Todd’s New Dry Dock Under Tow

Bender Delivers A Preview
14,400 Ton Dry Dock National Maritime
To Todd Houston Show

(SEE PAGE 4) (SEE PAGE 4)
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Through hell and high water.

In the never-ending search for new
sources of oil, man is probing deeper and
deeper into the sea.
Drilling out there will require entirely
new methods for the structural support
of offshore platforms.
One of the most promising new
approaches is the compliant tower.
The concept reduces the size of
structural members and replaces
them with a guying system.
This significantly cuts the cost.
For the
prototype com-
pliant tower,
Lucker sys-
tems were
chosen to
control the guys and maintain the
tension. This prototype is the forerunner of
towers that will be designed for depths up to

2,000 feet in seas with 100-foot waves. And Lucker
will be there.

Lucker pulling and jacking systems have been
used in a variety of marine applications before, but
never one so revolutionary in scope. For more details,
contact the Amhoist Marine/Energy Division.
You'll find out that in the world of marine/energy
products, what starts out being called impossible,
very often ends up being called American.

Built to stay on the job,
to help you stay in business.

AMERICAN

Marine/Energy Division

Amencan Hoist & Derrick Co.
63 So. Robert St., St. Paul, MN 55107
(612) 293-4531 Telex 297414 ME AMHOIST STP
MR-315 An equal opportunity employer.

American Hoist Ltd.. St. Richards House,
102 Eversholt Street, London, England NW1-1BS
(01)388-7413 Telex 28491 USA AHMADE G
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New 80,000 Barrel Barge
ilable for Oil and Chemical
Transportation

OUTBOARD PROFILE
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MCALLISTER 80

This new barge, McAllister 80, CHARACTERISTICS
is available for freightment or charter. VESSEL PARTICULARS
H ; LENGTH, O.A. 343-4

* Suitable for clean petroleum >.| BREADTH 200"

products and chemicals. Tanks fully. 3. DEPTH 247"

i i i i 4. LOADLINE DRAFT 20-7"

coated with inorganic zinc. | O N 1 gsae LT

* Capable of loading or discharging G| ABS. *A-l OL BARGE
OFF SHORE

3 cargoes S|multaneously 7. TOTAL CAPACITY @ 1007 FULL

* Able to handle 10 segregations. 81892 BB

MACHINERY PARTICULARS

ENGINES:(3)GM DIESELS 2V-7I
2-| PUMPS:(3) GOULDS 16 x12-3500GPM
3.| GENERATOR{I) GM. 2-71 W/ 30 KW.

230/116 VAC. 3 PHASE

Call John Alban, General Manager,

Qil Transportation Division at

(212) 269-3200 or any of the McAllister
offices listed below:

McAllister Brothers, inc. Towing and

transportation. 17 Battery Place,

New York, N. Y. 10004. (212) 269-3200.

Baltimore (301) 547-8678 » Norfolk (804) 627-3651
Philadelphia (215) 922-6200 » San Juan (809) 724-2360
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259" Arctic Supply Vessel, 1250 HP OMNITHRUSTER
with Ice Field Hull Lubrication**

Micro-Processor Control
System, Model 1200A
with gyro input holds
vessel's heading. System
also accepts compatible
NAV; AIDS fore-aft and
slow-speed propulsion and
positioning

PV950-800HP
MODULE THRUSTER

MODULAR THRUSTER SYSTEM . ..

OMNITHRUSTER ship control systems* utilize

individual module thrusters of up to 1500 HP in

any combination to produce desired forward or

lateral net thrust. Prime movers for the

Modular Thruster System may be electric,

hydraulic or diesel powered in conjunction with

manual/automatic or integrated control networks.

ADVANTAGES FOR LARGE VESSELS . . .

@ Incremental Thrust Capability

@ Multiple Module Reliability

 Easily Retrofitted or Installed in New
Construction

& Minimum Maintenance

**Naval Architects: Robert Allan, Ltd..

for Gulf Canada Resources, Inc Foreign Patents Pending

Write 290 on Reader Service Card

107 EAST 31st STREET

*Covered by U. S. Patents;
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$117-Million Navy Contract
For Second Fleet OQiler
Awarded Avondale

Ogden Corporation announced
recently that the U.S. Navy
awarded a second fleet oiler
(TAO) to Avondale Shipyards,
Inc., an Ogden subsidiary, at a
cost price of approximately $117
million.

In November 1982, the Navy
awarded the first TAO to Avon-
dale and took an option through
the fall of 1984 for up to four
additional TAOs. The Navy re-
tains its option on the remaining
three ships.

Both vessels will be built at
Avondale’s main yard, near New
Orleans, La., and construction of
the two ships will begin in 1984,
with the delivery of the first TAO
scheduled for early 1986 and the
second, four months later.

The contracts provide for es-
calation related to costs of labor
and materials.

$4.9-Million Increase To
LCAC Support Contract

Awarded To Bell Textron

Bell Aerospace Textron, New
Orleans, La., has been awarded
a $4,908,760 face-value-increase
to a previously awarded -cost-
plus-fixed-fee contract for a mod-
ification increasing the level ef-
fort for Navy systems trials sup-
port for the Jeff Craft in support
of the Landing Craft Air Cushion
(LCAC) program. Work will be
performed at New Orleans (6 per-
cent) and in Panama City, Fla.
(94 percent). The Naval Sea Sys-
tems Command, Washington,
D.C., is the contracting activity
(N00024-81-C-2062).
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STARBLAST-up to 30 times less
dust than OSHA standards permit!

DuPont STARBLAST.cleans faster, safer, more
efficiently than silica sand—won’t cloud work area.

DuPont STARBLAST.® abrasive
permits virtually dust-free blasting. Air-
borne respirable dust and respirable free
silica levels are up to a remarkable 25 to
30 times below applicable OSHA air
contaminant standards.

Your blasting areas and adjacent work
sites will be well below OSHA maximum
respiratory exposure limits, with unob-
scured visibility. Operators can see their
work clearly and can work faster with fewer
interruptions.

Compared with silica sand, STARBLAST.
will greatly lessen the need for special
ventilation and personal protection and
will reduce concerns about the proximity

Write 548 on Reader Service Card

of other workers to the blasting area.
STARBLAST cleans faster, cuts costs.

mation, name of nearest distributor, or
arrange an on-site demonstration. Or
send in the attached coupon.

