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Water Jets Help
Protect Liberty Bell

Last fall, a vandal used a paving
brick o punch & large hole in one of the
two 2, 100-pound pancls that form the
porth wall of the structure that contams
ihe Liberty Bell in Philadelphia. The
panels are being replaced by a special
safety pinss that will provide improved
secunty for the bell.

The propect 18 being undertaken by
the Du Pont Company, Ingersoll-Rand
of WoodclifT Lake, NMew lersey, and
Dlubak Stwdiog, Ine., of Pittcburgh as a
public service.

The Liberty Bell project will involve
the replacement of the present two
pancls with six panels al 1-mch-thick
sifery plass, ench measuring & by 10
e,

The replacement glass s resisting bo
penetration and shautering, and will
provide addivonal security against
virually any kind of physical atisck, Du
Pont said. The safety glass, Du Pont's
“Butacite™ polyvinyl butyral resin
shecting, is widely used in car and truck
windshiclds and in architectural
apphcabiong,

The safety glass panels were
fabrnicated and leminated by Dlubak
Studios. Glass arust and expent Frank
Dlubak said Ingersoll-Rand’s
high-powered waterjel “allows me o cul
the glass more perfectly. Then we seal
the panels with structural SilConé Lo
make seams thal are nol distracting o
WIS,

“The advanced waterped technology
pses pressynized waler 0 oul such
cxlremcly durable materials as glass,
sieel, and concrete,” said Michael E.
Gaillard, wice president and gencral
manager of Ingersoll-Rand’s Watérpel
Cutting Systems in Baxter Springs,

lisnans L aminated glass wp to 2 inches
thick can be cut by waterjet withoul
cracking or delaminating.™

Ingersoll-Rand Circuit Board Cutting System

Waterjet Cutting

Giving ordinary tap waier the power of a laser beam means cost savings in cutting
and rimming everything from candy bars 10 concrete. Today every house, car, and
girplane has something in it that was cut with a walerel

Walerjel, or hydrodynamic machining, uses a needle-thick stream of waler exiting
@l ower twice the speed of sound (Mach 2.8) o slice through materials like a knife
through batter. Squirting through a specially-designed norzle, the waterjed culs neaty
and with microscopic precision through all conceivable types of material, from glass
andi metals o the laies) composiies.

The world's first application of walerjel cutting was installed in 1971 by the
McCarney Division of Ingersoll-Rand ai the Alion Boxboard Co. cutting 3/3 inch
pressed board for fumiture forms. Since that date, almost 1,500 units have been
inazalled by various manufacturers workdwids,

A waterjet cutting system can slit a mile of newsprint in a minuie using only a cup
of water. With the addition of an abragive to the water siream, the abrasive waterjet
can cul an alloy sieel plate 2 inches thick st the rate of 6 inches per minate. [1 can also
cut difficult composites like bullet-proof laminated glass and perform microfine cuts
like those in a jigsaw puzzle,

Walerjets are an iniegral part of the CIM/FMS (Computer Iniegraied
Manufactuning/Flexible Manufacturing Sysiems) revolution in manufaciunng,
particularly in the rapidly growing nomber of industries using composies, Walerjers
are already widely wsed in compogige cutting Dor ihe auomouve MIusry, Willh soame
100 installations in place, Al its Hardware Trim plant, for example, Ceneral Motors
Corporation uses Ingersoll-Rand’'s waterjets 1o produce three-dimengional trim
resin-bonded wooden door panels. The previous method of sieel mule die cutting oaly
produced a two-dimensional wrim and required another operation for the
third-dimension trim. At LOF Plastics, robotic waterjets trim fiberglass composile
parts thal were formerly rimmed by routers. Improved work envirohmsent anid part
repepability are the results,

The new technology has belped Cessna Adrcrafl boost revenues by manufacturing
key graphite and enginesred composite componenis for other aircraft manufacturers,
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From the
President’s Desk

One of my goals is 1o increase
industry interest and participation in the
U5, Water Jet Technology Association
(USWITA); so | was pleased 0 receive
a phone call from George Reinbold, of
Ingersoll-Rand (IR) Walerjet Systems in
Baxter Springs, Kansas., George asked
how [R could help USWITAL

I wold George that IR could help by
giving input from the perspective of an
equipment manufacturer, This input is
very valuable in our rapidly emerging
technology. Eguipment manufaciorers
are often in on the inception of new
applications as they work with
customers o widen the applicability of
water jetting. They are aware of new
applications before most of us, and thus
are in an advantageous position Lo
edocate fellow water jetiers.

