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Navy Memorial's Giant Map Of The World Adopts
Water-Jet Technology For Cutting Granite

by Tom Coldwell, Captain, U.5. Navy (Retired)

Mew Enrland Stone Industries (NESIH, Smithfield, Rhode [sland, 13 IJ!'HI'IEl an
advanced technology employing a thin stream of liquid under extremely high
pressure Lo carve a 100-foot-diameter granite map of the world to be installed at
the LS. Mavy Memorial in Washington, D.C. Tﬁ-ﬂ eutting meihod represents a
breakthrough in stone eulting which may have o widespresd and lasting impact
on architecture, sculpture, and construction technigues, sccording to William J.
Conklin, FAIA, partaer in the New York firm of Conklin Rossant, architoets of
the Mavy Memorial

Computer controlled and robol operated, highly sophisiicated machines are
already being used in other industries to cut multiple layers of fabric, aircraft
engine parts, disposable diapers and a wide range of other materials, porticularly
where other cutting techniques would change the materials being cut
Manufacturers can cut steel and other metals without tempering the materials
with heat. Even bakeries use tho liquid jet to cul cake, leaving behind neither
crumbs nor soggy cake slices.

ipontinued on page §)

Conference Proceedings
Available

The official Proceedings of the ath
American Water Jet Conference, hald
Auguat 27-31, 1989, in Toronio,
Ontario, Canada, are available in a
single, hard cover volume. A variety of
presentations relating to the following
reneral lopics wre included: Rock
?.‘uLL':ng. Basic Studios, Concrele
Construction and Indusirial LUses,
Coal and Sail Cutting, Medical
Applications and Salety
Considerations.

The Proceedings are available for
£75.00 each, plus $5.00 [or shipping
und handling (in continental L.5)
Additional shipping charges apply
for destinations outside the U5 Tu
order, contact:

Water Jot Technology Association
A18 Dlive Street - Suite 18
S Lowis, MO 83101
(31AR241- 1448 FAX: (GE145241-1448
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The belief that one's own view of realily
is the only reality is the most dangerous

af all del
= Poaul Watziawick

LELORE,

Accident Case Study - UK Job Shop
by Paddy Swan, S.P.D. Swan Consultants, Derbyshire, UK.

An operator with 15 years of experience was testing the pressure at which casting
refractory material was removed [rom a stainless-steel casting. The operator was
operating comfortably as the jetting gun was mounted on u gimbal and the jel was
retained within a jetting cabinet. The pump was rated to operate st
approximately 500 huiT_Egﬂ- pail and 102 liters por minute (22 imp gals/min

The operator was flinding the rate of removal of the ceramic material quite slow
g0 he deeided to change the nozzle from 2.8 mm diameter Lo one with a dismeter af
24 mm He twilthegul'l the pump, which was driven by a 90 KW (120 hp) prime
mover and asked a collesgue to hold the gun, which was of the dry shut-off type, in
the open position while he attempted to achieve a higher pressure atl the unloader
which was fixed to the pump head, He then switched on the pump and attempted
to serew down the unloader which was on Lthe side of the pump furthest away from
him and which necessitated the cperator leaning seross the pump, He read the
pressure [rom the gauge at 70O bar (10,000 psi) wnd called oul that the pressure
wis okay to his ool ﬂfu on the gun. The operator on the gun released the trigger
to shut off the gun and heard a bang.

On investigating, he found the sperator who had boen adjusting the FrHH-un.'
I¥ing on the floor in a poal of blood and a siream of water was E:|:|r|:.ri:5r up from Lhe
top of the pump head where a stud had blown completely sway and had passod
directly through the ssbestos roof of the factory. The ntuddirrllj had hit the
operator on the side of the jaw, breaking it and causing a wound reguiring 30
atitehes

Upon investigation, the fallowing fncts were feund: o) The salety valveblow-
ofT valve was set at 550 bar (8,000 pai). The pump and ancillaries had been tested
ta 1.5 Limes maximum working pressure within the last 6 months, bl The surface
underfoot was dry and uneluttered. ¢l The studding from this sccidenl was nol
recovered, but EI.:IIJ-EEq‘I.IﬂI‘I-‘I‘.Jy’ several studs which blew oflf on bwo later occasions
when the pump was performing at 500 bar and 102 litres/min or less, were
recovered and on investigatlon were shown o have been stretehed beyond thaic
wield point.

