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Bureau of Mines research in water jet cutting of rock.
A 1000 psi, 350gpm jet cutting a slot in roek,



The Cutting Edge

lot of interest has surfaced recently

in thio use of waler jels Lo strip
paint from airplanes. This interest
centers around the speed at which this
operation can be performed, the abilily
Lo follow irregular contours, and the
assesament of the degree to which this
operation can be performed without
damaging the metallic substrate

The debate continues regarding
water jetting in Mammalble
atmospheres, A letier io the editor was
published in Lhe September 12, 1991,
iggue of the Chemical Engineer
addressing this issue.

The use of water jels in deactivating
military ordinants 15 also under
consideration. Deaclivation of weapons
is & growth industry, especially in
Crermany
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Water jets used in jet engine inspection

Flow International Corp
has introduced a new ultra
high pressure walerjel
coating romoval system
doveloped over the last 2]
vears Lhat regults in
sig'n'iﬁl:u:m Ltime and eost
savings Additional benefits
inelude improvements in
personal and environmentbal
safety

Flow already has several
orders from major jel engine
manulacturers

The company initially
developed the technology Lo
remove plasma-spray
ceramic and metallic coatings
from jot engine components
Flow's application specialists
teamed with Northwest
Airlines and a major jet
enginge manufacturer to
develop the process and
improve coating removal
from jet engine componenis, i
kev process in jot engine
inspection and overhaul.
Morthwest Alrlines refurbishes
240 JTBD engines per year al its Atlanta, Georgia, maintenance facility

The initial design included two types of systems, One is a cell for
removing ceramic thermal barrier costings from the hi:fh-tn mperature
burner cans. The other uses o computer-controlled, multi-axis Funlr}'
robot over a rotary index table to remove plasma-spraved metallic
coatings from diffuser cases, stators, bearing housings, and various oLher
componenis, Newer versions allow either function within & single
containment eell.

All svstems eombine Flow's patented intensifier pump that pressurizes
water up to 55,000 psi with its patented, multiple rotary nozzle
technology. ||igh-\'1!|43¢it-_'|-' wilerjels, up Lo Mach 3, are in'l.::gr.u Led with
the manipulator within an advanced work cell that contains moisture,
waste, and inherent noise, Custom designed by Grand Rapids-based
Progressive Technologies, the cell is integrated with Flow's equipment,
providing airlines a turnkey solution for precision coaling removal

T'wo burner cans from a PEW JTS
engine, The left can has the ceramic
coating in place. The ceramic coaling
and base coal have been removed from
the right can with wlira high-pressure
EefEr,

Traditional methods are slow, costly, and can alfect a part's substrate
Same examples inelude remowval of ceramic thermal barrier and
underlyving bond cout from burner can interiors made of Hastelloy- X
Mormally, the process includes 4 22-hour soaking in ackd nitrobenzen:
solfonate strip, hand brushing and aluminum oxide grit blasting. The use
of waterjels decreased the overall time to B hours and reduced chemical
usage

Kemoving plasma sprayed dimensional restoration sprays (rom a
stainless steel diffuser case normally tukes from 3 Lo 8 hours using
mechanical machining, and some of Lthe substrate may be r:-muw&during
the process. Sodium evanide is often used as a follow-up to removal of the
remaining traces of coating, The waterjel process has reduced the coating
removal time to 1 hour and hag sliminated Lthe need Tor godiuim l;_'|.'a|.ni|:|1,:- af
this and other componenits

In the cleaning of both burner cans and diffusers, water jetting vielded
high quality resulis, but with less induced surface stress and parent metal
lnss us compared with traditional mothods, Water jetting also results in
longer compoenent life. The waterjel coating removal process also
enhances visual inspection by providing an extremely elean surface

{continued on page 7]




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

In thie water pet indusiry, i 5 manoalory you nave
reliable high pressure components capable of
operating at pressures 10 60,000 psi. Autoclave
Engineers has more than 40 years expanance in
high pressure tachnology. We build our valves and
fittings by the book opur Quality Conftrol Manual,
because we have high regard for high pressure anc
for our waler jel cusiomers. This manual s your
assurance you ara gatting the highest guality product
avaiabie at any cosl

