Co.

PAC

AKZO NOBEL/EKA Chemicals

ES Industries

Hamilton Company

Jordi FLP

Princeton-Chromatography, Inc.

ZirChrom Separations, Inc.
45-lon

Metrohm-Peak, Inc.

COATINGS
49-Coating facilities
MIRWEC Film - Coating Division

COMPUTER APPLICATIONS
56-Software
Bio-Rad Labs, Informatics Div
CambridgeSoft Corporation
TAL Technologies Inc.

CONSULTING, MANAGEMENT
57B-Investment Management
Repex & Co. Inc.
58-Market research
The Guthertz Group,LLC

CONSULTING SERVICES
64-Chemical Process
Chemir Analytical Services
65-Contract research
Chemir Analytical Services
Chemo Dynamics LP
Oneida Research Services, Inc.
Poly(Chem-Tech)

26

Prevalere Life Sciences, Inc.
PTC Organics, Inc.
XenoBiotic Laboratories,Inc.
65A-Contract testing laboratory
Chemir Analytical Services
DuPont Analytical Solutions
Integrated Analytical Labs,LLC
Jordi FLP
Lancaster Laboratories Inc.
Libra Laboratories, Inc.
Metuchen Analytical, Inc.
Schwarzkopf Microanalytical
68-Forensic analyses
Cargille Laboratories
Chemir Analytical Services
Metuchen Analytical, Inc.
69-Infrared analyses
Chemir Analytical Services
Galbraith Laboratories, Inc.
Huffman Laboratories, Inc.
Metuchen Analytical, Inc.
Micron Inc.
70-Language translation
JS.T.

72-NMR analysis
Chemir Analytical Services
Numare Spectralab Incorporated
Spectral Data Services
74-Organic chemistry
Galbraith Laboratories, Inc.
74B-Pharmaceutical analysis
Chemir Analytical Services
Galbraith Laboratories, Inc.
Metuchen Analytical, Inc.
Schwarzkopf Microanalytical
XenoBiotic Laboratories,Inc.
75-Polymers
Chemir Analytical Services
Poly(Chem-Tech)
Schwarzkopf Microanalytical
76-Product formulation
Chemir Analytical Services
Poly(Chem-Tech)
77-R & D
Chromak Research, Inc.
Libra Laboratories, Inc.
Schwarzkopf Microanalytical
Thar Technologies, Inc.
Utility Development Corp.
XenoBiotic Laboratories,Inc.
78-Radiation processes
Armbruster Associates Inc.
80-Spectroscopy
Chemir Analytical Services
Galbraith Laboratories, Inc.
Schwarzkopf Microanalytical
80A-Technology transfer
Business Development Intnl.
80B-Testing Laboratory
Galbraith Laboratories, Inc.
Libra Laboratories, Inc.
Matech Associates
Metuchen Analytical, Inc.
Micron Inc.
Polymer Standards Ser,-USA Inc
Schwarzkopf Microanalytical
81-UV analysis
Chemir Analytical Services
Galbraith Laboratories, Inc.
Metuchen Analytical, Inc.

DETECTORS
84A-Discharge ionization
BURLE INDUSTRIES, INC.
GOW-MAC Instrument Co.
85-Flame ionization
GOW-MAC Instrument Co.
86-Gas leak
GOW-MAC Instrument Co.
87A-Thermal conductivity
GOW-MAC Instrument Co.
88-Electron Microprobe
Micron Inc.

ELECTRON MICROSCOPY
89-Electron Microscopy
EDAX Inc
Micron Inc.

ENVIRONMENTAL ANALYSIS

90-Environmental analysis
Schwarzkopf Microanalytical
Severntrent Laboratories

ESCA SERVICES
91-ESCA services
Micron Inc.

GENERAL EQUIPMENT
93-AA lamps

Hellma Cells Inc.
95-Autoclaves

BioPro International Inc.

SP Industries/Hotpack Div.
96-Baths

Julabo USA,Inc.

Kinetics Thermal Systems
97-Blenders, mixers, stirrers

ErtelAlsop

Glen Mills Inc.

Waring Products Division
100-Centrifuges

Eastern Scientific Co.

PAC

United Products & Instruments
104-Crushers & grinders

Gilson Company, Inc.