CONSIDER THE FOLLOWING:

1. What da you think were the major eauses of this accident? Tlow might it
have been avoided?

Could such an aceident ha on your sibe?

What were Lhe causes of this accident?

How might it have been svoided?

a2 b

(eontinued on page 71

From The President's Desk...

Please mork vour calendars Lo reserve Saturday, August 24 through Tuesday,
August 27, 1991, for the Sixth Americun Water Jet Technology Conlerence Lo be
held at the Westin Galleria Hotel in Houston, Texas. The organizing commitlce
wiuld be pleased to receive suggestions regurding the formal and content of the
conference, We would also need volunteers who wish to work on planning the
eonference or to participate in panel discussions at the conference.

We are presently compiling the 1990-1991 Membership Directory
will receive a eopy by mauil in July.

A copy of the premier issue of the International Journal of Water Jei
"I‘u:hnull:ngr is sent gratis with this issue of Jef News. Please consider subseribing
Lo this new journal

This issue of Jet News contains an article on an architectural application of
waler jet lechnology. The Navy Memorial in Washington, D.C_, contiains a plaza
made of the largest map of the earth in existence. [t is constructed of a 2-inch-
thick layer of granite and is 100 feet in diameter The map has an area of 7,854 12
and contains 100 tons of granite. The irregular coast lines depicted in this map
were cul with a compuler-controlled jet. | am convinced that architects and
artists of the future will discover many such fascineling applicalions for water jei

Members

- George A Savanick, Ph I,



LETTERS TO THE EDITOR

Dear JET NEWS:

Dr. Glenn Howells, of Berkeley Chemical Research, recently provided me with
a reprint of hiz paper submitted for publication in the forthcoming International
Journal of Waterjet Technology. In this r, mention is made that | use hot
water when carrying out waterblasting with SUPER-WATER {p;‘!limlal‘hiamnﬂ
and also of my success in removing 20,00002 of adhesive-attac cork from a
concrete :eilinE by polymerblasting where plain waterblasting was ineffectual
because the cork merely absorbed the water.

A point that was not included in Glenn's paper, and one that will be of interest
Lo your readers, is that [ am having suecess in polymerblasting when using 0.1 pet
SUPER-WATER as well as the 0.3 pet concentration which is usually
recommended for maximum productivity. Some situations do not require 0.3 pet
concentrations of SUPER-WATER because production can be enhanced by a
smaller percent of polymer. Plain water is at the bottom of the preductivity scale
and the addition of SUPER-WATER increases that laclor as concentration
increases to higher levels. These ideal concentration levels must be
experimentally determined for each application to reach a point where inereased
productivity balances the cost of the polymer. Dilferent cutting situations dictate
different maximum concentrations of EUPEH-W ATER to arrive al the point of
greatest efficiency. Thus, use of 0.1 pet concentration reduces the cost of

ymerblasting to approximately 3 cents/gallon as opposed to the 9 cents/gallon
indicated in Glenn's paper.

I am now writing to let you know of other applications of polymerblasting with
which 1 have had suceess. (ln every case, use of plain water was sither too slow or
ineffective.) They include the following:

1. We were asked to clean 10-inch sewer lines that were almost totally
with phenolic resin 4t a plastics plant. With plain water, we were

only able to break off chunks of the resin and cut & 2-inch hole along the
bottom of the pipe. With SUPER-WATER, however, we were able to
virtually pulverize the hardened resin and clean out the pipe in its entirety.

2. We were required to remove polyester resin that had built up to a depth of 4
feet in & reactor. Waterjets bounced off the resin and were incapable of
cutting it, alth the waterjel sometimes broke the bond between the
resin and the outside wall, With SUPER-WATER we wers able to cut the
resin like a knife and totally clean the vessel.