Autoclave has a wide range of high pressure
components for the water jat industry in addition 10
pur vahlves, fittings and tubing. Autoclave also 15 @

source of 5|_||:||:-|'|.- for manifold blocks and valves,
accumulators/attenuators and custom articulaton
coils. Eleven coned and threaded tubing sizes are
available as well as all types ol specialty and cusiom
designed high pressure products. Auteclave is your
one-siop source for quality fegh pressure
components. And we ship from stock 1o armve
just-in-time to meet your schedule

Remember, the Autoclave difference is in the book
— and in the valve. For additional
jinformation, contact;

Autociave Engineers, Inc.
Box 4007 Erie, PA 16512 USA fﬂd}ﬂﬂzﬂﬂ



From the President’s
Desk

The Board of Direclors will meet in
Chicago on January 18, 1992, o select
the site for the Tth American Water Jet
Conference Lo be held in 1993, | urge
members Lo contacl me or ".Ilh‘.'r
migtibiers af Uhe Hoard of Directors i
they wish Lo express an opinion on Lhe
Ve finr Lhis Hllnﬂ'n*hu =

A subcommiltee of the Board af
Direciors has boen appointed Lo
investigate possible sites. Dir
Mobhamed Hashish is looking at sites
an Lhie Wesl Coast. Tom Labus is
invesligating cities in the Midwest and
[ir. Tom Kim will repart on prospects
in the Kast

Sealtle has been mentioned &5 a
snssible sile as has New Orleans and
l:'hi.lmll.'lpl'l.i.l. The Seatile area has a
numbicr of well-known waler jetling
users in the acrospace industry, MNew
Orleans 15 close o Lhe petrolewm
industry and would alford an
opportunity Lo repeat the contractor
seasion Lthal was so suceesslul in
Houston. Philadelphia also has a well-
developed petroleum industry and
muiny conlraclors

= Goeorge A, Savanick, Ph.D)

HYDRO ENVIRONMENTAL
SERVICES
LIMITED PARTNERSHIP

Hydro-Services

P.O.BOX 308
Missouri City, TX 77459
713/499-8611
Fax: 713/499-0293

High pressure
waterblasting
services and equipment
sales

Ingersoll-Rand introduces new intensifier

I ngersoll-Rand Waterjel
Cutling Systems has
introduced & new water-jel
inlerface, the Streamline®
PHASE 111 The new-phased
intensifier is the lirst
compact, fully-integrated
system with a high-guality
pressure signal for water-jet
cutting. Chpening the market
tis buyers looking for lower-
cosl solulions incorporaling
wialer-jel culling, the unit
mtdsurt:::durl 24 by 50 by 62
inches and is easily installed
and serviced

The Streamline® PHASE
1M differs significant]y from
conventional double-acting
intensifiers, Double-acting
intensifiers utilize an
atlenuator, o high-pressure
signal dampening device, Lo
compensate for the pressure
drops that inherently ocour
upon reversal of the piston/
t]ung!-r assembly. The
Streamline® PHASE LI has
iwo independent piston/

Ingersoll-Rand Walerjel Cutling
Syslems’ New Streamiline® PHASE T
breakthrough intensifier has two
independent piston’munger assemblies
and uses Ingersoll-Rand's proprietary
"phasing” fechnology fo eliminaie
pressure drops. "Phasing” involves
preloading the waler in e gecond
rl1.'|'4r1u'.|-r while ihe ﬁr.—:l’ c'_'l.'n!'l'."l:di'."' 18 r1 0B
powwer siroke

plunger assemblies and uses Ingersoll-Kand's proprictary “phasing

technology to eliminate Lhese pressure drops.

