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or discharge piping, or with high air
or vapor bond fluids, the increase in
noise levels from these conditions
will be less for two-screw pumps
than for the other types of cargo
pumps mentioned.

At present, over 20,000 twin-
screw pumps are in service on board
modern European coastal tankers
and barges.

What is generally not well known
is that over 5,000 twin-screw cargo
pumps are installed in Europe in
land-based tanker off-loading ter-
minals to serve river barges not
equipped with their own cargo un-
loading pumps. These pumps are
often driven by reversible rotation
drivers and fitted with special pip-
ing so they can be used for both
loading and unloading.

Many tankers and barges are
equipped with independent main
suctions and separate cargo strip-
ping lines of smaller nominal diame-
ters. In those cases, it is possible to
switch twin-screw cargo pumps
from the main lines to the cargo
stripping lines and continue strip-
ping the cargo tanks with the main
cargo pumps. In essence, the main
cargo pumps can be used as high-
capacity strippers.

In the case of moderate-size tank-
ers (about 50,000 dwt), when fitted
with twin-screw cargo pumps, only
three or four twin-screw cargo
pumps are recommended per ship
set. This excludes independent car-
go stripping pumps but retains in-
dependent cargo stripping lines of
smaller diameter, which are re-
quired for future tank cleaning ser-
vices by the main cargo pumps.

Twin-screw cargo pumps can be
driven by electric motors, diesel en-
gines, steam turbines, gas turbines,
turbo generators, hydraulic motors,
PTOs from main engines or gear
boxes.

They are preferably operated at
speeds ranging from 1,000-2,000
rpm. Thus, shipboard 60 Hz AC
power supply is suitable to operate
electric motor-driven twin-screw
pumps at 1,150- or 1,750-rpm
speeds.In all cases, it is always rec-
ommended to provide amble driver
bhp so in the event of lost cargo
heating, when liquid viscosity and
absorbed pump bhp gradually in-
crease, adequate horsepower is still
available

In practice, cargo pump drivers
are installed in the engine room or
on the main deck in a deckhouse.
The pumps, either in a pump room
or submerged in a cargo tank-well,
are driven by jack shafts or cardan
shafts via the bulkhead or engine
room flats. The drive shafts are
sealed by gas-tight, self-aligning
bulkhead stuffing boxes. It is not
essential to place twin-screw pump
suctions close to the ship’s bottom,
i.e., inside a pump room. It is, how-
ever, still good engineering practice
to locate cargo pump suctions as low
as possible in a pump room or cargo
tank suction well so the main pumps
can be used for tank cleaning and
cargo stripping.

Twin-screw pumps can also be
installed directly into a cargo tank.
There may also be a choice between
single- or two-speed motors, if so
desired. Deck space required for
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these arrangements are minimal.
For the transportation of heavy
viscous crudes, Exxon Corp. in-
stalled aboard several existing 40-
51,000-dwt steam tankers three to
four horizontal twin-screw cargo
pumps per ship set to replace cen-
trifugal cargo pumps. The new units
have a cargo discharge capacity of
5,000 gpm each. at 1,200 rpm pump
speed driven by 1,000-hp geared
steam turbines capable of speeds
from 250 to 1,200 rpm. All units

were retrofitted by a major East
Coast shipyard in 1980/81. The
large twin-screw pumps are also
used to strip the cargo tanks dry at
low pump speeds and eliminated
the need for special self-priming air
pumps. The cargo pumps were in-
stalled at the lowest possible level in
the main pump room aft. By request
of the shipowner, the ships were
refurbished . with vertical positive
displacement cargo stripping
pumps. The independent cargo

SCHOTTEL

for progressive propulsion

stripping pumps serve a separate
cargo stripping piping system for
cargo tank cleaning.

Some U.S.-flag shipowners have
been looking for main cargo oil
pumps suitable for handling an
ever-increasing range of cargo prod-
ucts—from the lightest to the heav-
iest viscosities. Others are inter-

(continued)

Twin-Screw SCHOTTEL-Tugs Improve Tugboat Operations

The service-proven SCHOTTEL-Rudderpro-

SCHOTTEL-Systems have proved

them-

peller facilitated the development of robust,
reliable and very economical tugs with a
high degree of safety and seaworthiness. In
all ports of the world where SCHOTTEL-Tugs
are used their excellent manoeuvrability
and outstanding operational safety have
brought decisive improvements in tugboat
operation and assistance to sea-going
vessels.

selves for more than 35 years, and are avail-
able in numerous propulsion and steering
units and manoeuvring aids in the range 15 -
5,000 kW. To date over 19,000 SCHOTTEL
units with more than 6 million hp propulsion
capacity have been delivered all over the
world. If you plan a newbuilding or conver-
sion — get in touch with one of the world-wide
SCHOTTEL companies or representatives.