3. Slag and refractory material had accumulated in & coal-fired powerplant
boiler and plain-water blasting had proved incapable of removing it. The
water was able to cut the slag, but it had no effect upon the harder
refractories which were em ed in and around steel studs welded to the
boiler tubes. With SUPER-WATER, we were able to cul the relractory 6
times faster than with the only olher allernative method which involved
blasting with abrasives and which was very alow and quite costly

4 We found in inal.ullflr? vents and pipes, that we could cut through a 10-inch
concrete wall at 10,000 psi with precision and securacy. The SUPER-
WATER decreased the cutting Uime over water by at least a factor of 3 and
perhaps more. This technique appears o work best when dealing with
concrete that containg smaller aggregate stones in the mix. The wuter
stream can cut the sand and cement mix, but cannot cut through lar
aggregate stones. The stream must cut around the larger stones until they
become dislodged and are blown away. The addition of a very hard
i ate into the water stream would readily solve this problem, however,
aﬁ these injectioned devices are available in the market place.

5. We were able to obtain 100 pet removal of paint from a block building
where, with water alone, only 25 pet was removable. Additionally, the
SUPER-WATER increased the ﬁnliun rite by 3 to 4 times over plain
water. In fact, the SUPER-W A'EIE-ER is 80 effective that we Lend to remove
too much eoating Lhat is still bonded properly. We would tend Lo lose money
on the hluﬁnﬁ rt of the operation prior to painting until we began usin
SUPER-WAT Hlnn a regular bagis For this application, SUPER-WATE
is absolutaly cost-efMeclive.

icontinued on page 6}

Subject: Weep Holes

Dear Jet News:

I would like to say that [ think people
using fttinga on high-pressure water
equipment should be advised that weep
holes should have some sort of a baffle
wround or over them. | was involved in
an incident where an operailor was
uging a hand-held lance and while the
gun wad under pressure, he turned,
eausing the hose to loosen at the fitling
which in turn allowed Lthe water to
travel through the weep hole al
excessive foree, hitting him in the hand
between the thumb and index finger,
resulting in a lost-time accident. The
manufacturer has been notified and has
since corrected the problem, but there
are still a lot of manufacturer's who
don't realize that the possibility for an
accident due to this is very real and
should be warned.

| have also designed a gun with
operating pressure up to 20,000 psi and
would like o know il you eould advise
me of any manufacturers who would be
interested in testing it. | would
appreciate it il' 1 could get on Jfet News'
mailing list.

Thank you,

Kevin Campbell
CEDA-REACTOR, LTD.
P.0. Box 3008

Edmontan, Alberta T3A 2A6]
Canada

(continued on page &)

HYDRO ENVIRONMENTAL
SERVICES
LIMITED PARTNERSHIP

®

Hydro-Services

PO. Box 308
Missouri City, TX 77459
713/499-8611
Fax: 713/499-0293

High pressure waterblasting
services and equipment sales



When you need quality
High Pressure Valves,
Fittings and Tubing
delivered on time. ..
specify Autoclave Engineers

I thee water jat industry, it's mandatory you have
reliable high pressure components capable of
operating at pressures 10 60,000 psi. Autoclave
Engineers has more than 40 years expenance in
high pressure lechnology. We build our valves and
fittings by the book pur Cuality Conirol Manual,
because we have high regard for high pressure and
for our water jat cusiomers, This manual is your
assurance you ara getiing the highast quality proguct
available . .. at any cost

Autoclave has a wide range of high pressura
companenis for thie waler @l industry in addition 10
our valves, fittings and fubing. Autoclave also is a
source of supply for manifold biocks and valves,
accumulators/attenuators and custom articulation
coils. Eleven coned and threaded tubing sizes are
available as well as all types of specialty and custom
designed high pressure products. Autociave 1s your
one-stop source for quality high pressure
components. And we ship from stock to armve
[usi-in-time o meet your schedule.