You'll quickly notice that STARBLAST
cleans faster, because of its uniformly
sized, dense, rounded grains—so labor
costs are lowered. It also handles the same
amount of cleaning with less abrasive,

reducing both cleanup and handling costs.

Call our Wilmington specialist
—or mail this coupon.

DuPont STARBLAST. offers safety,
efficiency and cost savings that make it
well worth a call to Jim Beyer, toll-free, at
800-441-7515. He can supply more infor-

aUPONT

REG Us Par & T™ OFF

DuPont STARBLAST.: Room X39186,
Wilmington, DE 19898

I'd like to know more about low-dusting, fast-cleaning,
DuPont STARBLAST abrasive.

Name

Company

Address

City State Zip

Phone

Type of Industry

Mill scale/light rust Old paint

Heavy corrosion____ Other—(describe)
Please check one or more:

Send me additional information
Send me name of nearest distributor ___

Please call me to arrange for
an on-site demonstration MR




Rivera, Willis Join Staff
Of Designers & Planners

Nicholas N. Rivera and James
A. Willis recently joined the staff
of Designers & Planners, Inc.
(D&P), a firm of naval architects
and marine engineers with head-
quarters in Washington, D.C,
and offices in Philadelphia and
San Diego. Ferd Serim, president
of the company, announced the
appointments.

Mr. Rivera will serve as direc-
tor of electrical engineering. He
will be responsible for the coordi-
nation and management of de-
sign projects, feasibility and eval-
uative studies, technical docu-
mentation, and all support work
in electrical systems for Navy
and commercial ships.

Mr. Rivera was previously
head, submarine branch, sub-
marine and systems analysis di-
vision, NAVSEA, where he was

responsible for supervising all
electrical life cycle engineering
for submarines. This included all
phases of design, construction,
and maintenance of submarine
electrical systems.

Mr. Willis has been appointed
assistant director of marine en-
gineering at D&P. He will be re-
sponsible for technical manage-
ment and design integration, in-
volving propulsion, auxiliary,
fluid, and deck systems. Mr.

PHOENIK
SUPER-MARINE
Fixtures light up
“ZODIAC” Fleet

The LNG Taurus, shown here, is a visual tribute to
the joint efficiency of Phoenix’s “CALL" (Computer
Aided Lighting Layout) service and the Super-
Marine fixtures used to implement it.

In addition to the Taurus, Phoenix has similarly
retrofitted her seven sister ships plying the Far
Eastern LNG trade. including the LNG Aries,
Aquarius, Gemini, Leo, Capricorn, Libra and Virgo.

Just 29 computer-located floodlights are needed
to adequately illuminate each of the giant liquified
natural gas tankers operated by the Energy
Transportation Group.

The combination of Phoenix's exclusive "CALL"
system and wide selection of UL listed Super
Rough Service floodlights and searchlights might
provide the answer to your lighting problems —
ashore or afloat. Call us or write for details.

DHOZENMI" PRODUCTS COMPANY, INC.

4785 NORTH 27th STREET, MILWAUKEE, WI 53209 (414) 445-4100

Write 398 on Reader Service Card

Turbulence, abrasives and friction can all be
working away at your rudder bearings without you
knowing it. Until it's too late.

That's why it's wise to assume that your
rudder bearings will always be getting rough
treatment. Then you can prepare for it. With
Thordon installed.

Whether it's at the pintle, the stock or the
steering gear, Thordon delivers better perform-
ance than anything else you're using now.

Consider shock-resistance. A sudden impact
that would crack a phenolic or deform a bronze
bearing has no effect on Thordon. it absorbs the
shoek and bounces back.

Consider steering torgue. It's less with
Thordon, thanks to its lower co-efficient of friction.
Consider service. Thordon raw stock is
warehoused in 50 countries around the world. So
wherever there's a Thordon distributor and a

lathe, there’s a Thordon rudder bearing.

Cut the odds on premature rudder bearing
failure. Get all the facts on Thordon, and start
betting on a sure thing.

ThoMlon

IT WORKS RARD. VOU REST ERSY.

WRITE FOR
COMPLETE
PERFORMANCE
DETAILS TO:

WAUKESHA BEARINGS CORPORATION

P.O. Box 798 Waukesha, Wisconsin 53187 U.S A,
Telephone: (414) 547-3381/Telex: 26759

Write 590 on Reader Service Card

Willis will report to Richard
Carleton, D&P’s director of ma-
rine engineering.

Mr. Willis has been employed
for the past 16 years as a marine
engineer with the Naval Sea Sys-
tems Command and its predeces-
sor organizations. His most re-
cent assignment was as section
head of the machinery systems
in the systems engineering divi-
sion of the Ship Design Direc-
torate.

$238.6-Million Contract
Modification To Ingalls
For Aegis Cruisers

Ingalls Shipbuilding Division,
Litton Systems Incorporated, Pas-
cagoula, Miss., has been awarded
a $238,681,000 contract modifica-
tion for long lead time material
and equipment for FY-83 AEGIS
cruisers. The Naval Sea Systems
Command, Washington, D.C., is
the contracting activity (N00024-
81-C-2049).

American Lohmann Offers

Free Literature On
Mobile Gearboxes

American Lohmann Corpora-
tion, Hillside, NJ, is offering free
literature on their mobile gear-
boxes. These units are available
with output torques to 3.7 million
foot pounds with ratios to 500:1.

Track drives, swing gears and
wheel motors used with hydrau-
lic or electric motors are extreme-
ly compact. Available design op-
tions include brakes, dual inputs,
right angle inputs, and choice of
mountings.

Winch drives can be supplied
with drum and supporting frame.
Pump splitter boxes distribute
power to several hydraulic pumps.
Carbuized, hardened precision-
ground gears assure maximum
strength and reliability.

For additional information and
free literature on American
Lohmann’s mobile gearboxes,

Write 39 on Reader Service Card

E-Systems Receives
New Navy Orders—
Valued At $20.1-Million

E-Systems Incorporated, Com-
munications Manufacturing Divi-
sion, St. Petersburg, Fla., has
received new U.S. Navy orders
totaling $20.1 million for con-
tinued production of AN/WSC-3
“whiskey-3” UHF shipboard com-
munications terminals.

The order represents the fourth
year’s portion of a five-year con-
tract awarded by the Naval Elec-
tronics Systems Command in
early 1980. Total orders to date
under the program are about $70
million.

