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From The President's Desk...

Flanning eontinues for the Sixth American Wuler Jel '|'r|.'i|.nu'.'u|.|;'_|.' Conference to
be held from E-ul.un.iu}'. .l"llJHlJ!"-l. 24 '|'l.|.|.':.-|1|.|.:|.'_ August 27, 1991, in Houston,
Texas. The headgquariers hotel will be the Westin Galleria in the Houston
Galleria, one of the World's lurgest and most impressive indoor shopping malls
The Houston Cialleria contains over 300 retail, restaurant, and enlertainment
establishments, Mive ofTice towers, four movie Lheaters, 10,000 purking spaces and
an indoor ice skaling rink, An exhibition will be held in a hall immediaiely
adjacent o the meeting rooms in the Westin Galleria. A demonsiration af
equipmont will be held in an industrial site about 15 minutes by car from the
Westin, An attempt is being made Lo organize a field trip to water jetling sites in
the Houslon area

This issue of et News foeuses on salely, Dr. Summers’ article on water jets and
=afely points oul that water jel penelration injuries reguire immediate attention
i bibliography relating to Muid jet injuries is included. These papers illustrate
the treatment that has been recommended for patients who have been injured by
‘grease, fuel oil, or water jets. | recommend that emergency rooms in the vicinity
| ur_'.:uur wiler (ol furl.]ll}' b muacle aware ol Lhis literature

= Lworge A Savamck, Ph [}

Conference Proceedings
Available

The official Proceedings of the Sth
American Witer Jel Conference, hield
|"'.1.z_|_.',u.-\.L 27-31, 1989 0 Toeronto.
Ontario, Canada, are now available in
a single, hard cover volume. A varlely
ol préesentations relating Lo Lthe
following general I.upqil.‘: are included

ok Eutlulg. Bagie Studies, Conerele,
| Construction and Industrial U'ses,
| Coal and Soil Cutting, Medical
| Applications pnd Safoiy
| Considerations

| The Proceedings are available for

rﬂ:’- 0 gach, plus 500 lor shipping

and handling {(in continental L5}
Additional shipping charges apply
for destinations outside the LI-.‘:-P To
wrder, conbict
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Truth emerges more easily from error
than from confuston

= Francis Bacon

Waterjet Cutting And Safety
by Dr. David Summers, University of Missouri-Rolla

Al the BHRA waterjel meeting held in the United Kingdom in 1983, a medical
doctar was discussing the safety of walerjel cutting operations, He comment™=
that thiz had te be one of the safosl .rﬁ' new iechnologies simee, during h

reparation for the paper, he had found only three recorded incidents in the
Fiu!rature Unforiunately wiwen the chairman of the meeting then polled the
pudience, he found that over half the sudience had senl one of their emplovess L s
hospital with a waterjel related injury, There have been reports of deaths from
waterjet related accidents. It is, therefore, appropriate thal Lhe safely aspeets of
this new technology be discussed inJel News

In & mumber of factories, the advanlages of waterjets in cutting applications
have led Lo their ineorporation into the product line, AL one recent demonstration,
the operator showed the "safety” of the tool by backing the nozzle out of Lhe
workpiece and holding hig hand in the jet, at & distance of some 6 inches from Lhe
nozzle, He was not wearing any discernible safety eguipment lineluding no salety
glassesl during this demonstration. This is an extremely hazardous and fnalish
practice and should be strongly discournged. A variety of different injuries may
resull for & number of reasons

To make an initial point in seeking 1o discourage Lhe practice, the operatos
wad accusiomed o working with a 50,000-psi jot issuing through an orifice of
roughly 0,007 inches diameter. Had a larger nozzle been placed in the jot and Lhe
pump operated at a lower pressure, the jet would have remained coherent for more
than 1 foot, The operstor, bn such an instance, might have suslained a severe
infury.