Remember, the Autoclave diferance 15 in tha book
— and in the valve. For additional
imformation, confact:

Autociove
Box 4007 Erie, PA 1&512 USA f&‘ﬂ} BGE-.."-.‘IJH



Navy Memorial's Giant
Map Of The World
Adopts Water-Jet
Technology For
Cutting Granite,
from page 1

Designed Lo use waler or a mixture of
water and an abrasive slurry as the
cutting medium, the liguid jet
machines are manufactured by Flow
Systems of Kent, Washinglon,

Liguid jet cutting methods did not
resch the stone cutting feld until the
Mavy Memorial design posed this
challenge: create a very detailed map
of the world, in two shades of granite =
one [or land, another for oceans

The old fashioned selution - cut out
the puzele pieces by hand - would have
sacrificed considerable detail and cash,
donated by patrons of the Memorial,
"We would never make our delivery
date,” says Michael Messore, project
manager al New England Stone
Industries, "We are the first stone
fabricator in the nation to use this new
technology, which is going to
revolutionize stone cutting.”

The liguid jet is & siream
approximately 1/32nd of an inch, under
60,000 |bs, of pressure. "The cut is very
gmooth and clean,” says Messore. "We
can move through the 2-inch granite up
to 2 inches & minute on straight culs,
slowing down Lo one-hall inch 4 minute
for detailed curve cuts.”

Two types of granite are being used
on the map = Laurentide from Canada
for ocean areas, and Deer lsle from
Maine for land areas. The water and
glurry cutting will be used only lor
coastal outlines. Conventional
Lechnigues will be used to eut latitude
wnd longitude lines which will ¢ross-
hatch the ocean areas forming the
largest expanse of the globe.

mne convenlent transporiation o and from the Memorial is vie Metro, the city's underground rapld transll aystem. The Memorial stop ia

pital. The
Archives™avy Memorial on Metro's Yellow Ling,

"Every liquid jet cul will be made
twice," says Messore, "once on the
'seean’ granite and once on the 'land
granite. With the smoothness of the
cuts, the adjoining pieces should it
tightly logether.”™

Gitllﬂ!lfﬂ Th:r:hﬂ g:ll'ﬂlﬂlh The Mavy Mensorial is loeated st Ath Street and Peapeylvania Avenue, N'W, immediately sorth of the Kational Archives aad midwoy bedween the
FUSE B [

While

icontinued on page 71




LETTERS TO THE EDITOR, from page3
Dear JET NEWS:

&. Wo were asked to clean a 12-inch-diameter rltu- about 1,200 fool long that

carried a sl mide of pulverized coal s nd water. Following the
aceidental closing of a valve in very cold weather, the contents of the
{which is above ground) froze solid, PFEEB

We cleaned this 5
WATER and self-propelled moles in about 12 hours. F"FFI' nE

SUPER-WATER that we could reach double the length of pipe nht.uinah!t

with plain water and that there was much more pulli wer on the self-
propelled sewer-cleaning lanee than with waler is because Ltha
pressure is much less through a long line using SU PFH—W.FLTFH and,
therefore, allows for botter eleaning

P-u-wer at. much greater distances from
the pump in all types of cleaning appl

7. Wo normally draw on our experience in u.amg EUPER WATER - v.rhun tia
use it and at what concentration at which we obtain it:ygruh:a-l iciency
{i.e., reduction in cleaning time versus cost ufELTFEH.- ATER). Probably
BO parcant of the time we start oul with SUPER-WATER in lower
concentrations and work up to higher coneentrations, if needed, until the
most cost-effective concentration is achieved, Sometimes where cost is not
a factor, bul LUme is critical, we will immediately vse SUPER-WATER
because we know that is the fastest way Lo get any job completed. Most of
our real challenges are ln power plants and paper mills where Lthere are
various and many t nl' cleaning situations to deal with and which are
almost always un vary Light time schedule, Clearly, exceasive
downtime costs mnnay Eu.-: ngs as coal slag, Ny ash, lime scale and
other mineral deposits, by-products from production of green and brown
wood liquor, slat cake, magnesium slag, recovery boiler ash, ete., are all
amenable to remove with SUPER-WATER