The terminals provide long-
haul tactical communications
through the Department of De-
fense Fleet Satellite Communica-
tions System and also provide
line-of-sight communications ca-
pability with other ships and air-
craft. Some units have only line-
of-sight communications capabil-
ity.

Write 638 on Reader Service Card



The Profil of Quality.

Quality. Some vessels have it, others don’t. These do. What’'s more, one of them can
be delivered to you now. So if one of our profiles fits yours, contact us soon.

|
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Todd Houston Accepts Delivery Of

New Drydock

Delivery of a new 14,000-ton-
lifting-capacity drydock, built for
Todd Shipyards Corporation, New
York, N.Y., by Bender Shipbuild-
ing and Repair Company, Mobile,
Ala.,, was made recently during
ceremonies at the builder’s fa-
cility to Todd president Hans K.
Schaefer.

The new drydock will be in-
stalled at Todd’s Houston Divi-
sion, strategically located on the
Houston Ship Channel.

The new dock is one of the larg-
est floating drydocks built in the
United States in recent years, a
design reflecting the latest state-
of-the-art.

The 397-foot long, by 148-foot
wide, by 59-foot, six-inch overall
height, continuous wing sectional-
pontoon dock was classed by the
American Bureau of Shipping,
and has an impressive lifting ca-
pacity of 14,400 long tons.

Tom Bender Jr., president of
the shipbuilding company, notes
“there are some distinct design
characteristics of this dock wor-
thy of mention. First, the dock
is a ‘Rennie type,” consisting of
continuous wingwalls joined to
four separate pontoons at the
pontoon deck.”

“Because of this sectional con-
struction and excellent longitu-
dinal rigidity, any individual pon-
toon may be disconnected and
drydocked on the remaining sec-
tions, thus the dock is self-dock-
ing and capable of being main-
tained entirely at its location.”

The entire dock is sectioned
into 16 water ballast tanks which,
through appropriate ballasting

8

From Bender

allows the dry docking of vessels
of a variety of sizes and shapes
without exceeding ABS limits.

“In addition to this stability
optimization, the dry dock fea-
tures rapid de-ballasting through
two pumps in each of the 16
tanks,” explains Bender chief
engineer, John Cheek, “and it’s
a very flexible, safe and efficient
technique. Each tank also has
a cross-connect valve which can
be opened in the event of pump
failure, allowing greater flexi-
bility.”

The drydock is also outfitted
with a continuous water-tight
safety deck along both wing
walls. With all tanks filled to the
vents, the dock will remain afloat
with a suitable wingwall free-
board of five feet, six inches.

The ABS rated pontoon free-
hoard is 12 inches at the 14,400
long ton lift capacity noted the
chief engineer. The ABS mini-
mum freeboard is three inches
at a 15,600 long ton lift capacity.

The drydock has King mercury
manometer gauges for reading
the water level in each tank and
also the exterior draft at six
places, port and starboard at mid-
ships and at each extreme end.

There is a dock deflection mon-
itoring system on top of each
wingwall to enable the dock-
master from over stressing the
structure when loading the dock.

Four 24-inch capstans and two
16-inch capstans are installed for
ship handling. Additionally, there
are 30-inch cleats and 8-inch bitts
spaced along the top deck of the
wingwalls.

Special

“T” section mooring

spuds are fitted to enable the
dock to be permanently moored
at its berth in Houston.

The electrical system is shore
power fed with a 1690 KVA ca-
pacity main and 200 KVA stand-
by. A 100 kw emergency gen-
erator with automatic start on
shore power failure is installed.

The dock has its own service
piping systems consisting of fire-
main, air, water, oxygen and gas.
These systems are all shore sup-
plied.

Interior communications con-
sist of sound-powered phones, a
separate internal phone system
and a general alarm.

The drydock was accepted by
the client, Todd Shipyards Cor-
poration, at Bender’s Mobile yard
at the conclusion of a series of
tests designed to simulate actual
use. It was towed to Todd’s Hou-
ston facility by Gulf International
Marine of Houma, La. During the
tests, the dock was flooded in
such a way as to produce a de-
flection close to the maximum
calculated value. “Seeing this
test sure gave us a lot of first-
hand confidence in the dock’s
strength,” commented Benny
King, Bender’s dockmaster.

A 25-ton-capacity crane will be
installed on the offshore wingwall.
An additional crane is planned

for installation on the inboard
wingwall at a later date. Neces-
sary support facilities construe-
tion is proceeding to permit start
of operation of this large drydock
in the port of Houston as of
this month.

At the delivery ceremonies Mr.
Schaefer announced that Todd is
already commencing the con-
struction of an additional 100-
foot section for this drydock,
which will increase its lifting
capacity to 17,500-tons, further
stating that Todd is very opti-
mistic regarding the future of
its ship repair, barge, and off-
shore oil industry market oppor-
tunities.

The new Todd drydock provides
the company with unmatched ca-
pability in the Gulf area, com-
plementing Todd’s other facili-
ties at Galveston, Texas, and
New Orleans. The new facility is
part of a multimillion-dollar cor-
porated-wide plant modernization
and upgrading program.

From 1976 to March of this
year, Todd will have invested
about $165 million in facilities
expansion and improvements,
and an additional $52 million in
work force training to improve
productivity and competitive ef-
ficiency in construction.

Newport News Lifts 890-Metric-Ton
Assembly Onto Carrier Roosevelt
—Largest Ever For Naval Vessel

Newport News Shipbuilding of
Newport News, Va., made history
recently when it successfully lift-
ed an 890-metric-ton assembly
onto the aircraft carrier Theo-
dore Roosevelt (CVN 70), under
construction at the shipyard.

The assembly, weighing as
much as 630 standard size Amer-
ican automobiles, was the largest
ever lifted onto a naval vessel.
Installed near the aft end of the
ship, the five-deck assembly con-
tained emergency diesel genera-

tors, pumps, and jet fuel tanks.
During the construction of previ-
ous aircraft carriers, these com-
ponents were installed aboard
ship with much greater difficulty.

“Instead of making 25 lifts of
structural assemblies and 15 to
20 lifts of components, we made
just one super lift,”” Bob Savage,
construction superintendent, said.

Construction on the Theodore
Roosevelt is moving along at an
unprecedented pace, according to

(continued on page 10)

Newport News Shipbuilding made history when it successfully lifted an 890-metric-
ton assembly onto the aircraft carrier Theodore Roosevelt (CVN 70) under con-
struction at the shipyard with a 900-metric-ton-capacity Krupp crane.

