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From the President's
Desk

The Fifth American Watar Jet
Technology Conference was held at
The Inn Un The Park in Toronto,
Canads, August 28-31, 1988, Ths
conference was a scientific, artistie,
and Mnancial suecess thanks largely
to the efforts of the erganizing
rommittes and in particular Mohan
Vijay and his colleagues at the
Mationnl Rezearch Council of
Canada

There were 235 attendses from 16
coyniries includihg .."‘n.lJ.El.EiI.l.
Australia, Canada, China,
Czechoslovakia, The F“nderal
Republic of Germany, France, India,
ltaly, Japan, Poland, Sweden,
Switzerland, Taiwan, the United
Kingdom, and the United States
There were 22 pxhibitors of waler-
el LLing equipment and supplies

Studying waler jetiing equipment

A feld trip wis held to a water jet
cubting job shop of the Atomie
Energy Corporation of Canada and
to an underground parking garage
whaore |Indesecor eguipment was
performing hydrodemolition

Hydrodemolition

{continued on page 3)

Plant And Construction Applications Of Water
JEtﬁﬂE by John Wolgamott, Stone Age Inc., Durango, CO

l. Introduciion

There wre many applications for waterblasting outside the factory, They are
found im a variety of industries: mining, eivil engingering, peiroleum,
chemical and power plants. Waterblasting is used to clean, cut, drill, and
demalish. It iseffective on concrele, asphalt, rock, paint, refractory and rubber
corrosion, el

This large range of applications is due o waterblusting’s versatility and
acceptability. The same equipment can be used on a variety of materials and
surfuces. Environmentally, waterblasting has significant advantages over
sundblasting or chemical cleaning. No harmful dust or fumes are generated
ind it is pasy to clogan up

Walerblasting iz uuu]\'i.nﬁ into a sophisticated industry. The equipment is
becoming more relioble snd capable. The predominance of minimum-wage

| operators with hand lances is shrinking, More aulomated equipment is being

dl,rw:hrgu:d
I1. Civil Engineering Applications

Waterblasting offors benefits o the many diverse civil engineering pmji:-_:ls
Whether it be to exeavate, construct, repair, support or demolish-—water jots
have proven Lhelr value,

Excavation

Waterjet-assisted boring machines are used to install utility lines under
existing roads and highways. They are compact, very powerful and can be
steered Lo fallow a precise path.

Exeavation projects have used water jets to assist tunnel-boring machines,
perform smooth-wall blasting, sink vertical shafts in sandstone, and line drill
for quarry operation. Portability of squipment und high power to weight ratio
of the cutting weol are the important aspocts. Notching of drill holes in rock
with wiiler jots pricr to blusting is an eTective technigue to achieve lracture
coentrolled blasting

Waterblasting has boen used successfully for trenching in seil and soft rock
These renches are used for laving buried cable undorwater, as cot-off barriers
under earith duoms and around landflls.

Suppart

Waterjet-assisted drills offer distinct advantages in the installation of
tichpcks in soil slopes. Typleally, the holes are drilled three inches in diameter
and 40 to B0 feel deap Hntzrjei power allows the use of ]!i%['.“.'«l'l.‘i-ll‘l-l.ul vasily-

riable eiruipment into crowded or areas of acceasibility. Dewatering
E)Ilﬂ, or drain holes, can alse easily be made in most soils and sofl rock
formations.

Highways and Hunways

Hydrodemolition is an exclting new application of watorblasting to cut, mill,
or demalish concrete and pavemaont. Damaged bridge-deck suriaces can be
selectively removed. A clean rough surface remains that f:w'li:u- o
bonding. Waterblasting does not damage the underlying rebar or crests
additional cracks as jack hammers sometimes do. The equipment is gquits

rful, usually a few hundred horse r. It is also fast, quiet, and dust
FI’H—-'II'H]JIIH'I:-I.I'I". considorations in an urban envirenment.

(continued on page 6)
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Anonymaiks

Accident Case Study - U.S. Petrochemical Plant
by Paddy Swan, 8.P.1). Swan Consuliants, I]'uhp.hiru. L. K.

An operator aged 22 years with approximately 3 years of experience was
wrhpnq; a5 a team member in & three-man team cleaning the tobe side of an .
extracted heat exchanger in a petrochemical plant.