Sineerely yours,

Bob Goldsmith

CGoldsmith Painting & Cleaning, Ine,
425 Forest Avenue

Sheboygan Falls, Wisconzsin 53085

The Editor’'s Reply:

Thia letter is a testimonial Lo the effectiveness of a particular polymerie
mdditive, It is printed hero becauss it contains a number of interesting
applications. However, the reader is reminded that reference to speeific products
does not imply endorsement by the Waler Jel Technology Associalion,

Subject: Weep Holes, from page 3

The Editor's Reply:

There are good engineering reasons for the presence of weep holes. They |[Jet

tect against a buildup of pressure inside the fitting which might cause a fitting
allure. owever, Mr. Cﬂmphell.': letter temaches us that o sudden erua n
through a. hole n-n cluu injury. tors of hand-held lances should be
l.nughttu umﬁ near these holes, In addition, it is not & bad
idea to h-nv: & guard to dlni.pl.he the direct stream from the weep holes,
Equipment manufacturers shoul r!.jg.h the feasibility of increasing the
diameter of the weep holes, This wuld the weloeity of Uhe escaping strearm.

Mr. Campbell’s letier also emphasizes the danger of loosening the Mttings
during the jetting operation, Operators should be aware of the dunger engendered
by the unscrewing of fittings during jetting operations.

I thank Mr, Campbell for his lettor. Perhaps it will prevent the scourrence of a
gimilar accident.

The Cutting Edge
by George A. Savanick, Ph.D.

Explosions have recently occurred as
fuel storage tanks were being
dismantled with flame torches. These
aeeldents have accelerated interest in
the use of abrasive water jeis for this
application.

Asbestos removal with water jels
appears Lo be well established. There is
some disagreement concernin l.hu
mide of application of th ﬁu
fee] that water i{uh ahld uaed ihr
bulk removal of the ashestos. Others
feel] that the bulk of the asbestos should
be removed mechanically and water
{.IILI!I. should only be used in tha
of the job,

Reinforeed concrete can be drilled
with an abrasive jet drill. This drill can
penetrate the steel reinforcing bars as
well as the aggregate and cement in
reinforced conerote,

Water jot drills without abrasives
can also be used in combinulion with
mechanieal drilling of reinforeed
eonerete.  Drilling reinferced concrete
with mechanicul drills is risky becunse
-u-flJ:e mnhll.hr.i: Lo penelrale reinforcing

barg, If a mechanical drill encounlers &
steel reinforcing bar, the hole must be
asbandoned, However, a water-jet drill
can drill & hole overlapping the pre-
extating haole and, thereby, get arcund

the reinforcing bar

Tora, Inc. kas introduced a water-
jlul.'r.ing device for aerating golf courses
L is eomposed of 11 &3 which can
aerate and fertilize 25 000 N3 hour by
firing jets & inches deep into the earth,
It renem.l&,reutmated the Augusta goli
course in Georgia

u“hu:r has instituted a policy to
cover fuid jet injuries afler a worker
lost part of his hand from & fuid jet
injection in'ur}l. Gangrene developed a
day after the injeclion with an ol jet.
The wound was treated immediabr.rly
after the accident, but emergen []1;
personnel were not familiar wi t'lmd
et injuries and did not treat the wound
m; a surgical eme-uﬂency Membsers are
dﬁ that Nuid jet injuries should
h-a considered as a surgical emergency
(spe April newsletter).

Hecently a worker was cut with a
winterjel while uthEq a Mexible lance to
clean the end of a vertical heat
exchanger tube, This is a very
dangerous practice. Workers should be

to take the lime to change to
rigid lances for such jobs,



Navy Memorial's Giant Map Of The World Adopts
Water-Jet Technology For Cutting
Granite, from page 5

The map will be based on & computerized enlargement of & one-tenth-scale
azimuthal projection purchased from the Defense Mapping Agency. The ma
epnters on Washi n, D.C,, which will serve at the point of the Morth-Sout
alignment at the Memaorial site on Pennsylvania Avenue, across the streel from
the National Archives.