Gm-gtmhnmnﬂmmdnmﬂ
for the newsletter, some of which is
included in this issue. He will also
arrange for [R people to attend ounr
mestings and shor courses.

[ encourage other members 10
become more active in their association.
Give us the beneflit of yoor unigue

The firm supplies Teledyne with parts of fairng assemblies made of the composie
Kevlar, for its Apache helicopters. Kevlar typically frays when cul with a bandsaw or
router, requiring tedious handwork (o clean the edges. Ceszna also employs the
walerjet o make graphite-based control surfaces used in its Citation S/ and Citaton
[ jets.

Waterjets are similar (0 lasers in many ways, However, while lasers cut by
vaporizing or buming the material, walcrjets cut with no heat, and in most cases, less
expense. Walerjets are also more eagily adapicd io robots, resulting in lower first cosL
Walerjels can also cut a myriad of materials with the same equipment and setups, thus
greatly reducing setup time and fixture costs. With virtually no dost or ioxic fumes,
walerjel cutting is wniquely suited o metallic (aluminum-boron) and non-metallic
{Kevlar, graphiie) composites. An added bonus, therefore, is that its unique propertics
make for a healthier work emvimonment.

Waterjet cutting systems (ypically operaie at approximately 50,000 psi. Their
nozzles have orifice diameters ranging from 004 io 020 inches. This concentrates
force on a tiny area, thereby greatly enhancing cutting.

For cutting a waricty of materials used in high tech operations, waterjet offers
several advantages over other cutting methods, The cut is omni-directional and
requires no starung holes or poling changes between operations. No matter how
difficalt or how comtoured the col, walterjel performs effectively, and because
operating pressure is predetermined, its performance is unaffected by the machinist’s
“1ouch.”

Moreover, waterjet cuiting prodoces less waste and deformation of muterials than
other methods, & very important factor when coding expensive composites which most
be scrapped if they delaminate. With waterjet, thers is linde or no fraying or clogging.

Robotic Water jet System
The new Ingersoll-Rand Robotic Waterjet System (RWS) is a 5-axis waterjet
workcell providing omni-directional, three-dimenssonal precision cutting. The RWS is
fomished with a powerful controller with the capability 10 program off line as well as
on lime.
.Applmlmuthnh
e primming of plastic, rabber and foam materials for the ive market
» trimming of compogite materiais, such as Keviar and epoxy graphite for the
scropace market
= rimming pressurc-formed and vacuum-formed plastic compounds for such
diverse producis a3 kilchen appliances and recreational vehicles,

Hgﬁuh‘m“’ﬂjﬂﬁyﬂu

The Ingersoll-Rand Hydroabrasive Waterjet System (HWS) is a 2-1/2 axis, CNC
X-Y machine designed specifically for high accuracy hydmabrasive walcrjet cutting,
Unlike most other X-Y tables where the parl is stationary and the cuttng nozzle
moves, the Ingersoll-Rand HWS employs a splil axis where the part moves in one
dircction and the jot moves in the other. This key design feature permils begter malerial
handling, simplifies the design of the caicher (a device that dissipates the energy of the
waierjet) and eliminates the need for a large tank to collect the spent water ahrasive
and kerf material.

The HWS is particularly suited to cutting harder materials such as titanium, high
alloy stainless steels, thicker composites, ceramics, and glass and similar maserials
w@uhmfmh@nmmﬂmm and superior edge
qualify are important.