SCHOTTEL-WERFT, D-5401 Spay / West Germany, Tel.: (02628) 610, Teletex: (17) 262891 SW SPAY
SCHOTTEL OF AMERICA,INC.,8375N.W. 56 Street, Miami/Florida 33166, Tel.(305) 592-7350

The SCHOTTEL-Group offers world-wide sales and service through SCHOTTEL companies
located in Hamburg, The Hague, London, Paris, Genoa, Basle, Vienna, Miami, Buenos
Aires, Porto Alegre, Singapore, Sydney, and representatives throughout the world.
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Seattle, Washington
Phone: 206-624-7850
Telex: 882053

THE GLOSTEN ASSOCIATES, inc.

CONSULTING ENGINEERS SERVING THE MARINE COMMUNITY R

C. Raymond Hunt Associates, Inc.
High Speed Powerboat Design

69 Long Wharf - Boston, MA 02110
Tel: (617) 742-5669/FAX: (617) 742-6354

THE WORLD'S LARGEST NS&V FACILITIES

LABOAATORLES, INC.

CORPORATE OFFICE GOV T LIAISON OFFICE TEST FACILITIES
P0. BOX 226 CRYSTAL SQUARE 4 SUITE 300 P.0. BOX 87

1745 JEFFERSON DAVIS HWY
BUCKINGHAM. VA 23921 ARLINGTON. VA 22202 ARVONIA, VA 23004
(804/969-4264 {703521-2511 (8045813204

® Hl-Impact Shock Testing (MIL-S-901)
Light/Medium/Heavy
Environmental Vibration  Testing
Type 1 (MIL-STD-167) To 35.000 Lbs
Internally Excited Vibration Testing
Type |l (MIL-STD-167)

Airborne & Structureborne Noise
Testing (MIL-STD-740)

Pitch & Roll Simulation Testing (MIL-
STD-16400) To 20.000 Lbs
Functional Testing. QA Testing (NDT)
& Failure Analysis

Fixture. Structure and Foundation
Design & Fabrication

Qualified Welding—Steel. Aluminum.
SS. HY80. HY100. HY130. HSLA
Finite Element Analyses (DDAM,
Structural. Dynamic & Transient)
Noise. Shock. & Vibration (NS&V)
Field Testing and Shipboard Surveys
NS&V Program Management Plans &
Impact Studies (ECP's. Failure Mods)
NS&V Data Review. Evaluation. Man-
agement & Coordination

NS&V Test Plans. Procedures. Re-

ports & Management Support
State of the Art NS&V Measurement
and Data Analysis Instrumentation

SLUPPORTING THE MARINE INDUSTRY WORLDWIDE

Consulting in Naval Architecture

& Marine Engineering

Marine Design Computer Services
NavCad ' Marne Engineering Software

HYDRGCOMP.

45 JAMES FARM - LEE
PO BOX 865
DURHAM, NH 03824
603-659-2660

MARINE SURVEYORS™
ENGINEERS *
CONSULTANTSY

INTRAMARINE, INC.

P.0. BOX 53043 JACKSONVILLE, FL 32201’
(904) 353-0828 TELEX: 56-8421
FAX (904) 353-1103

eHULL $MACHINERY sYACHT SURVEYS

5 JJH Inc

A NAVAL ENGINEERING COMPANY

"Quality First”

CHERRY HILL . NJ
609-663-3020

CRYSTAL CITY.VA
703-920-3435

PORTSMOUTH VA
804-399-4096

BATH.ME
207-443-1303

R. D. Jacobs and Associates
[i m Naval Architects ® Marine Engineers

Consulting Engineers

MARINE AND STATIONARY PROJECTS
Marine Surveyors; Project Specifications and Designs.
Energy Efficient Concepts

Owner Representation Services; Machinery
Casualty 'Investigations:
Practical Engineering Economics Analyses

11405 MAIN ST., ROSCOE, IL 61073 815-623-6760

JAMES S. KROGEN & CO., INC.

NAVAL ARCHITECTS & MARINE ENGINEERS

Tel. (305) 642-1368
1515 N.W. 7th St., Suite 124, Miami, FL 33125 |

RODNEY E. LAY & ASSOCIATES
N AV AL ARCHITEU CTS
NAVAL ARCHITECTS - MARINE ENGINEERS
13891 Atlantic Blvd.
Jacksonville, Florida 32225

(904) 246-6438 TWX 810-828-6094

MACPHERSON MARITIME SERVICES

Marine Transportation Consultants
Shipping Economists
Business Planners

141 Jefferson Avenue
Westfield, New Jersey 07090

Telephone: 201/232-3636 Telex: 833231 (700)

/ ‘ Alan C. McClure Associates, Inc.
NAVAL ARCHITECTS « ENGINEERS
2600 South Gessner * Suite 504 « Houston. Texas 77063
713) 789-1840 - Telex 792397

Mc ELROY

MACHINE & MFG. CO., INC.