The other team members were & 47-vear-old supervisor with 20+ yoars of
experience and a 18-year-old trainee operator with 3 months on-the-job
Bxperience,

The supervisor chose the normal equipment used for eleaning the tube
bundle which contained "dope”® ina al plant, The bundle was some
Bit. in length with 250 tubes 3/4-inch in diameter,

The equipment chosen to carry out the job was as follows:

Pump with diesel prime mover producing 550 bar al approximatel
50 liters'minute (8,000 psi at 11gpm). The pamp had an unlosder, a correctly
working gauge and the safety valve had been set at 600 bar (5,000 psi).

A fexible lance was used with 8 multi-jet nozzle and correctly sized jots, one
forward and four back. The length of the solid metal section at the end of tha
MNexible lance, hlﬁ the noezle, was 4.5 inches. The hydraulic hose used
was riru;lpirl-l wo with & minimum burst pressure of 30,000 psl. A
footvalve of the shut-off was placed in line with the flexible lance and this
was under the control of the 22-vear-old operator during tube cleaning, A
Euﬂmp&:n was used during the preparation of the exchanger face prior to tubs

aning.

The supervisor the site with a barrier 10 meters around the
workplace with clear signg; he also oblained a permit to work and
supervised the gunning of the exchanger to ensure clear entry into the tubes.
He then left the site, the job being a regular woekly occurrence which the
trained operator had carried out some 1000 times before. The trainee was put
af Lhe pump with the instroction to shul down U anything out of the ordinary
happened or il an unauthorized person entered the working area.

The ot was set up for Lube cleaning, the fostvalve and the flexible
lance rep the gun. The trainee took the revelutions of the diesel up under =
the experienced oparator’s instructions until working pressure was nchisved.

The operator to clean the tubes, working only about 4,000 psi/280 bar.
Adter cleaning eight tubes, the trainee heard a thmlf and the operator at the
BXE : r staggered and fall to the ground. He was dead on arrival at the

On investigation, it was found that :
u) The dead operator had been killed by the Aexible lance penstratin
lﬂwgﬂﬁn llllﬁu his h:-dﬁhur.mn the ﬂirhuna llﬁ the shoulder I.i-!mu
& ¢ his meck penetratlng heart. There was very little
water found in his body.

1] Thumu.{pmnt. appeared to have been tested in the last month, though
Tesn

ware not good and the workplace was properly set out, although
the Noor was slippery.

CANYOU INDICATE THE POSSIBELE CAUSES OF THIS ACCIDENT?

(sea answer on page T)

Conference Proceedings Available

A limited supply of the official F'rnn-:lin%: of the Sth American Water Jet
Conference, held A t 27-31, 1988, in Torontns, Ontario, Canada are now
available in a single hard cover volume. A variety of presentations relating to
the followin eral topics are included: Rock Cutting, Basic Studies,
Concrete qu::itlwtim. Industrial Uses, Coal and Soil Cutting, Medical
Applications and Safety Considerations.

g (o el D AAiaa ST ahias Charga sy ooty I
ing (in continental U.5.}. n e o5 m
dﬂﬂnl;iﬂunl outside the U.E. Toerder, contaet: g E: -

Watar Jet Technology Association
B1B Dlive Street - Suite 918
St Louis, MO 83101
(3411341-1448
FAX: (314)241-1448




Waterjet Cutting And Safety
by: Dr. David A. Summers, University of Missouri-Raolla, Rolla, MO

| At the BHRA waterjet mesting hold in the United Kingdom in 1583, a medical
1 doctor was discussing the safety of walerjel cutbing speralions. He commanted
A hat this had to be ane of the safest of new technologies, since during his
roparation for the paper, he had found only three recorded incidents in the
itersture. Unfortunately, when the chairman of the mesting then polled the
audience, he found that ever hall the awdience had sent one of their employees
o & hospital with o waterjet related injury. There have been reports of deaths
from wateriet related aceidents. I is, therefore, appropriate that the safoty
mapects of this new technology ba discussaed

In a number of factories the edvaniages of walerjets in cutting applications
have led to their incorporation into the product line. Al onp recent
demonstrution, the operator showed the "safety” of the tool by backing the
nozzle oul of the workplace and holding his hand in the jel al a distanes of some
6 inches from the nozzle, He was nol wearing any disesrnible safely equipmant
tincluding safety Flais-:rsu during this demonstration. This is an extremely
hazardous and foolish practice, and should be strongly discouraged. A variety
of different injuries may result for a number of reasons