Impandex, Inc.
107-Dryers

Wolverine Proctor & Schwartz

Wyssmont Co, Inc.
107A-Ductless fume hoods

Erlab, inc.
109-Evaporators

Eastern Scientific Co.
110-Filters

Avery Filter Co.
111-Flow meters

Controlotron Corp
112-Freeze dryers

BioPro International Inc.

Eastern Scientific Co.

Virtis, an SP Industries Co.
114-General laboratory

equipment

Burrell Scientific

Particle Sizing Systems

Thomas Scientific
115-Germicidal lamps

Kingston Tech Group
116-Glassware

Andrews Glass Co Inc.

Chemglass, Inc.
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H.S. Martin

Kimble/Kontes

Q-Glass Co Inc.
118-Homogenizers

Sonics & Materials

TRI/Princeton
119-Lab stirrers

Variomag USA
119A-Labware

Bel-Art Products

Cargille Laboratories

Globe Scientific Inc
120A-Light sources

Bulbtronics, Inc.
124-Power supplies

Del Power Conv Gp,High Volt Dv

Electron Tubes Incorporated

Gamma High Voltage Research In
125-Presses

International Crystal Labs
127-Pressure vessels

Pressure Products Industries
129-Pumps

Eastern Scientific Co.

Fluid Metering, inc.

KNF Neuberger
135-Ultra-pure water system

Airborne Labs Intl. Inc.

Aqua Solutions, Inc.
135A-UV-visible lamps

Analytical Instrument Systems
137-Vacuum equipment

Eastern Scientific Co.

MASS VAC, Inc.

Vacuum Research Corporation
138-Valves

Dopak Inc

INDUSTRIAL HYGIENE
SERVICES

142-Industrial hygiene services
LFR Levine-Fricke

LASER SYSTEMS
144-Microscope accessories
Cargille Laboratories
Structure Probe, Inc.
144B-Microscopes
Carl Zeiss Microlmaging, Inc.

ORGANIC MICROANALYSIS

145-Organic microanalysis
Elementar Americas
Huffman Laboratories, Inc.
Schwarzkopf Microanalytical

ORGANIC SYNTHESIS

146-Organic synthesis
Frinton Laboratories, Inc.
Matrix Scientific

ORGANOMETALLICS
147-Organometallics
Schwarzkopf Microanalytical

POLLUTION CONTROL
148-Instruments
Rudolph Instruments

QUALITY CONTROL
151-Quality control
Cargille Laboratories

SAFETY
155-Materials

National Institute Stds & Tech
156-Equipment

Lab Safety Supply Co.

DOCUMENTATION
163-Stock lab books
Scientific Bindery

SPECTROMETERS
166-Emission
Jobin Yvon Inc.

167-Fluorescence
McPherson, Inc.
Photon Technology Intl.
169-IR
Thermo Electron,Thermo Nicolet
171-IR & UV cells
International Crystal Labs
172-Mass
U.S. Services, Inc.
172A-NIR spectrophotometers
PAC

173-NMR
Wilmad/Lab Glass
174A-Raman cells
AABSPEC Instrumentation
Corp
174B-Raman microscopy cells
AABSPEC Instrumentation
Corp
178-X-ray fluorescence
Cianflone Scientific Inst.
Fischer Technology, Inc.

EDUCATION &
PUBLICATIONS

179-Books,journals,monographs
Bioscience Technology

179B-Training & education
Association of Formulation Ch.
Excel for Scientists&Engineers
Lehigh Univ Distance Educa Ofc
Penn State University

SUPPLIES
180-Sealing film
ALCAN Packaging

Contribute to The Indicator

The Indicator is interested in adding new features to the
publication. Your input would be appreciated. Please let us know
which type of feature you would like to see in future issues; i.e.,
book reviews, member news, short articles about your research

or other ideas. Would you be willing to assist in gathering or
writing such material?
Contact the Editor at:
sturchio@optonline.net
Phone: (973) 331-5142 « Fax: (973) 331-5143

"= Rudolph

A Instruments

'i@j

21 CFR PART 11 COMPLIANCE

FOR POLARIMETERS

New software for DigiPol-DP781 Series of
Polarimeters to meet the challenges of
compliance in today's regulatory environment

Rudolph Instr

manuf;

es a comp

range of instr
Digital Polarimeters

Digital Saccharimeters

Polariscopes

400 Morris Avenue Suite 120 Denville NJ 07834
toll free USA: 888 478 3657 International: 973 983 6700

Ellipsometers

and ies
Manual Saccharimeters
Quartz Rotation Standards
Polarimeter Cells
Manual Polarimeters

www.rudolphinst.com
sales@rudolphinst.com
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NMR SERVICE & ANALYSIS

1H, 19F, 15N-31P FDA, DEA REGISTERED

INEXPENSIVE </ GLP COMPLIANCE
RELIABLE 24-48 hr turnaround

NUMARE SPECTRALAB INC
3551 Winding Road, Kintnersville PA, 18930-9543
Phone: 610-346-8660
www.eclipse.net/~numare/
email: numare@eclipse.net

Polymer Problems?