A PREDCO COMPANY
ENGINEERING & DESIGN OF
ANCHOR HANDLING SYSTEMS
AND MARINE DECK MACHINERY

COMMERCIAL-OFFSHORE-MILITARY
ARSI P.0. Box 4454
Biloxi, MS 39535-4454
PHONE (601) 896-3736
TELEFAX (601) 896-0874
1-800-634-6478

John J. McMullen Associates, Inc.

L

Naval Architects  Marine Engineers o Transportation Consuttants
New York. NY @ Arlington. Va ® Newport News, Va ® Houston Tx
Ventura. Ca » Bath. Me * Seattle. Wa ¢ Pascagoula. Ms

One World Trade Center/Sutte 3000/New York. New York 10048/(212)466- 2200

Speed & Propulsion Power Policy

FENDALL MARBURY
NAVAL ARCHITECT

9 NEAL STREET
ANNAPOLIS, MARYLAND 21401 (301) 266-8254

MAINTENANCE MANAGEMENT
FULL SERVICE SYSTEMS

» SPARE PARTS INVENTORY
® PLANNED MAINTENANCE
®» CONDITION MONITORING

MMS

SOFTWARE ® HARDWARE @ ENGINEERING SERVICES

'02 HAMILTON AVENUE @ STAMFORD. CT 06902 (20313 6404
396463 @ FAX (203, 967-2927

THE PROFESSIONALS

Maintenance, Repair &
MARINE POWER Retrofit Specialists

ASSOCIATES

MARINE ENGINEERS

1010 Turquoise 5t., Ste. 217, P.O. Box 99546
San Diego. CA 92109, (619) 488-7703

MARITIME DESIGN, INC.

NAVAL ARCHITECTS
MARINE CONSULTING
MARINE DESIGN

MARINE ENGINEERS
COMPUTER PROCESSING
MARINE SURVEYS

2955 HARTLEY RD e JACKSONVILLE. FL 32217 * (904) 268-9137

Coast Guard/State Pilotage License Insurance
Worried about defending Your license or yourself in a hearing conducted by
the Coast Guard. National Transportation Safety Board or a State Pilotage
Authority which could resultinlicense revocation. suspension or assessment
of a fine/money damages against you personally?

Stop worrying. Insure yourself and your license with a marine license insur-
ance policy provided by the Merchant Officers Protective Syndicate (MOPS).
For more information contact R.J. Mellusi & Co. Agent. 71 Hudson St.. N.Y

/. Merrvibue
DIVING

and
MARINE SERVICES

All Underwater Needs
For Shipping
CRANE BARGE SERVICE

ANCHOR & CHAIN RETRIEVAL
MARITIME INSURANCE

(504) 466-2800

(NEW ORLEANS)

Telex 78 4294 FAX 504 466-9850

SPECIALISTS IN
MowngAys "E e
Night (201) 538-1789 CONTRACTORS FLOATING
TWX: 710-991-0290 } TUG AND BARGE SALES CORP.  EQUIPMENT
\ 35 DE HART STREET, MORRISTOWN, N_J. 07960
YOUR MARINE CONSULTANTS

Telephones

NELSON & ASSOCIATES, INC.

MARINE

SURVEYORS CONSULTANTS

ENGINEERS APPRAISERS

610 N.W. 183 st, Miami, Fla. 33169 (305) 653-4884
Telex: 44-1869 Cable: NELSURVEY

NORD-MARINE, inc.

MARINE SURVEYORS-ENGINEERS-CONSULTANTS

153 KEMP AVE, FAIR HAVEN. NJ 07704
3 PHONE: (201) 741-4403 [24HR/7DAY)  TELEX: 178323 NORD UT

* INSURANCE APPRAISING  PURCHASE AND SALE SURVEYS « MAINTENANCE
AND REPAIR SUPERVISIONS OF HULL AND MACHINERY e DIESEL ENGINES o
NEW BUILDING SUPERVISIONS e DRAFTING SERVICES » CASUALTY AND PERSO-
NAL INJURY INVESTIGATIONS e CONSULTING IN ADMIRALTY CASES
Languages: Finnish. Swedish/Scandinavian, German

NORTHERN MARINE

Naval Architecture - Marine Engineering
Marine Surveying

(616) 946-5959

P.O.Box 1169 Traverse City, Ml 49685

OCEAN-OIL INTERNATIONAL
ENGINEERING CORPORATION
3019 Mercedes Blvd., New Orleans, lovisiana 70114, U.S. A
NAVAL ARCHITECTS « MARINE SURVEYORS
SALVAGE ENGINEERS

Hector V. Pazos, P.E.
Phone: 504/367-4072
Telex: 58364 NLN
FAX: 504/367-0122

(213) 833-4554 TELEX 501278 (IMI US)

FAX (213) 514-8380

24 HOURS LIC. NO. 469009

SERVING THE WEST COAST SINCE 1945
UNDERWATER INSPECTION & REPAIR
SURVEYS e CONSTRUCTION
SALVAGE « ENGINEERING
P.O. Box 5272 - San Pedro, Califorma 90731



