To make an initial point in secking e discourage the practice, the sperator
wis accustomed to working with a 50,000 psi jet ssuing throurh an orifice of
roughly 0.007-inches diameter. Had a larger nozzle been placed in the jet, and
the pump operated ai & lower pressure, then the jel would have :I_‘i!lﬂdlnﬂd
coherent for more than 1 fool. The operator, in such an instance, might have
sustained a severe injury

From the President’'s Desk, from page I

Many altendees visited the attractions of
Toronto including the revalving restaurant of
the World's tallest structure, the Canadian
MNutional Tower, of Lo wilech a baseball gome at
tha now domed stodinm

= Papers were presented, 46 in total, on many
wspecis of water jeiting including safety,
rotwitic applications, and the Muid mechanics of
abrasive jels. These papers are published in a
valume u#prnc:r.'d'mg-.'l which are available from

the Water Jel 'r::hnulug}' Associallon oFf the
Mational Research Council of Canada

{ick Fasemanir. | recedoes
the Pioneer Award from Dr.
Daoid Summers

A banguot wazs held
whore Lhu?’i-um:r Award of
the Associalion was
awarded to Dick Paseman
of Houston, Texas, for his
coniributions e the water
Jet eleaning industry

& ghort course on Lhe
Fundamentals and Appli
cations of Fluid Jet 'l‘urhnn]ug_f Wilg !J-J'Eﬁl‘:l‘l[l:d in -ﬂmjunelinn with Lhe
comference. Instruction was given on the history of water jeiting, fuid
mechanics of jots, abrasive jets, high-pressure equipment and saloty, and Lhe
industrial applications of water jetting he Asseciation hereby thanks
Thamas Labus for organizing the course and his co-lecturers; David Summers,
Mohamed Hashish, Ray Jordan, Charles Taylor, John Weolgamatt, and Don
Fryer [or an interesting and infermative day

A meeting of the membership of the Association was held wherein officors
and directors wore clected for the 1988-1981 biennium., The new
dministration is listed on page 2. The membership decided that the
\ssocistion should be known as the "Water Jet Technology Association” rather
than the "1 5. Water Jet Technio Association.” The membership also voled
to provide financial support to the International Journal of Water Jet
Technology, to change the Association logo, and Lo hold the 1991 econvention in

Houston, Texas )
= [br. George A. Savanick

Water jefters parficipale in banguel fesiirilies

Letter To The Editor

Dear Jeu Mews:

There are 4 lal of different
warning signs in use. For instance,
high veltage, strong wind, open
trench, ete., but we do not have any
sign to warn pecple that a high-
pressure walerjel is in use.  People
uss written information as
"Warning: |:|.ig|1. Pressure WH.H:I'_'iE-l
in Usn.'ﬁttul in my opinion this s mol
enough, We as Water jet Tochnology
Aszgocialion members beliove we
should establish our own standards
o cover the needs of the watorjet
technalogy. Therefore, we would like
to suggest the use of the follewing
combination for a warning sign
aboul high-pressure waterjets: High
Prossure (fig. 1) and Waeter Spray
ihig. 21, both logos are recommended
by 150, The idea o establish a
WArning Eilin wis croated by the
atall of the High Pressure Walerjed
Laboratory at the University of
Missowri-Ralla

Fig. I - High Pressure

< 2

Fig. 2 - Waler Spray

The proposed warning sign 1s
resented by the author in figure 3,
'his {4 a proposition only and |1
would like to know your opinion
aboul the proposed ides. It may also
be wery useful to know the opinion of
other Water jet Technology
Associption members.

Fig. 3 - Proposed warning sign

SDr. (. Galecki

University of Missouri-Rolla

High Pressure Waterjet Laboratory
Rock Mechanics Laboratory

Rolla, MO 654001 -0248




When you need quality
High Pressure Hose and Couplings,
specify the top name in the industry. ..
Autoclave Engineers

1

High Pressure - High Pressure
Flexible Hose Quick-Connect Couplings
TO 36,000 PSI TO 30,000 PSI
Sizes to 2" L.D. Sizes to 1" L.D.
Up to 40% lighter Self-sealing and thru-types
Up to 3 times more flexible Variety of materials and end
Chemical resistant materials fittings
Unique construction improves Manifolds to suit the application
safety

Write for information on any
of our High Pressure Products.