Maritime Reporter/Engineering News



World-Wide Standard of DF Performance & Reliability

For more than 30 years, Servo has set the standard in Doppler DF systems for marine,
aviation and ground applications throughout the world.

Typical of these systems is the Model 7014 SERVOSEA™, a general purpose VHF radio DF
service-proven in operation in a shipboard environment. It features just two major components —a
fully synthesized 285-channel receiver/display control unit and a medium aperture, 8-element Doppler
antenna which is electronically commutated for sequential sampling of received signals — without any
moving parts. Both are lightweight and portable, but sturdy in construction for long life and durability.
Space requirements are minimal and power consumption is low, making the Model 7014 an ideal
choice for shipboard use. Principal design and performance features include:

® VHF/FM, 155.475 to 162.55 MHz and 121.5 MHz for emergency or distress

e Solid-state, lightweight, rugged construction, fully tested for shipboard use

® Accuracy to within +1° ‘ 5 I

e Automatic digital displays for frequency and directional bearing ()
® “Ring-Of-Lights” LED vector display

® Overhead passage of aircraft detected, with code “OHP” on bearing display

T " : SERVO CORPORATION OF AMERICA
® Automatic “search-and-lock” channel scanning

Hicksville, New York 11802

® Audio output with internal speaker Phone 516-938-9700 « TWX 510-221-1872
e Low power consumption Ale)é?]ndria, V3i|;§;inia 2%304

s o one 703-370-041
® Built-in, self-test capability o Ottawa, Ontario K1PSA

Phone 613-238-5071 » Telex 053-3314

Chemin du Cap 1-3, 1006 Lausanne, Switzerland
Phone (021) 29-98-73 ® Telex 24-420 SERVO CH

‘ Write 750 on Reader Service Card



Newport News Lifts
890-Metric Ton Assembly
(continued from page 8)

project manager W.B. Miffleton.
Since the ship’s keel-laying in
October 1981, the shipyard has
laid more than 900 feet of ship
and has erected steel up to the
hanger deck. (A completed Nimitz-
class aircraft carrier is 1,092 feet
in length).

“We’ve made radical changes
in our concept of building air-
craft carriers,” Mr. Miffleton said.
The changes involve moving new
carrier construction from its pre-
vious site at Shipway 11 with its
310-ton gantry crane to Shipway
12 with its modern 1l-acre fab-
rication facility and 900-ton gan-
try crane, an area originally
built in the 1970s for the series
construction of commercial ships.

The crane, manufactured by

Krupp, is the largest in the West-
ern Hemisphere and enables con-
struction crews to erect much
larger, more fully outfitted as-
semblies.

Mr. Miffleton says there is no
comparison between progress on
the previous carrier, the USS
Carl Vinson, and the Theodore
Roosevelt.

“We weren’t this far along on
Vinson 214 years after the keel
was laid,” Mr. Miffleton, who was

SEA CUSHIONS. The tough foam filled fenders with the
soft touch. Whether you're a vessel owner or a terminal
operator, you need a fender that’s not only tough, but soft
enough to cushion and absorb the high energy impact of
ship to ship transfer or ship to quay
berthing without hull damage or over-
loading of dock structures. That fender
is appropriately named SEA CUSHION.
And it's tough because we make it that
way It's unsinkable even if punctured. It's abrasion-resistant
and extremely durable, because of its rugged elastomer
skin. So if you have the need for some tough protection with
a soft touch, SEA CUSHION is it. Sizes available for fishing

e e e T
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vessels to ULCCs.

For more information contact our Corporate Office, 6269
Leesburg Pike, Falls Church, VA. 22044 USA, (703)

534-3500. New York Office, 127 East 59th Street,
New York, NY. 10022 USA., (212) 688-0620.
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project manager during most of
the construction of Vinson, said.
“But we’re working with a com-
pressed schedule on the Roose-
velt, so we must have this kind
of progress to meet our time-
table.”

Newport News is working to-
ward a target delivery date of
1986, some 14 months before the
contract delivery date of Febru-
ary 1988.

Newport News also has a con-
struction contract for two more
Nimitz-class aircraft carriers —
CVN72 and CVN73. The keel on
the first of those carriers is to be
laid in 1984 and the second in
1986. The shipyard has delivered
a total of 23 aircraft carriers
since 1934, four of which have
been nuclear powered.

Krupp MaK Diesel Moves
To New Headquarters For
North American Operations

Krupp MaK Diesel, Inc.,, one
of the leading suppliers of me-
dium-speed, four-stroke, heavy
oil engines, has relocated its
North American headquarters
from Rosemont, to Glenview, Il1.,
to provide the latest state-of-the-
art services to the U.S. and Ca-
nadian marine industry.

Since it was established in the
fall of 1980, Krupp MaK Diesel,
Inc., a subsidiary of Krupp MaK
Maschinenbau GmbH, of Kiel,
West Germany, has placed more
than 160 engines in operation
throughout North America.

MaK’s new headquarters places
the corporate offices and ex-
panded warehouse facilities un-
der one roof for optimum sales
and after-sales services. Located
within minutes of Chicago’s
O’Hare International Airport,
MaK specialists provide immedi-
ate service or spare parts by
land, air or water, depending on
the requirements. In addition,
MaK service centers are based in
strategic areas throughout the
U.S. and Canada.

New Failsafe Regulator
Valve Featured In Free
Brochure From Koomey

Koomey Inc., of Houston, Tex-
as, is offering a four-page full-
color brochure describing the ca-
pabilities of its new failsafe TR
pressure reducing and regulator
valve.

Over two years in development,
the regulator incorporates a fea-
ture that allows it to maintain
regulated pressure even if its pi-
lot signal is lost. The brochure
includes color-coded flow dia-
grams of systems employing the
valve, photos of the unit which
can be used on surface and sub-
sea BOP control systems to con-
trol the annular (bag-type) blow-
out preventer.

For a free copy of the brochure,
Write 33 on Reader Service Card
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The tug Arthur Foss features a Voith-Schneider cycloidal propulsion system powered
by two EMD diesel engines.

Tacoma Boat Delivers
Fourth Tractor Tug To Foss

in ceremonies at Foss Terminal
in Seattle, Wash. )
Performing the christening

The Arthur Foss, the fourth
tractor-tug—for Foss Launch &
Tug Co., was christened recently

Transamerica Delaval twin “Enterprise” DMR 46 engines
(each 3500 hp), mounted on Chockfast Orange*. power the
rugged workboats of Biehl, Inc. Kuyper gears with cast-in-
place Chockfast alignment also help to assure powerplant
dependability.