Phasing” involves

preloading the water in the second eylinder while the first cylinder is on
its power stroke. This insures no delay in the supply of high-pressure
waler Lo the cutting nozzle. The resulting high-pressure signal from the
Streamline® PHASE [11 withoutl an attenualoer is smoother Lhan that
oblained lrom a double-acting intensilier with an allenualor

The slow-stroking Sireamling'
PHASE 111 reduces both the
amplitude and frequency of
1=rn55ure fluctuations, yielding

onger [atigue life of high
Pressures components

Other leglures include: a Tull-
integrated starter panel, low

| pressure filtration system,
clectronie shift, and 24-VIDC
control for safely

For more information, conbact

Paul Ashe
Ingersoll-Hand Waterjel
Cutting Systems

23629 Industrial Park Dr,
Farmington Hills, M1,
A8335

Telephone 1-B0M-B26-8274

Opening the market o buyers looking

for lower-cosf solufions, Ingersoll-Rand

Walerjel [.'ui'!l'n&,' Svstems’ new
ol

breakthrough,

reamline® PHASE M

intensifier, 1s the first compaet, fully-
integrated system with a high-gquality

pressure signal for water-jel culting.




INSTOREAGE

VA TERMRJET ENGIMNEERIMG

Manufacturers of tools and components for
waterblasting. Specializing in rotary equipment
and mechanized cleaning systems.

TUBE BUNDLE LANCING MACHINES

TANK CLEANING NOZZLES
ROTARY LINE MOLES
HIGH PRESSURE WATER SWIVELS
ROTARY NOZZLE HEADS

e

Call or wirte

(3031 259-2869 FAX (303) 259-2868

54 Girard Street - 20, Box 23907 - Durenga, Colorado 81302

Water jets used in jet engine
inspection, from page 2

Because toxic chemical use is reduced or eliminated,
difficulties and eosts associated with worker safety
and hazardous waste disposal are minimized.

The aerospace industry is Flow's major market for
the coating removal process. The company, in
cooperation with Northweat Airlines and the engine
manufacturer, has gained the first substantial
approvals for the use of waterjets for jet engine
coating removal. Other engine components and
coatings are undergoing tests for use of the new
Process.

The process also has potential for coating removal
in gas-turbine shipboard and land-based engines.
Other existing applications include airport runway
and heat-exchanger tube cleaning as well as coating
removal on vehicle paint carriers and paint booths,
surface proparation and nuclear decontamination,

WJTA Conference participant list

A complete list of participants in the Gth

American Waler Jet Edmnlngo}f Confersnce is
gvailable to WJITA members FREE of charge. The list
is printed in alphabetical order by participant name
and includes mailing addresses.

Pressure sensitive mailing labels ure also available
for a fee of $50. To obtain a list or set of mailing
labels, contact the WJTA Office at (314)241-1445.

WATER JET ORIFICES

PHONE (809 ) 396-1577

FOR HIGH PRESSURE CUTTING AND CLEANING

PRECISION SAPPHIRE ORIFICE ASSEMBLIES
- READY FOR TNSTALLATION INTO YOUR

TATER JET SYSTEM

A M. = GATTI me

524 TINDALL AVENUE
TRENTON, N.J. 08610

FAX (B609) 695-4339



Water-jet industry
leader named 1991
entrepreneur of the
yvear

Forrest A. 5hook

F orrest A, Shook, president and
founder of Mationael Liguid Blasting
Corp. (NLB) has been named

| Michigan's 1991 Entrepreneur of Lhe
Year in manufacturing. The award,
sponsored by the accounting firm ol
Ernst & Young, INC. Magazine,
Merrill Lyneh, WJR Radio, and
Corporate Detroit Magazine, puls
Shouk in the running Err ithe National
Entreprengur of the Year award Lo be
given later this year. The national
winner will appear on the January
1992 cover of Inc. Magizine

|  Shook founded NLB Corp. in 1971 to

| fill thie newd of various industries tora
reliable high-pressure water-jet sysbem
to remove unwanted product buildup
and to clean surfaces. He Look existing
high-pressure pump tech nlogy and