Types Of Injury

The amount of damage that an individua! will sustain depends very much on
the length of time of exposure and the amount of fluid which hits the surface. As
will be discussed later, where the exposure is of any length, then considerable
damage may oceur. But even when the individual is exposed Lo a very shorl
"hurst” of high pressure, the damage may be considerably greater than that which
can be seen. Because of the small scale of the in-jumn the injeciion peint of Lhe jet
glream, Lhere is a natural tendency on the part of the physician to assume that t
waterjel has dissipated relatively close Lo the Injection sile.

Unfartunately, the relative innocuousness of the wound tends o suggest Lhiu
there has been little damage to the person and that litte furither treatment is
required. The common form of treatment, for example, is to make & small
puncture at the site in order to facilitate drainage and assume that such
treatment 1% all that is necessary

Hewever, should the wound be X.ra and the Muaid is opague, it can be seon
that fuid entering through a very small pin hole can penetrate all the way down
the finger

Dbwisusly the normal treatment for this type of wound will not provide any
path for the fluid deeper in the Nager. ’I‘h::dpnsas three levels of Trnhlcm far the
tignt. The first is that a finger is surrounded by skin with very little elasticity
E‘T~,|.,,|,-.-.I any additional Muid injection will pressurize the Mesh and blood vessels in
the digit and lead t the le death of tissue. This is in addition Lo the damage
daone by the mechanical impact of fluid with the tissue itsel]. Additional pressure
may arise if the fluid carries bacteria or loxic materials into the wound, since
thess may themselves cause additional swelling of the flesh and put additional
presaure on the tissue They will also lead to tissue death

The development of tissue death and severe infoctions within the dama
Mesh can oocur quimui:hiy and demands rapid, and obviously, r:]-tiv::ij- radical
surgery on the wound. This must often be quite extensive il the wound is Lo be
prnparry cleaned and drained Lo prevent subsequent reinfection and Lissue death.

Although there have been very few documented cases with the injection of
high-pressure waterjets into pesple, there have been a significant number of cases

pre other Mulds have been injected into people, at the same sort of pressures
and flow rates as are now found in industry, The medical records from thess
injuries are more extensive and stress the noed for rapid and comprehensive
trentment

If o person enters the hospital within a day with an injury of this type, Lh-r‘:l']
is, depending upon Lhe lhju.ryl']: a M-percent nee Lhat the doetor wl.{lpﬂhﬂ.m
amputate the limb that was affected. Il the patient delays only two days, &
chanece up Lo 60 percent, and il the patienl waits a week, it is certain that
they will Inse the limb Lhat the jet was injected into,

(eontinwed on page )




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

Inthe water jet industry, it's mandatary you have
reliable high pressure components capable of
operating at pressures 1o 60,000 psi. Autoclave
Engineers has more than 40 years expangnce in
high pressure technology. We build our valves and
fithings by the book . . . our Quality Control Manual,
because we have high regard for high pressure and
for our water jet customers. This manual s your
assurance you are gethng the highest qually product
available at any cost

Autoclave has a wide range of high pressure
companents for the waler j@t industry in addition 1o
our valves, fittings and lubing. Autoclave also 15 a
source of supply for manifold blocks and valves,
accumulators attenuators and custom articulation
coils, Eleven coned and threaded tuteng sizes are
available as well as all types of specialty and custom
designed high pressure products, Autoclave 15 your
one-stop source for guality high pressure
componenis, And we ship from slock 10 amve
just-in-time to meet your schedule

Remember, the Autoclave difference is inthe book
— and in the valve. For additional
informaton, contact:

Engmeers )

, Inc. E?SEWEEﬂEP
Eﬂrdﬂ?? EnEHﬂ'I'dETEUEA (814) 838-201



Waterjet Cutting And Safety, from page 2

The Pressure That Injures

The widespread use of waterjels over a large : =
order Lo give an answer to the question, consider the following pieces of information.