When reliahility
cannot he
compromised..

count on
the

organization

High-performance products and worldwide service from factory-trained and
certified chocking specialists. Chockfast Orange* has earned a reputation
for reliability @ more than 15,000 main propulsion systems, plus ® genera-
tors and auxiliary equipment m sterntube, strut, pintle, rudder and pedestal
bearings m steering gears ® engine-room and cargo pumps ® anchor wind-
lasses m bow thrusters ® cable penetrations ® stern winches.

P.O. Box 454
20 Commerce Drive. Montgomeryville, PA 18936
Telephone: (215) 855-8450 Telex 84-6342 Cable: Philres MMLL
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were co-sponsors Patricia Foss
and Christine Foss, the daugh-
ters of Arthur Foss, a member
of the Foss company founding
family and for whom the vessel
was named.

Born in 1885, Arthur Foss
literally grew up in the tugboat
business, and helped his father
and two brothers build today’s
successful operation. He served
as president of the Foss company
in the early 1920s, and became
chairman of the board in 1955.
He died in 1964 at the age of 79.

Like the three tractor tugs
previously commissioned, the
4,000-hp Arthur Foss features a
cycloidal propulsion system that
enables it to produce thrust in
any desired direction without
changing its heading. It can move
sideward, turn a full circle in a
tight space, and come to a com-
plete stop within approximately
its own length.

These capabilities allow the
tug to escort tankers and assist
ships and tows in a minimum of
time while ensuring maximum
safety.

The Arthur Foss, built by
Tacoma Boat Building Co., of
Tacoma, Wash.,, measures 106
feet long, with a breadth of 38
feet, and a draft of 17 feet
4 inches.

The vessel features two Voith-
Schneider vertically oriented cy-
clodial propellers with a blade
orbit diameter of 3,200 mm (126
inches). Both propellers have five
blades, each of which measures
2,006 mm (79 inches) in length.
The vessel is powered by Gen-
eral Motors diesel engines model
EMD 16-645-E6, which develop
a total of 4,000 bhp at 900 en-
gine rpm.

The Voith-Schneider cycloidal

Arthur Foss is christened by Christine
Foss, daughter of the late Arthur Foss
for whom the vessel was named. Look-
ing on is her daughter, Melia.

Main Propulsion (2) EMD
Propellers Voith-Schneider
Generator Engines (2) Detroit

Diesel

Voith-Schneider
Voith-Schneider

Engine Controls
Steering

Engine Monitors Sea-Land

Industries
Sanitation system Red Fox
Radar Furuno
VHF (2) Raytheon
Winches (2) Intercon
Fendering Schuyler
Coatings Int’l. Paint

unit was chosen after an in-
depth, two-and-a-half year study
because of its track record, re-
liability, and cost effectiveness in
operations, said Steve Scalzo,
Foss Launch & Tug Co. vice pres-
ident for marine operations.
The Arthur Foss, based in
Bellingham, will begin service
immediately in ship assist and
tanker escort, joining the 4,000-
hp Andrew Foss christened in
November. The 3,000-hp Wedell
Foss, christened in July 1982, is
bhased in Seattle, and the 3,000-hp
Henry Foss, christened in Septem-
ber 1982, works out of Tacoma.

Southwest Marine Purchases Computerized
Drydock And Major Shipyard

Southwest Marine, Inc. of San
Diego, Calif., recently announced
two major achievements in its
more than $40-million renovation
project — the signing of a con-
tract with Kawasaki Heavy In-
dustries Ltd. of Japan to con-
struct a new hi-tech computer-
ized drydock, and the acquisi-
tion of a major West Coast ship-
yard, California Shipbuilding and
Dry Dock Co. of San Pedro.

The new 22,000-ton end-trans-
fer computerized floating dry-
dock is the first of its kind, with
delivery to San Diego expected
in less than two years. The dry-
dock is totally self-contained with
its own electrical and sewage
systems that eliminate any
chance of waste entering San
Diego’s waterways.

According to Arthur Engel,
Southwest Marine president, the
drydock is the state-of-the-art in
dry dock construction—“A First

of Its Kind.” It not only has the
normal up-and-down movements
of all drydocks, but also has the
capability to move horizontally
and vertically. “This capability
allows us to maneuver and work
on three large vessels out of wa-
ter at one time,” stated Mr.
Engel.

“With the addition of two short
platforms we will be able to trans-
fer two of the ships onto these
platforms for repairs while the
third is being maintained and re-
paired in the drydock.” “In addi-
tion,” said Mr. Engel, “we will be
building two large concrete piers
to accommodate three more large
vessels for in-water repair work.
This gives us the capability of
working on six destroyer/cruiser-
size ships at one time which lit-
erally will quadruple our present
facility capability, and in the end
will create over 1,550 new jobs
in San Diego.”
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The 1,550 new job projection
will bring with it $60 million in
new wages and $2 million in tax
revenue for San Diego.

The simultaneous announce-
ment of Southwest Marine’s ac-
quisition of California Shipbuild-
ing and Dry Dock Co. in San
Pedro gives Southwest Marine
six yards along California’s coast-
line, with facilities in San Diego,
National City, Chula Vista, San
Francisco, and now two yards in
San Pedro.

The new San Pedro facility has
one 2,500-ton drydock, one 1,000-
ton drydock and a 45-ton Gantry
crane. The yard also has total
ship capabilities to serve the en-
tire repair needs of offshore sup-
port vessels and the tuna fleet.
Southwest Marine now has six
drydocks ranging from 1,000-ton
to 22,000-ton lifting capacity,
and is in the process of finalizing
plans for drydock facilities in its
San Francisco yard.

Southwest Marine’s San Diego
yard overall renovation plan, in-
cluding the new drydock, calls
for two large concrete piers, util-
ity and parking lot improve-
ments, two shore platforms, a
65-ton Gantry crane railway, and
construction of all new shop fa-
cilities.

“We are preparing for the
most modern, cost-effective, ship
repair yard on the West Coast,”
said Mr. Engel. “We are in the
process of reconstructing our
yard into a state-of-the-art, in-
novative facility that, in our era
of the 80s is being created for
the 21st century.”