Aufoclave -
Engineers =

T r—
Autociave Engineers Group 2930 W. 22nd 5t

Box 4007 Erie, PA 16512 USA [814) 838-2071



When you need quality
High Pressure Valves,
Fittings and Tubing

delivered on time.
specify Autoclave Engineers

In the water jet industry, it's mandatory you have
reliable high pressure componants capable of
operating al pressures to 60,000 psi. Autociave
Enginears has mora than 40 years expensnce in
high pressure technology. We build our valves and
fitings by the book . . . our Quality Contred Manual,
because we have high regard for high prassure ang
for our water jei cusiomers. This manual 15 your
assurance you are getting the highest quality progud
availlable al any cost.

Autociave has a wide range of high pressure
components for the water jetl industry in addiion 10
pur vales, fittings and tubing. Auloclave also 1s a
source of supply for manifold blocks ang valves,
accumulators attenuators and custom articulation
coils. Eleven coned and threaded luting Sizes are
available as well as all types of specialty and cusiom
designed high pressure products. Auloclave is your
one-stop source for guality high pressure
components. And we ship from stock o armive
just-in-time 1o mael your schedule.

Remambear, the Autoclave difference is in the DOOK
— and in tha valve. For additional
imformation, coniact

Aufoclave 7\
Engmeers -

Autociove Engineers, Inc. 2930 W 22nd St.
Box 4007 Erie, PA 16512 USA (814) 838-20M



Plant And Construction Applications, from page 1

Similar, but smaller, equipment can be used in the repair of any concrete structure. The action of the walerjets
selectively seeks out the weak or damaged sreas and removes them effectively without damaging the remaining
structure,

By concentrating the waterjet power, openings and access holes can be effectively created through asphalt and
conerete layers. E:J’m can be used in difficult to access areas, Lo make irregular openings and can be faster than
conventional dia sawing. When abrasive entrained water jets are employed, the same process ean also cut eleanly
through the aggregate and reinforecing steel.

Another large-scale application of waterblasting is the t!ea.u.mf of airport runways. A thick layer of rubber builds up
from I;li;]u arct_mpmg during landing. Water jets are used routinely to remove this unwanted butldup and leave a fresh-
textured surface.

The same concept is used on a smaller scale to remove the paint stripes on roads. A ﬂllirl.uing water-jet hoad is very
elfective at remm'm@! the tough-bonded paint. Most coatings applied to concrete and asphalt surfaces are good candidates
for water-jet removal. One conlractor specializes in removing old surfaces from tennis courts.

Muonicipal Works
The eleaning of sewers, aqueducts, pipelines, and water wells and storage tanks is ideal for waterblasting,

Sewer and drainline clean out is easily accomplished with high-pressure jetting heads. By concentrating the jet power
iTt.n a eouple of rotating jets, blockages ean be cleared and the entire inner surface can be uniformly and effectively
] !HﬂEd.

A large aqueduet in the Los Angeles area was recently cleaned iSing waterjets. In this case, a 20-ft-diametar, concrete
tunne] was cleaned for a length of 3,000 ft. The resulting surface needed to be capable of bonding to a new surface. A
custom rotury cleaning unit was built and used with a 10,000 psi, 20-gpm pump. The entire length was cleaned in 8 days,
operating ot 24-hours per day.

Downhole water wells offer another application of water jets. Well sereens routinely bacome plugged by the buildup of
minerals in the water. Lowering a self-rotating nozzle 2,000 it into the well is a relatively simple task. A few hours
of rotation of the nozzle head can restore the screen openings and improve well production significantly.

I11. Petroleum and Chemical Industry

Waterblasting has been important to the petroleum industry for a long time, Much of the enrlg development qfﬁump
technol was driven by the need for high pressures to racture oil-bearing formations. This familiarity wit and
availability of the equipment has resolted in the development of several useful applications of water jets.

Production

Drill rigs operate in dirty, messy conditions. Waterblasting is a simple and cffective means of keeping the work
platform clean and providing safe footing. Offshore rigs also use water jots to clean their underwater support wolumns
prior to inspection and testing. Sometimes during the cementing process, the tubulars may become [illed with cement
ﬂmm. Rotary waterblasting has become the preferred method for removal of the cement plug. It is a fast operation that

oes not damage the tubular and leaves it very clean.