Complete Polymer Deformulation
Good vs. Bad Comparison
ExpertWitness

Testing Services
DSC. TGA. IR, UV-Vis, GC. HPLC. NMR,
Light Scattering. GPC/SEC. MW. MWD. Viscometry.

Mass Spec RUSH SERVICE!
@ (508) 966-1301
jordiflp@aol.com

Associates, FLP

SCHWARZKOPF

Microanalytical Laboratory

Elemental & Trace Analysis
Organics, Inorganics
Organometallics
Metals by AA & Graphic Furnace
Functional Grps. - Mol. Wt.
Calorimetry
Total S. F. Halogens TOX
Coneg Testing Custom Analysis
56-19 37th Ave. Woodside, N.Y. 11377
(718) 429-6248
—— Schwarzkopfmicro@aol.com

ABORATORY

A Unique Combination of State-of-the-Art
Analytical Instrumentation & Expertise
GC/MS ° HPLC ° LC/MS - FTIR ° TOC * AA
ICP-MS - XRD ° XRF - AFM - SEM - TEM
York Center for Environmental Engineering & Science
www.ycees.njit.edullabs

138 Warren Street
Newark, NJ 07102

Tel: (973) 596-5858 New Jersey Institute of Technology
Fax: (973) 642-7170 A Public Research University

Chemical Analysis Services

Materials ID / Deformulation
Competitive Product Analysis
Defects/Failure Analysis
Polymer Analysis & Testing

CHEMIR

Analytical Services

1SO 9001
EEi Certified

(800) 659-7659 chemir.com

Atlantic Analytical Laboratory

The Global Gas Testing Experts
...with expertise in GC, GC-MS, MS and FTIR
...and 2 generations (41 years) of seamless leadership in:

Gas Purity Certification and Impurity Identification

Beverage grade Carbon Dioxide (CO; testing

Pharmaceutical, biotechnology and medical grade testing - USP/NF
Product/packaging headspace testing.

RGA of Semiconductor IC’s via Mil-Spec - to IuL total sample size
Fuel gases, hydrogen, oils, lubricants

Air quality, landfill and stack gases

Getting the right sample, and testing it in a timely manner, is everything!
For further information, please contact us at telephone (908) 534-5600

or email at info@AtlanticAnalytical.com.

Conveniently located in Central New Jersey!
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Case Consulting Laboratories, Inc.

Chemistry - Materials
* GLP Compliant Analysis *R &D
*Testing & Evaluation « Claims Validation
622 Route Ten
Whippany, NJ 07981
973-428-9666
WWW. labs.com i labs.com

CHIRAL SEPARATIONS
LC and GC Columns

Methods Development

Processing

Advanced Separation Technologies Inc.

37 Leslie Ct, PO Box 297, Whippany, NJ 07981
973.428.9080 Fax 973.428.0152

ALBRAITH.

55 reazs,

— Method Development

— Elemental Analysis
— Organics Analysis — Method Validation
—Trace Analysis — USP, JP, BP, EP Testing
— Physical Testing — GLP/eGMP

1.877.449.8797 | www.galbraith.com

Elemental UFFMAN

i LABORATORIES, INC.
AnalySIS Quality Analytical Services Since 1936
CHNOS ash Phone: (303) 278-4455

ICPeAAsICP/MS FAX: (303) 278-7012
TOC «TOX « BTU chemistry@huffmanlabs.com
Problem Solving www.huffmanlabs.com

a0 @

ISSI Laboratories, Inc.

Voice: (732) 246-3930; Fax: (732) 247-4977
Email: <issi@pipeline.com>
Chromatography (HPLC, TLC, GC);
GC-MS and LC-MS; Isolation, Purification
And Identification of Unknown Substances;
Stability-Indicating Tests. GLP-Compliant.