New Puget Sound Section
Of MTS Elects Officers

The Puget Sound Section of
the Marine Technology Society
elected officers at its first gen-
eral meeting, held recently at
the Seattle Aquarium. Nearly 200
persons attended the meeting
and were given a behind-the-
scenes tour of the aquarium.

Officers elected were: chair-
man — Ken W. Mohn, principal
marketing representative for off-
shore operations within Honey-
well’s Marine Systems Division
in Ballard. Mr. Mohn is involved
in selling sophisticated equip-
ment to the offshore petroleum
industry; vice chairman — B.
Glenn Ledbhetter. Mr. Ledbetter
has been included in various ma-
rine-related activities in the Pa-
cific Northwest for 15 years. He
was instrumental in reestablish-
ing the Puget Sound Section of
MTS; secretary — Comdr. Frank
Hughes, executive officer at the
Naval ROTC unit at the Univer-
sity of Washington. He is a 25-
year Navy man with a doctorate
in oceanography; and treasurer—
Richard B. Tripp, manager of
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technical services for the School
of Oceanography at the Univer-
gity of Washington. Mr. Tripp
has been involved with the School
of Oceanography for 18 years.

MTS provides a medium for
the exchange of marine-related
science and technology for all in-
terested individuals. For more
information on the section, con-
tact Commander Hughes at (205)
543-0170.

Orders Received For New
Niigata-SEMT Engine
—Literature Available

Niigata Company, the Japan-
ese licensee of Societe D’Etudes
De Machines Thermiques (SEMT)
recently reported the receipt of
three orders for the Pielstick
diesel engine type 6PASL.

The engine was introduced late

Write 73 on Reader Service Card

in 1982 and was jointly devel-
oped by SEMT and Niigata. One
engine was ordered by Hamaya
Suisan Co. Ltd. as main propul-
gsion for a salmon trawler. The
other two engines are for Abu
Dhabi Enterprise Co. Ltd. for
the propulsion plant of a new off-
shore support vessel.

For more information on the
Pielstick 6PAS5L engine,
Write 29 on Reader Service Card
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Halter Marine Delivers Second Of Four
Supply Boats To Point Express, Lid.

Halter Marine, Inc. of New
Orleans, La., recently delivered
the Point Chaleur, the second of

Point Express, Ltd., of Morgan
City, La.

The Point Chaleur is 191 feet
long with a 40-foot beam and a
14-foot depth. She is powered by
two EMD 16-645C diesel engines
developing 1,950 hp each at 900
rpm. They drive two, 90-inch-
diameter four-blade propellers
through Lufkin RHS 2120 re-
verse/reduction gears with a ra-
tio of 3.0:1.

The vessel’s six Smatco tanks
each carry 1,000 cubic feet of bulk
mud and four additional tanks
carry 1,344 barrels of liquid mud.
Dry mud is moved through the
system by a Gardner Denver
WCG air compressor and liquid
muds are pumped by Mission
Magnum pumps.

Some of the Point Chaleur’s
other capacities are: 61,000 gal-
lons fuel oil; 1,824 gallons lube
oil; 165,400 gallons ballast wa-
ter; and 16,888 gallons of fresh
water. Her aft deck has nearly
4,000 square feet of cargo space.

There are two Westinghouse
equipped control stations aboard
and a 56-point engine alarm sys-
tem provided by EMI. The hy-
draulic steering system was man-
ufactured by SSI and maneuver-
ability is enhanced by a Bird-
Johnson model 20 bow thruster
driven by a Detroit Diesel 8VT71
diesel engine through Capitol
reverse ‘eduction gears.

The main switchboard and dis-
tribution panels were built by
Continental Electric.

Auxiliary power is supplied by
two Detroit Diesel 8V71-N diesel
engines generating 125 kw. Two

make it easy, use holmatro®’s unique propellerstarter!

b.v. holmatro ro box33

industrial equipment  hgjiand

4940 aa raamsdonksveer

clear:
the airs

closed height: 50 mm - 2 inch

weight: 6 kgs - 13 Ibs

tel.: 01621 - 13950
tix: 54892

ASK FOR BROCHURE OR QUOTATION
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Clear the air of fumes, dust, pollutants. Let Flexaust
Hose and Duct move them out. For exhausting. mate-

rials handling and ventilation, too. Four flexible, light-
weight lines to choose from: 1) Flexaust® Hose,

the industry standard; 2) Flexadux*® Plastic Hose:

3) Springtlex® Duct (retractable); 4) Bendway *

all-metal Duct (hand-bendable).

Easy to install. A variety of hose and ducting fabrics,
extra coatings, connectors, wearstrips, etc. To 48" ID.

You never had a better choice.

400 stocking Distributors nationwide.

Send for FREE Catalog

FLEXAUST

COMPANY

Division of Callahan Mining Corporation

the industry standard
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11 Chestnut Street
Amesbury, MA 01913
(617) 388-9700

TWX 710-347-0593

5 inch

The Point Chaleur is powered by two EMD 16-645C diesel engines.

Quincy model D325 air compres-
sors provide compressed air for
diesel engine starting, the pneu-

Each hydraulic jack has a
capacity of 100 metric tons
at 2000 bar and a stroke of
10 mm - 3/g inch.

By linking a number of jacks
together you can make any
desired diameter to fit the
ships' propeller or rudder
shaft.

The starter is connected to
the handpump and the job
can start. In use at yards all
over the world.

DISTRIBUTORS WANTED!

Tug ANTHONY P ST. PHILIP (and sister ALICE
ST. PHILIP) are equipped with Markey Towing Winch,
Capstans and Anchor windlass. These twin screw 5600

horsepower St. Philip tugs are engaged in regular cross

U.S. Gulf service pushing 27,500 D.W.T., self discharge
bulk cargo barges. St. Philip holds with Markey.

Shouldn’t you do the same?

[MARKEY)

MARKEY MACHINERY CO., INC
PO Box 24788, Seattle. Wash. 98124
79 S. Horton St., Seattle, Wash. 98134

Ph. 206-622-4697
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H J WICKERT & CO . INC, 790 Tennessee St

~an Francisco, Ca 94107 « Ph 415-647-3500

4 H MENGE CO, INC. PO Box 23602,

New Orleans. La 70183 « Ph 5047334871

I 'H MENGE CO. INC. 1011 World Trade Bidg .

1520 Texas Ave . Hauston, Tx 77002 « 713-224.9750

matic control system, air whistle,
sea chest, and ship service.