To begin with, one must recognize that there are certain conditions in which we want ta f
the sake of giving a medical immunization shot. Where large numbers of people are involved, a device has been develope.
vides a relatively painless way of injecting fluid under the skin [IL requires,

- " injection. This
for the “needle-less” injection. uﬂ the injection since, otherwise, a cut may be made. Data from the injection of dye

however, that the patient not move d

in pressure raises the question "What waterjet pressure is safe? In

into cadavers show that the tool can quite effectively inject fluid to a depth of up to | inch inte the Nesh

inj normall te at a pressure of about 3,000 pei. With the small size of the jet, this pressure is what
e s nﬁnm; &tm—ihuta"thg medication ::;Jugh o di smm&ud This, ver, depends on the

u_-n#:!hildun and on the softer parts of the body, the jet will penetrate over 1
the

it takes to drive the jet into the s

cearseness of the skin of the individual, With
inch at a pressure of 2,000 pai. The fragility :

Recent developments in Japan and Sweden have looked at another beneficial use of waterjets in medicine. The
application arises as a result of the need for operations on the liver. The problem with liver sperationa is that there are a lot
of hlood vessels in the liver and most liver complaints eccur in elderly people. Normally a surgeor |
tissue with a scalpel cutting out the diseased tizsue and rjﬂﬂﬂﬂiﬂf it. In the process, however, a knife will cut through
blood vessels in the tissue. L ean lead to a relatively high love

which death may result.,

. nmaurgeum'mveumdlwalﬁ?n

(] vessels in the ares around the

transfugion.

Biit there is a negative side. The
negative sspect is the demonstration
that at only 150 psi it i possible to cut
through human flesh. While this
depends on the location of the tissue, it
is easy to demonstrate in a relatively
harmless fashion. Il a conventional
WaterPick used Lo clean teeth is set to
operate at the maximum pulsation
rate, then at a pressure of only 90 pai
one can cause fairly extensive bleading
in the mouth, if it is directed in the
wrong place,

This illustrates that there is no
pressure at which operating waterjets
can be considered to be totally safe.
Every jet must be considered as giving
the potential for a human injury. Basic
protective clothing is @ mandatory
requirement for any operator. L is

articularly important to protect the
ace and neck.

Abrasive Waterjets

In the case where abragive is used in
the water, even protective clothing
offers relatively little protection, Tesis
woere carried out on a cow's leg. The cut
was made at about 1,600 psi and the jet
not only went through the leg, it
removed all the marrow, chewed up the
ghin and made a devastating woun

Protection i% a vital part of waterjet
installationa. It must provide a
protective barrier between the
equipment and the operator, This
becomes of even greater importance
when the jet is attached to a robot,
Here the :uttingrj:t is at the end of a
‘l:ut.l.h'jg arm, his arm can mowve,

without warning, over a large path. An
abrasive jet can cut 20 feet beyond the
end of the nozzle.

(continued on page 6)

h can be illustrated with another different sample.

tat a pressure of only 150 psi to erode liver tissue from around the ligaments and
Lim-: They then r.l-pz:ﬁ b]:m vesgels before cutting them and this wﬁl minimize
blood loss. By September of 1988, the Japanese team had operated on over 60 people, 41 of whom did not require blood
’Fh'u is & significant medical benefit,

Product Design Engineer/
Water Jetting Products.

Halliburton Services, a Jeader in the ofl field service industry, has
exciting opportunities for engineers experienced in the design of

Theese peoducts wnll be wsed in Hallibonon's imdostrial services
jettng processes — i mpidly expanding area of the company’'s
operations. This 15 an excellent opportumnity for an imnovative-
nﬁﬂduﬂmtﬂi@mdﬂtnﬂmﬂmhdﬂuﬂ
fiedd service business,

Candidates must have a B.5. or M.5. degree in Engineering
{ rechamical prefermed) and three or mone years of expenience. A
thorough understanding of industral jerting services and cleaning
processes 15 required, a5 well as expenence in the desgn of products
used in the water jetting industry,

The position is Iocared in Halliburton s Engineering
Department at it product desin and mamafsctuning facilicy in
Duncan, (klahoma, U8, citzenship or permanent resident status
I5 rexquired,