“The map may be one of the world's largest complets projections of the world,”
ujdhhlr Conklin. "Dne inch on the map will equal less than 12 miles on the
earth.”

The map forms the central plain of the Memorial and will serve as an
amphitheater for concerts by the U5 Navy Band and other military performing
units, The Memorial was authorized by dmi-r:n through legislation, in 18BQ,
which granted public land for the project in the District of Columbia but
stipulated that all funding to build the Memorial come from private donations.
The Memorial has already raised half the $10 millien required to complete the
facility, which will be turned over to the National Park Serviee. The Memorial is
dedicated to the men and women of the U S, Navy - past, present, and future. The
huge grid map will be surrounded by fountains and waterfalls, a ring of bronze bas
mlwf:u.ngln depicting events in LS. Navy history or honoring various groups

within the Mavy.
Standing ﬁ.rnminunl,l on the grid map foor will be the Stanley Bleifeld
seulpture of The Lone Sailor, which will represent all who have served or will

serve in the Wavy., The Memorial will alse have a visitor's center, lemsed
two commercial buildings ta be built around the northern perimeter of the
Memaorial. The center will house a motion picture theater, recepiion room, ships
store, offices and the Long Room which will contain a computerized permanent
record of present and former Navy members on whose behall contributions have

Architect Conklin says that a walk across the grid map might give one the feel
for cne of the Navy's newest [rontbers - nul_-e;-;]lmce. " A purson whose eye level is
between 5 and 6 feet ofl the E”“‘ map isala & height of TOO to 8040 miles above
the earth depicted on the grid."

Conklin Rossant architeets wondered whether sealing of the map should
Inewn te some bumps on the land surfaces to represenl mountain ranges.
“Even at 29 000 fest, Mount Everest at this scale works out to a bump of 3/8 of an
inch, sa we thought it was not worth the trouble” said Conklin, “The bumps
would not be noticed in the thermal surface we plan for the whele map - a fire
hardened rough and tough finish chosen for durability and traction for

pedestrians,”

Mew England Stone Industries (NESI) began culting stone early this year,
permilting spring and early aummer deliveries to the Memorial site for
installation by Pagliaro Brothers Stone Co., Ine. of Marlboro, Maryland.

William Conklin ia pleased about the sdaption nd']]qlui:}.jEt technology Lo stone
cutting, especially that it has come about through his firm's Navy Memorial
project. He says the application ks a fererunner in architecture - permitting closer

tolerances resulting in tighter bends of stone against stone.

The result of the Navy Memorial's "necessary meeling invention” was unvetled
when Uhe Memorial was dedicated on Oetober 13, 1987,

Contributions to the Memorial's building fund are tax deductible and may be
mailed to: U5, Navy Memorial Foundation, P.0. Box 12728, Arlington,
in 22909, Donmors may obtain more information by calling MI{EBI-

in Virginia, 703-524-0830,

Reprinted with permission from Building Stone Magazine, July/Aug. 1987

in one of

Accident Case Study -
UK Job Shop, from page 2

What do you think were the major
causes of this aceident? How might
it have been avoided?

Could sueh an secident happen on
your site?

What were the eauses of this
aocident?

How might it have been avoided?

A slicking valve caused Lhe
internal pressure Muctuations in the
head. The pump had “bridge pieces" Lo
allow easy mccess to valves. The stud
bolts held the bridge pieces to the head.
These stud bolts failed either because
they were faully or they were

avertorgued

The injury would have been
avoided if o guard were in place aver
the bridge pieces or if the operator had
not expased himsell by loaning ueross
the pump.

Jetting Conference
Confirmed In Holland

BHRA, The Fluid Engineering Centree,
hiuz now relewsad the final deteils of its
Tenth International Symposium on jet
culting technology.

The srganizers have selecled the
Songsts Hotel in Amsterdam, Holland,
as a suitahle wenue for this mesting,
The symposium will be held in the
Sonesta from October 30 ta November
2 1990, for a lortnight earlier than
nriginaliy scheduled.