Waterjet Circuit Board Cutting System

Designed specificaily for the rapidly changing circuit board industry, the new
Ingersoll-Rand Waterjet Circult Board Cutting Sysiem (CBC) maore effectively
separutes individual circuit boards from the “mother™ board, With the rend toward
surface mount iechnology and smaller, higher dengity boards in circuit design, the

The complete system inclodes and intensifier, split-axis X-Y table and PC driven
coniroller. This unique design provides many of the oustanding features found in the
Hydrabrasive Waterjet System.



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

In the water jat industry, it's mandatory you have
reliable high pressure components capable of
operating at pressures to 60,000 psi. Auloclave
Engineers has more than 40 years expenence in
high pressure technology. We build our valves and
fittings by the book . . . our Quality Control Manual,
because we have high regard for high pressure and
for our water jet customers. This manual is your
assurance you are gatting the highest quality product
available . . . at any cost.

Auloclave has a wide range of high pressure
components for the water jet industry in addstion to
our valves, fittings and tubing. Autoclave also 1S a
source of supply for manifold blocks and vaives,
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. Autoclave is your
one-stop source for quality high pressure
components. And we ship from siock to arme
just-in-time 1o mee! your schedule.

Ramember, tha Autociave difference s in the book

— and in the valve, For addifional
information, contact;

Aufoclave
Engineers (£

Engineers, Inc. 2930 W 22nd St.
Box 4007 Erie, PA 16512 USA (814) 838-2071



Automated Waterjet
Cutting Processes
Clinic

The Society of Manufacturing
Engineers i5 pleased (0 announce an
important 2-day eduecational clinic
specifically addressing “Auotomated
Walerjer Cutting Processes.™ List this
intesesting clinic on your calendar of
EVENIS.

ﬁ-lnutﬂl Walerjet

The clinic is specifically designed 10
present the latest advances in abrasive
and non-sbrasive walerjel cutting

umuﬂugu.nqnuﬁm-dmﬂ

presenting Lopics
combining theory with practical culting
applications for manufactoring

Ruhnunudnmjumﬂhl.u

For more information, contact
Kristen Dudash:

Society of Manufacturing Engineers,

313/271-1500, extension 399,

This Space for Sale

You can advertise in JET NEWS at
these low rates:

Full Page 5 150
12Page § %
14Page § &b
Busimess Card 2 5
B/W Photos (each) 5 3
Ad Deadline Issue Date
May 10 June 1
July 10 Angus1 1
Sepember 10 Ociober 1
MNovember 10 December 1

Send vour advertisement fo:

LS, Water Jet Technology Ass'n
ATTN: Dr. George Savanick
5629 Minnehaha Avenue South
Minneapaolis, MN 55417, USA
with your paymenit.

“The besi way to predict the future is o
creale 1"
Peier Dnucker

Is someone you know nol on our
mailing list? If you keow of an
interested person, who should be on
our JET NEWS mailing lisi, please
send his'her name fo the retorn
address below.

The 1988 UMR
Short Course on
Waterjet Technology
August 8-9, 1988

In joint sponsorship between the
University of Missouri-Rolla, the 1.5,
Water Jet Technology Association, and
the Mining and Excavation Research of
ASME,

Course Objective:

This 2-day course will review the

:u.rrmt auu of the art in water jet

. By discussing the
devulupmu'l of this technology, it will
draw lessons for the most effective use
of this new tool.

Text Matkerial:

Course notes and references will be
provided. The final aliernoon of the
course will be spent a1 the High Pressure
Water Jet Laboratory observing
demonsirations of equipment and
technology.

Fee and Registratbon:

The fee of 5299 covers program
materials, coffee breaks, and one
evening meal. Advance registration is
encouraged. The University reserves the
right to cancel the course and return all |
fees if insufficient registration is
received. Deadline July 30, 1988, For
further information, contact:

High Pressure Waterjel Laburatory
Rock Mechanics Facility
University of Missouri-Rolla
Rolla, MO 65401, 314/341-4311

Postmaster: Please send Form 3579 to:

US. WATER JET TECHNOLOGY ASS'N
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