The opportunity is open now — if you ane mterested,, plese
apply in confidence by contacting Halliburton Services, Engineening
Department, PO, Box 1431, Duncan, Oklahoena 73336-0312,
Attention: Industral Services Group, or call (405) 2514029,

HALLIBURTON SERVICES

Emscuites (Hicma, Hoamiion, T 7P
Caprure Cfieam, Durscan, O8 72500

@ » Haniburion Company
An Equal Opgpwwtunity Esployer

-
MNuid into a body, One is{

n will remove diseased
of blood loss and can produce a shock in the patient from



The Cutting Edge
by George A. Savanick

Granite quarrying companies mre
rambling to eomply with the U5

Lalmin Bafety and Health
Aderdgﬂmtiun ligy letter Na. 83-1V-
1 which states that hand-held channel
burniers should be replaced with & less
noisy means of cutting slots in granite.
Waler jei alot cutiers are eandidates Lo
replace hand-held channel burners
plong with automated channe] burners
and wire saws

Major remedial work is planned on
the freeway system in the earthquake-
rone San Francisco Bay area

BEWAY OVE & will be reinforeed
with steel plates. These plates will be
affixed by steel pins W-lnr-iij:l dirills
are being considered to drill the holes
in the conerete for the pins.

Water jels are also being considered
for drilling during eonstruction of
underground radio-active waste
depositories. 'Water-jet drills have Lhe
desirable guality of not inducin
damage in the rock adjacont to the dri
hole ar alol.

nternational J. ournal Of
"ater Jet Technology

The publication of the Premier issue
of this E:umal has been made possible
by the encouragement and generous
donations recelved from the follow

] tions, individuals and qrzr-.u x
gations, Their assistance is gratefully
meknowledged.
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Erte, Pennsylvania, Lisa

The Flow Indwstries
Kent, Washington, USA

Fun-Den Wa
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Wattonal Research Council of Canada
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Noronda Mirerals, Inc.
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Schoeller -Bleckmann Gesellschaft
MB.H.
Ternkz, Austria
Wader Jet Technology Associalion
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Cedo Rencior Lid.
I Sherwood Park, Alberta, Canada

—
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Accident Case Study - UK Municipal Authority
by Paddy Swan, 8.P.D. Swan Consultants, Derbyshire, UK.

An operator with one-year's experience bul with no formal Lraining, was
employed by a contractor te clean some drains at a Council Transport Depal. The
drains were 3 inches in diameter and the manhole was some 6 feet deep On
arrival ot the site, the operator, operating alone started up his 30-hp unit

rating at 1000-2000 psi and 10-15 gal/min with the water aninfat-: dump, He
pleced a multiple jet nozzle attached o the hose ints the Mull manhs

The operator returned to his u.n'u,[pur. the pressure to load and procesded to let
the hose run out from his hose reel. The appeared to stop after a ahort
distance so the operator went to the manhole. The jet Euddu-nlrt:;rirbﬂ from the
manhole and hit the oporator directly in the face. The nozzle the operator’s
Eye oul.

On investigation the noezle was found to be worn, bul adequate and the hodse
was in gond eondition.
CONSIDER THE FOLLOWING:

Whal were the major causes of this accident? How could it have been
avaided?
(see answer on page 7}

Automated Waterjet Cutting Processes

May 1-2, 1880
Embassy Suites Hotel
Southfield l;ﬂa‘lruitl, Michigan
The Society of Manufacturin Hng{;u:n is planning the third annual
"hutomated Waterjet Cutting” clinic ts two-day clinic will cover the process

and how-to details of automated water and abrasive jetl cutting,

This clinic was designed to provide vou with the information you need to
gvalunte various waterjet and hydro-abrazive jet eutting systems. Experis from
industry will discuss sdvances in waterjel aystems and i.]:rpr'hutiun 1ssuied auch as
the cutting of metallic and non-metallic material, rebotic capabilities, job cutting
alternatives, and more.