| improved upon it with imterndl

| companent design that resulted in
waler pressures up to 20,000 psi
Several of those pump and system
improvements are protected by LS
patents awa rded to NLHE. The compiny

| rontinues Lo advance the use of waler

| jet cleaning through engineering and

innovative applications

Today, NLB Corp, specializes in
gophisticated automaled water-jet
gystems for automaotive, eontractor, and |
industrial applications. Under Shook's

| direction, the company has risen Lo
industry prominence and is a leader in
the development of high-pressure
water-jet technology. The company
that Sheok started in o garage 20 vears |
pgo now has a 130,000-s9-1t

| headguarters and manufacturing
complex in ¥ ixom, Michigan, near
Detroit

To lllustrate a point, Butech high pressure valves and fittings

take water jet technology to the extremes. Our aill corrossve resistant
construction, with a8 choice of exatic alloy starm LS, guaanizes long asting
pressureg performance under extreme condibions The ndn-rMELing stem
design, with adjustabée packing Delow threads, allows precise control of gas
and Bguid fiow at presswres from vacuum wp o 150000 psi. A vafiety of
i IrII'IEI..IH'.I-:'E-"‘:.-\. and end conmaClons ars TIZ'JL"'!r Aredilamie.

We also offer a completa line of high pressune filtings, carefully engineansd
o meet all of your specific requirements

When vou need to take water j&t technology to the exiremea call Qutech
Because when tha pressuny's an Butech periomms

fﬁﬁuTech

ESSURE SYSTEMS

4928 Pittsbirgh Avenue - Erie, PA 16509 . B14/833-4904 . FAX 814/833-2612

ra LR E T ]



the cutting edge in

Garnet
== Abrasives

CG Garnet — Aggressive abrasives
engineered for mobile applications.

HP Garnet — Finer, tightly graded
abrasives for precision cutting.

¢ The world abrasive standard since 1878.

¢ At the cutting edge of waterjet technology
since its commercial inception.

¢ Products & experience to dramatically
improve your cutting operations.

Find out why
Barton should be your choice!
Schedule an evaluation today.

(518) 251-2296 Fax: (518) 251-3655

Barton Mines Corporation
North Creek, New York 12853




To ilustrate a point, Butech ball valves are the ultimate in
deslgn and pﬂr‘fﬂmﬂﬂnﬁ. Our 316 cold drawn stainless steel construc-
tlon sasunes ong lasting pressure performance. The blow-out proof stem and
ball gesign, with 104 twurn positive shut-off, guarentees precise control of liguid
or gas fiow up to 20000 psi. A variety of configuratens and end connections
are readily available.

We also offer a complete line of high pressure fittings, camfully engimnsenad
to meet all of your specific reguirsmenis

When you're ready for the uitimate design and performance in high pressuns
ball valves and companints, look 1o Butech Because wihen the pressura’s an

Butech performs

Bylech

4928 Pitisbunth Avenuve - Erle. P4 168509 « B14/B33-4804 . FAX B14/833-2G12

Flow appoints new
President/CEOQO and CFO

Honald J. Tarrant

onald J. Tarrant, an executive
wilth galid markeling and |_::r_'r.|_-r.=||
management experience, !il.uli becrme
resident and chief exec uh vie afficer at
low International Corporation.

Tarrant comes Lo Flow from
Massachusetts-hased Augat, Ine.
where he headed Augat's Seattle
divigion thal manulfaelires and
markets products for the
telecommunications and cable
television industries. He sueeeeds Dr.
Y. H. Pao, Flow's chairman, president,
and ehiel execulive oMeer, who foundec
the company in 1970, Lloyvd Andrews, a
director of the corporation, was named
Flow's new chairman

Tarrant served as Augal
Communications Division vies
president from 1987 to this date. From
1983 through 1987, he was president of
Telzon, Ine,, the corporation purchased
by Augat and formed inte a subsidiary
in 1984. When the Communications
Divigion was formed inJanuary 1987,
that subsidiary was merged into the
new division