Transpaort

Underground pipelines are inherently difficull to access. Small, but powerful rotary waterblast heads can be used Lo
¢lear and clean long underground sections (up ta 1,000 ft). This procedure has been used successfully in 4-inch- and 8-
Mhl-ﬂaml!“r lines to remove cement lining. These linings deteriorate after time and need to be removed before relining

Waterjets can assist with cleaning the outside of pipelines also, This is very eifective for the removal of mastic and
coating prior to inspection and testing. Complete automated equipment has been developed Lo accomplish this task

Cargo ship hulls, railroad tank ears and tanker trucks all benefit from water-jet technology to clean them. These
applications usually require large volumes of water at relatively low pressures.

Refineries and Chemical Plants

The largest use of waterblasting cleaning is in the mﬂm:kand chemical production industries. In the U.S. alone, this
market represents over $100 million per year in contract wo

The cleaning of heat exchangers is a routine operation in all of these planis. Waterblasting is very effeclive in
unplugging and removing scale and deposits from the typical tube-and-shell heat exchangers. The inside of Lhe tubes, as
well as the outside, can be cleaned by waterblasting. This has been done manually for years with flex lances and hand
stabbing. Recently, however, the availability of more automated equipment is improving the operation. Tt becomes a
safer, and more effeetive operation that minimizes manpower requirements and risk.

The other tasks where water jets are used are in cleaning: storage tanks, transfer lines, fractioning towers, mixing
tanks, reaction vessels, work decks, ¢te, Some plants have their own waterblasting erew to handle the routine work.
They will bring in contractors to help with “turn arounds” or major cleanings when entire sections of & plant will shut
down for maintenance. Other plants bid all the waterblasting work.

A variety of equipment is used in these cleaning tasks. A hand lancer or “shotgun” is the basic tool for any crew. It is
easy to use, inexpensive and flexible in application. Besides needle jets or fan jets, there are now rotating heads that will
fit on the end of hand lancers for improved performance,

icontinued on page 71



Plant and Construction Applications, from page 6

For tank or vessel cleaning, there are also rotation nozzle heads. These are
large robust units capable of throwing a pawerful stream of water several [eet
to cul and clean. They ean be air or hydraulic powered, or reaction powered by

= he jets. Some units are designed for pressures up to 15,000 psi, while others
iandle Nows of 500 gpm or greater,

Pipelines are cleaned with multi-jet line moles, rotary nozzle heads, and
powered-line moles, The manual method of feeding a "pineapple™ nozzle head
with pulsing jets works well in short, easy-to-clean linea. For longer lines or
harder eleaning jobs, automation is the answer. Machines thal have power Lo
feed in and rotate the hoseinozzle head can accomplish several hundred feet of
tough cleaning, Abrasive entrained water jets are the perfeet tool for cutting
through steel structures,

IV. Power PMlants

There are routine waterblasting jobs in every o
in the s and oil plants, but a lot in the coal fired &
generaling stations

ra1:|:§ power planl. Less so
even in the nuclear

Fossil Fuel

Improving heat convection, eleaning blockages and build-ups, and removing
deteriorated linings are major waterblasting tasks, These are found in boilers,
guperheaters, eyelones, air preheaters, heat exchangers, and evaporator tubes,

Much of the technigue is similar to the cleaning in refineries and chemical

lants. However, the water volumes used are often much greater due o the

ru.rgn gize of the items to be cloaned, One-thousand-horsepower pumplng units
are sometimes used Lo elean the flyash oul af the preheater baskets.

Specialized equipment has been developed, however, to handle specific
powerplant applications, One of these is the rotary nozzle head that rides on a
tight horizontal cable. It is used to clean cylindrical chambers that lie
horizontally and have sccess at the ends. It is capable of removing bonded
refractory linings from eyclones with 12,000 psi water while the operator safely
controls it from ocutside the chamber

= tuclear Power Plants

The applications in this industry can be categorized as: before, during, and
after. Prior to assombly and use, many of the components in nuciear plants
require extrémely carelul eleaning. Wate rblasting can be controlled to provide
the necessary amount and location of cleaning.

icontinued on page 8
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Accident Case Study,
from page 2
Answer Lo

POSSIBLE CAUSES OF
ACCIDENT

"Hydraulie loek™ in small bore
hlocked tube with plastic deposit (see
diagram below)

Hydraulic Lock

Blocked pipe  nozzle

A A~ WP Waler

e Fase

I. Forward focing je! breaks into
blockage.

S—

2. Nozzle allowed to run forward,
tebris closes in behind

7
il PP

3. Nozzie completely sealed in pocket
of H.P. waler

.