Topics To Be Covered

The following is & partial list of the topics that will be discussed in this clinic:
Watlerjel systams
Mon-traditlonal machining with water and abrasive jets
Selection and justification of equipment
Waler conditioners
Abrasives
Robolic saftware )
Autematic, serospace and appliance indusiry applications
Job shop eutting
Fixturing :
Safety and environmental conpiderations
Usar case histories

What You Will Learn

Waterjet cutting is a cost-effective cutting-and-trimming tool that can save you
Hme and money. By attending this elinie, you will learn how waterjel cutting can
help vou increase petion time, achieve net shape securacies, eliminate
material waste caused by heat-affected zones, and eliminate sharpening
requirements.

Clinic Location

All sessions of the "Automated Waterjet Cutting Processes” clinle will be held
at the Embassy Suites Hotel in Southfie tmmitfh!hnhiam Attendees staying
at the Embassy Suites Hotel will receive a SME discount on their room rates.
Muke your reservations by calling (313) 350-2000.

Registration

To gler for the "Auotomated Waterjet Cuttl
Customer Service Center al l-ﬁiﬂ-?ﬂﬂ—ﬁ
p.m. Eastern Tome).

Proceas” elinic by phone, call
ME (betweon B:00 a.m, - 4d:40




Waterjet Cutiting And Safety, from page 4

Yab in a number of installations, the working area will be marked by a barricade of little more than a simple rope at the
limit of the parm movement.

Barricades must be placed much Turther back away from the cutting area ¢learly marking what they are and should)
phmiﬂu mare protection than the open mesh barricade. An abrasive or plain waterjet will pass right through a roped-of”
planeg,

The simplest device ig Lo h“[!,: a Plexiglos shield around the working ares. This provides mn:ﬂdnﬁ one can see through
and at the same Lime has encugh weight to adsorb the energy af the jet which might otherwise cawse a hazard and injury

A1 the same time, when cutting through a surface, Lhe operator should be Tamilinr with whot likely might happen if the
jot goes through the sther side. Both sides of the work need to bs protected,

Omne should also be familiar with any toxic materials that might be Ev&n off during waterjet cutting. An intereating

example arose when ing sut o burning esal seam in Montana, While the waterjel lotally euljn;\.lﬁﬂd thi fire at the

Endntufmuﬂ, the fire generated some fumes which wers of consideruble hozard o the operator of the jetting equipment.
his required that protective moniloring instruments be used around Lhe site during the experiments

Safe Use Of Waterjets

These findings should not lead to the idea that watgriets are inherently dangerous. Rather, if sufficient precautions are
taken, both robots and waterjets can be unrf-‘ useful. For example, at the University af Missouri-Holla, we have budlt and
operate on & regular bagis, a WOMBAT, This device is a remaote "HW waterjel rabol which washes the explosive fram
u variety of missiles and other containers. However, saf use of this equipment requires that the potentinlly hazardous
features of both robotic and waterjel equipment be recognized. When that is the case, then wark which mighl aLtherwise be
Loe hazardous Lo be performed becomes possible.

Wateriots are a cutting tool of the future, As we see this dawn of the new age, pur responsibility as englneers demands
that we learn how best Lo safely and effectively use thia new ool In this way, we can bring it to {ta full potential to the
better progriss of us all,
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WHAT WERE THE MAJOR

CAUSES OF THIS ACCIDENT?

| HOW COULD IT HAVE BEEN

AVOIDED?
| Single operator (inexperienced and

= ynirained) did nol inseri the hose and
assembly nozzbe correctly tnto a drain

MORAL: This was a two-man job! A
drain guide should be used to ensure
the mozzle iz in Lthe drain
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MUDBLASTER

FOR ALL MARINE PLATFORMS

® PURE FAST AND EFFECTIVE
# NON FLAMMABLE BIODEGRADABLE
#® FOR WATER AND OIL BASED MUDS
® CLEANS GREASES AND OILS
® REDUCES CORROSION
® FOR DRILL TUBES DRILL BITS AND
DECKING
® CLEANS BLACKJACK WHEN HOT
® ENVIROMENTALLY FRIENDLY AND
SAFE
INSTRUCTIONS
Use with Quill or other pressure

washers - soap on rinse off. For
manual use dilute with hot or cold
water 50 : 50 or greater agitate
with brush rinse away