"My goal is to build on Flow's strong
market position and technological
expaertise by focusing on markets of
opportunily,” Tarrant said, "This
erganization will become market
driven, supplying high-tech, quality
prodiscts L:Eﬂt- provide an advanced
solution to the problems of today's
industry,” he continued,

Tarrant joined Telzon in 1982 as vice
presud.em of sales and marketing. Prioe
ta joining Telzon, Tarrant was a
partner in s Seal ”l,. consulbing Mirm,
apecializing in markeling, sales
planning, and epmmunications,
Previous to that time, he held positions
wi'tjh Cutler Hammer Ine., and Square

0
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NOW AVAILABLE!

PROCEEDINGS OF THE 6TH FLUID JET TECHNOLOGY
AMERICAN WATEHR JET Fundamentals and Applications
CONFERENCE
, The companion handbook Tor the Water Jit
Ths PAOCEEDINGS =S Gatbinst | gy oo Wt g e T
illustrations, presented during the Bth American Water | handy reference book Includes nine chaplers written by
Jet Conference. Hardeover bound, 840 pages. leading experts in the field. Hardeover, three-ring
Topics include: binding, 225 pages.
®  AbrasiveJets: Materisl Removal Mechanisms, o
Cutting Performance Characlerization, and Topics include:
Fluid MechanicaM™ozzle Design,
& [Excavation and Tunneling Applications, ® Historical Perspective of Fluid Jet Technology;
&  Mining Applications; & : ; :
®  High Pressure Equipment and Systems; s H-ac.hlmr:? o
. Eﬂn?‘}mc_tiun and Non-Manufaeturing * Influence of Basic Jet Parameters;
pplications; . ;
#  Novel Jeta ind Applicitions: S el
LS [“;&H. F'urh]:lhg of Abrasive Eﬂ.l.ip-er!ﬁ.‘i{ll‘l Jits; ® High Prossure Equipment,
iy #® Water Jet Assisted Technology;
*  Waler Jetting Contractors Section that covers A echnology;
high pressure flow control valves, a rolary waler # Plant and Construction Applications;
Jet eoncrete demaolition method, a hydro- . .
demolition system, practical applications of ® Industrial Applications;
portabie ulira- waler pressune jel cutling g i
and blasting, seli-rolating nozzle heads, recent * High Pracours Safety; and
developments in the high pressure waler blast # Fluid jet cutting data and information resources,
gun, and how Ly avoid negligenes lawsuits.

ORDER FORM

B liesg Acdilrass iif defers nt from abavei:

S THHREE EABY WAYS TO ORDER
Ehipping Addreas

BY PHONE

dust enll (141241 1440 and hive pour cradit card
Ciy: infermutinn ready. {MisterCard Vi ONLYL
ootn Tip e o_ju
Daytime Phase | i BY FAX I_I

Harw'a our 24-bour FAX number for your sonvanisses
(3412411448, Fill et the regiatration form with your
i eord isformation

BY MATL

Fill aut the registration form ord mail with apgdicabls
paymenl b

City:
. WJITA
Silate Zip Code 18 Olive Sireet - Sulis 918
BL Lavie, MO 83101 UEA
FRICE PAYMENT METHOI®R
Procesdd et Sl A Wi
g af murican Water ol Comference —  Check or Money Drder payable to WJITA
Member Price - % KTH = _ Parchaas Order & TR FTBOMABE SRR
Monmember Price — i =0 = §__ . Churgebe _ VIEA _ MasterQCarl
FLUID JET TECHNOLOGY Al
Fu nhfruﬂ,l,;ﬂiﬂﬁw
Mimlis Price @85 =85 Exp. Date
HNeamembsr Price & ¥ | Mome
ShippingHandfing  _ @ $ibesk = §___ ATy
] rharger b dranmatoas cuid Slgratare
felifmar=>  TOTALENCLOSED D Iraquised s validuba snder




New President/CEO and
C FD, from page 8

A native of Saginaw, Michigan,
Tarrant holds a B.A. degree from
Asbury College in Wilmore, Rentucky,
and attended gradueate business school
ab the University of Kentucky,
Lexington

Thomas A. Cross has been named
vice-president of Minance and chiel
linancial officer at Flow, Cross was
formerly the finance director of the
Communications Division of Augat,
Ine. He isacertified public aecountant
with a degree from the University of
Washington

leading manufacturer of ultra-high
pressure waler-jet and abrasive-jet
tools for industrial eutting and eleaning
and hydromilling services.