4. Nozzle shot out explosively as lock
is broken

BEWARE OF SMALL PIPES WITH
PLASTIC/RUBBERY DEPOSITS

MORAL - Always clean such
tubes with a rigid or semi-NMexible
lance first.

One of several exhibii displays at the 5t
American Waler Jel Conference



Plant and Construction Applications, from page 7

During operations some areas and items of equipment are continuously exposed (o radicactivity and require
decontamination., Waterblasting is effective, adds no additional chemicals and cien be collected and disposed of by simple,
stundurd methods. Much of the eritical Three Mile lsland cleanup utilized robotically mancuvered wateor jots

[Diedm H&iﬂilﬂliihg miie lepr p|¢nl'.|= 15 5 we ry invalved and E-];penui'.'r: wndertank i.n.g ﬂguin, | |.|::r'j|.-|‘_-u i b used Lo elean
much of the structure and equipment sulficiently to lower the exposure risks, Conventional disposal means can then be
used on much of tho bulk

V.Summary

Water-jet technology is u growth industry. 1t is useful in & wide variety of industries and not dependent on the health
ol any ain la SEgment al Ih:' BEOTMY "i'h'u.l.l:r-j(lt I:{H;'hnclh};u;_l,' IS (':I'I'I.'1r-l'l|'lml_"l'l1.l.|“:|.' um:pLah]:. r.-xlru:n:z]:,r fective and
capable of baing custom Lailored for specilic tasks

The hardware and practitioners are becoming more sophisticated. The equipment is continually improving to be more
reliable and more copable. As experience iz gained, less guess work is involved. Instead the proven methods are
employed and refined

The industry is maturing. There are some large companies heavily involved in water jetting. They are run by

rofessionals and are capable of bigger and more involved projects. Long-term investments are being made in waler-
jetting skills and technology. Trade asssciations, conventions, newsletters, standards of practice, all of these are signs of

an emerging profession
The direction of growth is toward automation, which improves salely by removing the operator exposure to the
werful water jets and potentially dangerous splash back, Mechanical assistance allows the use of more power because
it is not limited Lo the reaction foree a man ean hald, A safer, |ed5 Strenuous work environment will sttract emploveos
whio will take pride in the work , stay with the job longer, and thus become more skilllul
{Excerpied from "Fluid Jet Technology Fundamenials and Applications," a short course presented at the Fifth American
Water Jet Conference, Aug. 28, 1989, Toronte, Ontarie, Canada.)

GAVONET

abidive
with
GRIT

For sale Wi .
Almandite Jet Cut Garnet WITA Officers and Board of Direciors for the 1983-1931 hienniuwm, Back row,
' ; If'r'|:|.l'|':| ﬂrlfl' Dr. Mokamed Hashiizh, Dr. Thomas Labug, Damon Se hroter, D
Our jet cut brand is the answer, Gearge A, Savanick, Jokn Wolgamott. Fronl row, from right: Dr. Mohan Vijay,

!;-I'P"-‘-'d high I“"j'-l'd'rlf'-i-""i'l.'l" 'l"l'i-'!-h our Dr. Fun-Den Warg, Evette Steele, Dr, David Summers, Forrest A, Shook, and
E:'- cut almandite ﬂﬁr“"_l E‘I'I-Ilnﬁ_fl'll' Dr. Andrew F. Conn, Nod pictured: George Rankin

IH'F pr_r:sﬁurli_llwu_lfr ]-E‘lt h:uu‘;qg
applications, Cur jet cul brand is : i B ;
I:I:I'IIF.'| hardest, ﬂJ'IHEJpL‘:ILI heaviest, Postmaater: Pleave send Farm 3578 o
fastest cuiting and cleanest of the | WATER JET TECHNOLOGY ASSOCIATION
arnet family. High density and B18 Olive Street - Suite 918

igh kinetic energy. Sizes from &8 | 3L Louis, MOG3101, USA
through 250 mesh. 100 Ib. bags. | 314/241-1445
Sales Representative for Emerald
Creek Garnet. For more information
contaet:

AYERS

Myers Metals & Minerals, Inc.
458 Colman Bullding
Seattle, Washington 88104
TEL: (20681622-2278
FAX: (206)682-88240
TLX: 758030