Aurora pumps service bilge,
ballast, fuel transfer, and the on-
ship fire-fighting system while
Viking pumps handle oily bilge
and fuel oil standby. The fuel oil
separator was manufactured by
Westfalia. The sanitary water
system contains a Deming pres-
sure set with a vertical 82-gallon
tank. Water closets drain into a
Micropher MC-200 sewage-treat-
ment system.

Satellite navigation is provided
by a Magnavox MX4102 direc-
tion finder with interface to a
Sperry gyrocompass. The VHF
radio is a Sailor RT-144 and the
SSB radio is a Stevens SEA
106-1. Two Raytheon model 6425-
6UP radars are installed. The
starboard radar has a Raytheon
IBCAS anti-collision unit. The
vessel is also equipped with a
Raytheon depth sounder, Henchel
rudder angle indicators, and a
Henschel intercom.

Some of the deck equipment
includes a Smatco 66 DAW 200
towing winch, a 5-foot by 8-foot
Smatco stern roller, and an HBL
electrohydraulic anchor windlass.

Living and working space is
heated by Lennox electric strip
heaters and cooled by 15 tons of
Dunn and Bush water cooled air-
conditioning. Seven staterooms
provide berths for 20 persons.

The Point Chaleur is American
Bureau of Shipping classed Al,
Maltese Cross, full ocean towing,
AMS, ice class “C”, and carries
a Panama Canal admeasurement
certificate.

She was built at Halter’s Lock-
port, La., division which will soon
complete her sister ships, the
Point Liberty and Point Nor-
mandy. The first in the series,
the Point Bravo was delivered
recently. (See MARITIME RE-
PORTER, February 15, 1983 is-
sue).
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We design tank barges for your
cargo, tow, and the most ideal
equipment layout.

Tow conditions, the cargo, its hand-
ling, your entire shipping operation,
affect a tank barge’s efficiency. We
design and build each barge to your
specifications and operating require-
ments, so it works harder and longer
than standard design, assembly-line
barges.

For salt water operation, specify the
pumps and mechanical equipment on
the stern, to minimize corrosion from
salt spray. Most shipyards put this
equipment only on the bow, because
they’re locked into one mass produc-
tion procedure. But HBC Barge isn’t
locked in.

Specify any design or accessory
that will make the barge work better
in your operation: plating thickness,
double-skin construction, framing,

HBC Barge, Inc.
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welding, coatings, linings, insulation,

pumps, piping, or heating systems.
For dedicated service, order a

flush deck, single-tank barge. Specify

external longitudinal heating channels,

for more even heating and added

structural strength.

Located on stern, Engine and Pump | 5eqted on bow
away from sait spray

~—lor e operation

Brownsville, Pennsylvania 15417
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For Sub-chapter “O” cargo, or any
cargo, we’'ll build to all mandatory
standards, plus any additional ones
you specify. Regardless of how strict,
complex or rigorous.

Go beyond options and get what
you want.

Whatever your cargo, wherever you
operate, we'll design and build a barge
up to 30,000 barrels in capacity, to
your specifications and requirements,
at a competitive price. Contact us, and
we'll build one your way.

HBC Barge

Phone: (412) 785-6100
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$121-Million Contract
Awarded To Davie For
Gulfspan-Class Ferry

A $121-million contract for the
construction of the first Gulfspan-
class ferry for service between
Port aux Basques, Newfoundland,
and North Sydney, Nova Scotia,
was signed recently by the presi-
dents of CN Marine and Davie

Shipbuilding of Lauzon, Quebec,
Canada.

The largest ship ever designed
for the service, the new ferry
will be 179 meters (574 feet) in
overall length, with a loaded dis-
placement of 15,300 tons. An in-
stalled horsepower of 28,000 will
permit a maximum service speed
of 22 knots. Combined with fast
loading and unloading capability,
this will allow the new ferry to

make two return crossings daily
during peak traffic periods. For
most of the year she will cruise
at a more fuel-efficient 16 knots.

“This ship will offer a wide
range of amenities to the travel-
ing public,” said CN Marine pres-
ident Rupert Tingley. “It will fea-
ture improved seating and more
sleeping accommodation. We will
be introducing new concepts in
catering, and offering new facil-

WAKE UP AMERICA! YOUR DIESELS
CAN'T COMPETE WITH COAL FIRED SHIPS!

Juz b

it can save you (500,000 a year,
reduce in-port repair time,
lower maintenance and increase profits.

Skinner “Unaflow” marine steam engines
offer your coal fired ships these profitable
advantages:

1. Positive, simple, direct connection to
propeller shaft.

2. High steam economy over the entire load

SKINNER STEAM ENGINE

Compare These Fuel Costs
For A Typical 600 ft Bulk Carrier 10,000 SHP
COAL FIRED OIL FIRED
DIESEL ENGINE
No. 6 Fuel Oil at 18,500 Btu/Ib.
$180.00/ton in Bunkers

Coal at 12,500 Btu/Ib.
$40 00/ton in Bunkers

Let our Skinner specialists help you take

range.

3. Outstanding maneuvering characteristics.

4. Wide range of speeds for maximum

maximum advantage of anew movement to
dependable, efficient coal fired ships.

REPRESENTATIVES THROUGHOUT UNITED STATES, CANADA AND OTHER AREAS WORLDWIDE

propeller efficiency.

CALL TOLL FREE (1) 800 458-0861
JIRIR

POWER DIVISION

P.O.BOX 1149 ® Erie, Pennsylvania 16512
Phone: 814/454-7103 ] Telex: 91-4481

RN

5. Horsepowers available up to 15,000 shp.

A SUBSIDIARY OF BANNER INDUSTRIES. INC

See us at the National Maritime Show Booth #205.

16

Write 336 on Reader Service Card

ities for entertainment and pas-
senger convenience.”

The vessel will have a capacity
to comfortably accommodate
1,200 passengers in daytime serv-
ice and 800 on night crossings.
The vehicle decks will be able to
take up to 350 automobiles or 93
tractor-trailers in varying com-
binations. Auto capacity could be
increased as traffic warrants by
the addition of mezzanine decks.

“The Gulfspan design repre-
sents the first new passenger
ferry developed especially for the
Gulf service in nearly 30 years,”
Mr. Tingley said.