GAV/RNET

The
a

Almandite Jet Cut Garnet

Our jet cut brand is the answer.
Expect high productivity with our
jet cut almandite garnet grains for
high pressuré water jet cutting
applications. Our jet cut brand is
the hardest, sharpest, heaviest,
fastest cutting and cleanest of the
garnet family. High density and
high kinetic energy. Sizes from 8
through 250 mesh. 100 1b. bags.
Sales Hepresentative for Emerald
Cresk Garnet., For more information

contiact

Myers Metals & Minerals, Inc.
Norton Building
A1 Second Ave., Suite 1505
Seattle, Washington 88104
TEL: (206)622-2278
FAX: (206)682-B829
TLX: 758030

Daniel J. Evans and Kenneth M. Roberts named
directors at Flow International Corp.

aniel J, Evans, former three-term
Caovernor and U5, Senator, from
Washington, and Kenneth M. Hoberts,
president of Ken Roberts Advisory
Group, have joined the Board of
Directors at Flow International Corp

"We are pleased that Dan Evans and
Ken Roberts are joining our Board,”
Lloyd Andrews, chairman of the board,
gaid. "Dan will bring a great deal of civic
and government experience. In addition,
he began his career in structural
engineering and understands
the construetion industry —a key

Daniel J. Evans

| growlh area of Flow,”
Flow International Corporation isa |

"Ken Roberts brings a substantial background in the investment
community, heading his own investment advisory lirm and fermerly
serving as vice president of both Shearson Asset Management and Foster
& Marzhall Mansgement,” he said

Evans currently heiads Daniel J. Evans Associnles, a consulting (irm in
Seattle. He also chairs the National Academy of Science’s Commission on
Policy Options for Global Warming and is co-chair of the Washington
Wildlife and Recreation Coalition, Additionally, he provides political
commentary on KIRO, Scattle

Evans serves as a trustee, or director, of many public companics and
eivie and community organizations, including Washington Mutual
Savings Bank, Puget Sound Power & Light Co., The Evergreen State
College, and the Kaiser Family Foundation.

From 1986 through 1977, Evans was Governor of the State of
Washington, followed by six years as president of Evergreen State
College. In 1983, he was appointed to fill the Senate seat of the late
Senator Henry M. Jackson and won a special election Lo serve Lhe
remaining five vears of the term. He did not seek election [or a second
term

Evans holds both a B.S. and M8, in Civil Engineering from the
University of Washington. After Naval service, he practiced civil
engineering for 15 years before becoming Washinglon's UGaovernar

Roberts is president and chiel
investment officer of Ken Roberts
Advisory Group, an investment advisery
firm that is a subsidiary ol Shearson
Lehman Brothers' Spokane office

As vice president of Shearson Azset
Management and Foster & Marshall
Management from 1981 through carlier
this year, Roberts was president of, and
managed, the Shearson Lehman
Fundamental Value Fund. He also wus a
director of the registered investment
company from 1987 through 1991

Kenneth M. Roberta

He was first vice president - research and a registered representative
for Foster & Marshall, Ine., & regional broker-dealer, from 1973 through
18982,

Roberts began his investment career with Composite Rescarch &
Management Co. as a securities analyst and portfolio manager of two
mutual funds and individual client portfolios. He holds a masters degres
in bustness adminigtration from the Harvard Graduate School of Busines
Administration and a bachelor of arts degree in vconomics from
Whitwaorth College.