QUILL MUDBLASTER CONTAINS
INHIBITED SODIUM HYDROXIDE SOLUTION
HEALTH AND SAFETY INFORMATION

Keep out of the reach of children
in case of contact with eyes rinse
immediately with plenty of cold water
and seek medical advice 1824

@ Will be irritating to eyes and
skin if in prelonged contact

#® Cautionzirritant

Apigigd 1he Cartticete al 1he Royal insiibeie of Public Heaith and Hygiena

(AL L =M b T
waef L BCn R PO TRLLL ESTATT

wEy BOURNE DERAEYSHEE DE7T 07

ENGLAND Toi 00118 40a4




6th American Water Jet Technology Conference
August 24-27, 1991
estin Galleria
Houston, Texas

Abstract Submission Form

To submit your abstract(s) for consideration, please complete this form, Abstracts are to be
submitted NO LATER THAN DECEMBER 1, 1990, to ensure consideration. Authors will be
advised by January 15, 1991, regarding the decision of the Abstract Review Committee.

Author, Delegate Information
(Please print or type)
Name
Position/Title

Company
Street Address

City, Province State
Country Zip, Postal Code

Business Telephone Facsimile

Signature Date
Authors

Synopsis (Up to 500 words, Use separate sheet if necessary,)

Mail completed form and abstract, NO LATER THAN DECEMBER 1, 1990, ta:

Conference Coordinator
fth American Water Jet Technology Conference

Water Jet Technology Association -~

218 Olive Sireel = Suile 818
5t Lowis, MO 63101, USA
(314024 1-1445; FAX: (3140241-1440




This Space For Sale

The Jeif Mews is the ideal mediom in
f o communicale your cﬂn:pul'l;l":ﬂ
. wducts pnd serviess Lo Water Jei
Technology Association members
around the world or W locate qualified
individuals Lo (111 your company's
personnel needs.

You can advertise in Jei News al
these low rates:

Full Page & 160
1/2 Page § 100
14 Page $ 66
Business Card s 17

BE'W Photos each -3 8
—~

Ad Deadling Issue Date

May 10 Jdune 1

July 10 August 1
September 10 October 1
Movember 10 December 1

Send your advertisement Lo

Water Jet Technology Association
ATTN: Dr, George Savanick
B18 Olive Street - Suits 918
BL Louis, MO 83101, USA

wilh your payment.

Recommended Practices for the Use of Manually
Operated High Pressure Water Jetting Equipment

Copies of the U.S. Water Jet Technology Association publication, "Recommendod
Practices™ developed by indusiry, government, and uni versity representabives Lo
the Standards Commiltee of Lhe E.E Wuter Jet Technology Associativn are
availsble for purchase. The publication includes personnel requirements,
operator training, operating procedures, ﬁg’ulpmenl care amd Tﬂuiﬂ‘ll'l'l:il'li!i-‘.
protective clothing, Wrannna]r protection, freeze precautions, and accident
precautions for manually oporated high pressure waler jeliing equipment
commanly used by industries involved with construcltion, mainlenance, repair,
clenning and demalition work. Attenticn is drawn 1o the relevant or proposed
OSHA, ASTM, and ANSI standards.

Copies are available at the following prices {excluding shipping and
handlingl: 1-10, $5.00 each; 11-59, $4.00 each; 100 or more, $3.00 each. To order,
please complete Lhe form below

Recommended Practices For The Use Of Manually
Operated High Pressure Water Jetting Equipment

ORDER FORM
FRICE PER COPY: BHIPFPING CHARGE:
1-10 &5.00 each i-10 books Blg per book
11- 99 $4.00 each 11-99books 40 per book
100 or more  $3.00 each 100 or more Bhig per book
Shipping charges for destinations outside the U8 vary according to
shipping method.