Canadian naval architects Ger-
man and Milne of Montreal de-
veloped the design, assisted by
Knud E. Hansen of Copenhagen,
Denmark. During the design proc-
ess, consideration was given to
the harbor at Port aux Basques.
It is not large and, on occasion,
experiences adverse wind condi-
tions. A series of computer sim-
ulation tests at the Danish Na-
tional Laboratory were arranged
whereby a number of CN Marine
captains performed docking ma-
neuvers with this design under
a variety of conditions.

The results demonstrated that,
with the appropriate thrusters
installed, the vessel would be able
to dock in Port aux Basques as
easily as the existing fleet.

The Gulfspan is designed with
a bulbous bow, split stern, and
large propellers to obtain maxi-
mum speed from minimum fuel.

A series of ice-tank tests were
undertaken, using a one-fortieth
scale model of the Gulfspan hull
in ice of varying thicknesses. The
object was to determine how the
actual ship would perform in the
conditions likely to be encoun-
tered in the Cabot Strait, and
whether any potential modifica-
tions were needed to improve
this, without compromising on
the ship’s efficiency in open water.

Gulfspan will be capable of a
45-minute turnaround, about
three times as fast as the ferries
now in service. It will require
considerable change in the way
things are done at the terminals.
For example, larger fuel and wa-
ter lines will be needed as well
as instituting a container system
to bring stores aboard, and ref-
use and laundry ashore. The big-
gest innovation will be the traf-
fic handling and loading system.

Two levels will load simultane-
ously, with two lanes of traffic
on each ramp. This will require
the construction of a new dock
and bi-level loading facility at
North Sydney. The new dock at
Port aux Basques was designed
for the new ferry, and is to be
equipped with an upper level
loading ramp.

The Port aux Basques project
also included a new and expanded
traffic marshaling area, and a
similar expansion is planned for
North Sydney.
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Moore McCormack
Completes Sale
Of Cargo Liners

Moore McCormack Resources,
Inc. of Stamford, Conn., an-
nounced recently that it has
closed the previously announced
sale of its cargo liner subsidiary,
Moore McCormack Lines, Incor-
porated, to McLean Securities,
Inc., the parent company of
United States Lines, Inc.

At the closing, Moore McCor-
mack Resources received $30 mil-
lion in cash and $30 million par
value of cumulative preferred
stock of McLean, having a reg-
ular dividend rate of 11 percent
per annum and to be redeemed
over a five year period. In addi-
tion, the sale also reduced Re-
sources’ long-term debt by ap-
proximately $50 million. As pre-
viously indicated, Resources ex-
pects to recognize a profit on the
transaction in its first quarter
1983 results.

James R. Barker, chairman
and chief executive officer of
Moore McCormack Resources,
commented: ‘“The sale of Lines,
our original business, is a very
significant step. Conversion of
Lines to a more highly container-
ized, intermodal operation, with
broader trade routes and market-
ing network, has become increas-
ingly necessary to maintain its
efficiency and profitability. We
feel that the sale to the parent
of United States Lines, a sub-
stantial worldwide carrier, is the
most appropriate way for Lines
to continue its growth and prog-
ress.”

$5.5-Million Sub Planning
Contract Awarded To
Electric Boat Shipyard

General Dynamics Corporation,
Electric Boat Division, Groton,
Conn., has been awarded a $5,-
586,261 cost-plus-fixed-fee con-
tract for providing planning yard
support for the deployment/oper-
ational phase of Ohio-class sub-
marine life cycle program. The
Naval Sea Systems Command,
Washington, D.C., is the con-
tracting activity (N00024-83-C-
2000).

New Brochure Contains
Raytheon Radar Comparison
And Offer Of Free Life Vests

A new brochure is available
from Raytheon Marine Company,
Manchester, N.H., comparing fea-
tures offered in their 1983 line
of radars. Eight models are avail-
able, from Raytheon’s compact
6-inch display 2600 MK III and
2800 MK II Mariners Pathfinder®
Radars with new expanded
ranges, to the top of the line 10-
inch display 1010 Mariners Path-
finder Bright Display Radar.

With every purchase of a Ray-
theon radar, from February 1 to
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June 30, 1983, purchasers can
receive free lifevests, either three
adult and two children Type III
USCG-approved PFDs, or three
commercial Type I USCG-ap-
proved PFDs.

“Raytheon has always pro-
vided the highest quality of a
large selection of radars designed
to suit every boatowner’s needs,”
said Raytheon Marine Company’s
Stanley Clark. “Our free-lifevest
offer this spring is one more ex-
pression of Raytheon’s commit-

ment to helping boatmen main-
tain the greatest level of safety
in all kinds of weather.”

The brochure details Ray-
theon’s new 1010 radar offering,
for the first time, a 10-inch radar
with digital bright display. This,
and the many new and popular
models are described.

The free lifevest offer is avail-
able through participating Ray-
theon dealers in the U.S. and
Puerto Rico. Raytheon offers a

Built-in

two-year limited parts warranty
with one-year free onboard serv-
ice from any of the company’s
U.S. dealers and worldwide serv-
ice network.

The four-page Raytheon Ra-
dar Comparison Brochure in-
cludes model dimensions, ranges,
suggested prices, a listing of par-
ticipating dealer locations, and
lifevest offer information.

For a free copy,

Write 18 on Reader Service Card

fuel economy with
Westfalia CENTRI-PACK

Fuel econ-
omy designed-in
from the start—that’s

what Bulkfleet wanted in their new,
deep-notch tug/barges. That’s why they
decided to burn lower-cost heavy oil in
their diesels. And why they specified
Westfalia Oil Purifiers in preassembled
CENTRI-PACK modules to get rid of

impurities and water.

The result: a whopping 25% sav-
ing in fuel costs and longer engine life,
because clean oil prevents rapid wear and

premature engine
breakdown.
Bulkfleet chose
Westfalia O1il Puri-
fiers because of
their reliability and

high efficiency. In
CENTRI-PACK con-
figuration, the Puri-

fiers come with all accessory components
mounted in place—pre-piped and pre-
wired, ready for fast, easy installation.
CENTRI-PACK also cleans lube
oil... gets rid of the carbon and metal par-
ticles that can damage diesel engines. This

is another boost for engine life, plus solid

Courtesy Bulkfleet Marine Corporation
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savings in lube oil expense.
Westfalia Qil Purifiers save money
wherever fuel or lube oil is used. Ask us for

the name of your nearest
Westfalia marine distribu-
tor...he’ll show you how.

Centrico, Inc.

100 Fairway Court
Northvale, NJ 07647
201/767-3900
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