Jetting technigues are now
extenalvely employed a wide ran
af taska, from cutting diffieult
materials in hazardous environments,
to dismantling reactor vessels, as well
as golving many cleaning and descaling
problems. The jeiting industry is
working io improve the profitabilily
and efficiency of its systems in order Lo
further extend the variety ol
spplications of this valuable eold-
cutting technigue. This meeting will
grable researchers, manufacturers,
eontractars and end wsers to discuss
current Pmtiu ns well as explore
oppertunities for the future.

Further detnils can be obiained
fram the Tenth Jet L"uLLlnﬂ
Symposium, BHRA, The Flui
Engineering Centre, Cranficld

ard, ME43 0AJ; telephone (0234
TE0422; telex B25069; fax (0234)
THO0T4.



Call For Papers

6th American Water Jet
Technology Conference

Ural and Poster Sessions will be
featured at the 8th American Water Jot
Technology Conference. Authors
wishing o present papers are invited Lo
submit abstracts for congideration. An
Absiract Review Commities consisting
of six relerees, chosen from Lhe
Organizing Commitiee and the body of
International Advisors, will review the
abstracits and decide their suitabilivy
foer inelusion in the Conflerenes

To submit an abstractis), please
complete the enelosed Ahbstract
Submission Form and farward 1o Lhe

attention of the Conference
Coordinator at the Water Jet
Technology Asssciation . Abstracis are

b be zsubmitted N0 LATER THAN
DECEMBER 1, 18390, to ensure
consideration. Authors will be advised
by January 15, 1891, regarding the
decision of the abstract Heview
Committes

Mark Your Calendars!

6th American

WJTASY

Waler Jet
Water Jet Technology = T echnology
Association Conference

August 24-27, 1991
Westin Galleria
Houston, Texas

GAVRNET

L .
with
GRIT

Almandite Jet Cul Garnet

Cur jet eut brand is the answer
Expeci high produstivity with our
i"al. cut almandite garnet grains for

igh pressure water jet culting
apphications. COur jet eut brand is
the hardesi, sharpest, heaviest,
fastesi culting and cleanest of the
Eurhzl family, High density and

igh kinetic onergy. Sizes from 8
through 250 mesh 100 1k h&gs
Sales Representative for Emerald
Creeck Gurnel, For more informetion
contact:

IAYERS]

Myers Metals & Minerals, Ine.
Morton Bullding
801 Second Ave., Suite 1505
Seattle, Washingron 38104
TEL: (206822-22TH
FAX: (208WHME2-BE29
TLX: 755030

The Preliminary Conference Program Includes:

Scientific Papers

Short Course On Water Jet Technology
Jel Application Symposia

Field Demonstration And Technical Tour
Technical Exhibits

Spouse Program

Awards Banquet

Texas Hospitality

& & & B % & @

For additional information regarding the 6ih American Water
Jet Technology Conference, contact the :

Woater .-,lm','l'm:hngluﬂ' Association
218 Olive Sirest - Suite 918

Sb Lowis, MO 63101, USA
(314124 0- 1445 FAX: (314)241-1448

Upecoming Events

Oetober 1980 - Waterjet Short [f‘.r..u_rm.-. .
Roger Hirons, University of Wisconsin Extension (414)

Milwuukes, Wisconzin, Flease conlac

227-3108

i il
October 31 - November 2, 1980 - Tenth International Symposium an Jel
Cutting Technology, Amsierdam, Holland Please contact BHRA, Cranficld

Bedfprd, England

rHl.v B-10, 1991 - First Agion Conference on Hecenl Advances i Julliﬂg
| Technology, Singapore

August 24-27, 1881 - Sixth American Water Jot Technology Conflerence
Houston, Texas. Pleass contact the Water Jel Technology Assoceation (314 241
1445

September 24-28, 1891 - Geamechanies “01, Hreodee, Ceechoslovakia. FPleasd
contact £, Hakowski, Mining [nstitute of Crechoslovak Academy of Science, A
Rimana 1768, 70800 Ostrava Poruba, Czechoslovakia.