Plense send me Recommended Practices:
# Books (118 pach = %
Shipping o § gach = §

TOTAL AMOUNT |g

Methed of Pavmeant:
O Cash [0 Check or money erder
] Purchuse Order #

Make check or money order { U8, DOLLARS ONLY) payable to U.5. Waler
Jdet Technology Assoelation.

Ship to:

Mame

Company
Address
City State Lipeode
Telephone | l
FAX | [
Mail this form and payment or purchase order number o

U.5. Water Jet Technaol Apsociation
B18 Olive Street Suite 318
Bt Louis, MO 83101
314x241-1440 FAXN: 314241-1448




Call For Papers

Gth American Waler Jet
Technology Conference

Uhrsil and Moster Sessions will be
featured al the Bith American Waler Jed
Technology Conflerence Authors
wishing L present papers are invited Lo
submil abstriacts for consideration. An
Abstrict Review Commilter conslsting
of six referees, chosen from the
Organizing Commiltes and the bady of
International Advisors, will review the
abstructs and decide their suitabiling
for inclusion in the Canference

To submit an abstraciisi, please
1.'-'I1I[I|t'|l.' the Absiract Submission
Form on page 8 of this issue and
forward o the sttention of the
Conference Coordinalor at the Waler
Jet Technelogy Assecintion . Abstracis
are 1o b submitied MO LATER THAN
DECEMBER 1, 1930, 10 ensure
consideration, Authors will be advised

by January 165, 1991, regarding the
decision of the absiract
Commitiee

Heview
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Almandite Jet Cut Garnet

Ouir jet eut brand is the answer
Expect high productivity with our
Let cut slmandite garnel grains for
igh pressure water jet cutling
urp'lir&tjuus Chur jet cut brand is
the hardesl, sharpest, heaviost,
fasiest cutting and cleanest of the
arnet family. High density and
ugh kinetic energy, Siees lrbm 8
through 250 wnes 100 Ib, bags
Sales Hepresentative for Emerald
Creek Garnet. For more information

Myers Metals & Minerals, Inc.
Morton Building
gl Second Ave., Suite 15K
Seattle, Washington B8 104
TEL: (206 TR
FAX: (208)532-8429
TLX: THS030

Mark Your Calendars!

6th American
Water Jet
Technology
Conference

WJTA

Water Je! Technology =
Associalion

August 24-27, 1991
Westin Galleria
Houston, Texas

The Preliminary Conference Program Includes:

#  Scientific Papers

Short Course On Water Jet Technology
Jet Application Symposia

Field Demonstration And Technical Tour
Technical Exhibits

Spouse Program

Awards Banguet

¢ Texas Hospitality

@ % & 8 B B

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

Waler Jet Technology Assoclation
BIE Olive Streel - Suile D18

SL Louis, MO &3101, USA
(ANAFZA1-1045; FAX: (314)241-1440

Upcoming Events

May 1-2, 18H) - Avlomated Waler Jot Culting Process -
Please santact Kristin Dudash (3130 271-1500, ext. 399

Oetober 1990 - Walerjot Shorl Course - Milwaukee, Wisconsin
Hoger Hirons, University of Wisconsin Exlension (414) 227-3105
October 31 - November 2, 1880 - Tenth International Symposium on Jet

Cutting Technalogy, Amsterdam, Holland. Please esntact BHREA, Cranfield,
Bediord, England

May 9-i0, 18891 - First Asian Conference on Recent Advances in Jeiting
Technology, Singapore,

August 24-27, 1991 - Bixth Water Jet Technology Conference, Houstan, Texi™
Please contact the Water Jel Technology Association (314) 241-1445

September 24-26, 1991 - Ceomechanles 61, Hrodee, Ciechoslovakia.  Please

contacl 2 Hokowsks Hl.r.u:ng Institute of Czechaslivak Academy of Seiesnce, A
Himana 1768, TOEL Oeirave Poruba, Coechoslovakio

Deiroit, Michigan

Please contacl