270 - 360 - 400 MHz * 1D/2D
Liquids/Solids * GLP/GMP Compliance

SPECTRAL DATA SERVICES, INC.
818 Pioneer « Champaign, IL 61820
(217) 352-7084 « FAX (217) 352-9748
http: // www.sdsnmr.com  sdsnmr@sdsnmr.com

N M RService 500MHZ

*Mass
*Elemental Analysis

NuMega Resonance Labs
Tel: (858) 793-6057

Poly(Chem-Tech)

Consulting In the Material, Consumer Product and
Healthcare Sectors. Specializing in New Technology,
Dental Products and Polymer Applications

Daniel Kruh, Ph.D. 8 Braddock

President East Brunswick NJ 08816
Voice/Fax: 732-238-3182 Email:DanKruh@aol.com

VACUUM PUMP PROBLEMS?

Eastern Scientific specializes in the
repair and precision rebuilding of all
makes of mechanical vacuum pumps.

Eastern Scientific

easternsci@aol.com__781-826-3456
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Fast and Accurate Chemical Analysis
LCMSIMS, GC, GCMS, HPLG, CE, dissolution, Chiral separations,
post column derivitzations, semi-prep purfication, polymer analysis,
impurty profiing, flavorfragrance analysis, formulation development,
1 Degr Park Dr. Monmouth Jct, NJ 08852

732-355-9111, info@primera:-corp.com
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WARY WORE ARVIGLES

When you tell our advertisers that you saw
their ads here they have more confidence in
our newsletter’s viability as an advertising
medium. They advertise more. This sup-
ports our many activities.

Career Opportunities

Puzzle Solution
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Lander College for Men
Touro College Division in
Flushing, Queens NY

Part-time positions
available for 2006-2007

1. Laboratory Instructor
General and/or Organic
Chemistry Undergrad. Lab
1 evening per week
MS & teaching experience
required

2. Laboratory Assistant
Chemistry & Biology Labs
12 hours per week
MS/BS with experience

To apply, send CV to
Dr. Ann E. Shinnar
Chemistry Dept., LCM
ashinnar@touro.edu

PROMOTE YOUR PRODUCTS

AND SERVICES ¢ ADVERTISE IN
THE INDICATOR

The Indicator readership is New
York and Northern New Jersey’s largest
source for chemical and biochemical
buyers. The Indicator reaches more than
12,000 readers each month. It has been
estimated that these buyers annually
purchase more than $6,000,000 of:

® EQUIPMENT
® SUPPLIES
© CONSULTING SERVICES

Placing an advertisement in The Indicatoris
the lowest cost method of reaching this select
audience.

For further information and other
options for promoting your com-
pany’s products and services visit:

www.mboservices.net

Ad Index
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Ionic Liquids Workshop

EMD Chemicals/Merck KGaA and the New Jersey Institute of Technology Present:
BioPharama Ionic Liquid Applications and Techniques used in Today’s Chemistries!
Today, Tomorrow and the Next Decade.

Attend to learn about lonic Liquids and why they are changing science as we know it
today. The Pharmaceutical and Biotechnology industry will use these lonic Liquids
widely within its industry in the next decade for synthesis, catalysis and separations.
Several keynote speakers will address you, with current applications and techniques that
are being used today in these industries. EMD Chemicals/Merck KGaA is the leader in
developing these IL products with over 500 IL’s already developed.

Keynote Speakers;
Prof. Jim Davis University of South Alabama, TSIL * Patent holder
Prof. Sanjay V. Malhotra ~ New Jersey Institute of Technology, ChirIL* lonic Liquid

Research
Dr. Urs Welz-Biermann Merck KGaA, Director of Ionic Liquid Development Team

*TSIL — Task Specific lonic Liquids
*ChirIL-Chiral Ionic Liquids

Several other speakers will address you with current research projects that are ongoing
and are relevant to your industry!

Date: July 13%, 2006 : Time: 9:00 AM

Venue: New Jersey Institute of Technology
Campus Center — Faculty Staff Dining Lounge
C/O:Department of Chemistry & Environmental Science
323 Dr. Martin Luther King Boulevard
University Heights, Newark, NJ 07102-1982

Contact: Sanjay Malhotra; phone: 973-596-5583; Fax: 973-596-3586

e-mail: malhotra@ADM.NJIT.EDU

Free to the First 100 Attendees, Space is Limited

Please contact James Carlton by e-mailing him to reserve your space

James Carlton; jearlton@emdchemicals.com





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


