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European Union moves ahead on
Galileo project

AFTER MONTHS OF wrangling and indeci-
sion, the European Union transport min-

isters have approved funding to match that
of the European Space Agency, giving a
green light to the Galileo project, the Euro-
pean equivalent of the United States Global
Positioning System (GPS).

The project’s justification is founded on
economic grounds, but not to be discounted
is Europe’s desire to become independent of

Bush budget for 2003 seeks
added Loran funds

RESPONDING to ongoing user efforts
and increasing political support, the

President’s FY 2003 budget will call for
an additional US$13 million for continued
efforts to modernize and upgrade the
nation’s Loran system and related infrastruc-
ture. Hearings by House and Senate Appro-
priations committees on the DOT Appro-
priations bill along with the 12 other bills
that fund the departments and agencies of
the Federal government will take place this
summer. It’s hoped that action can be com-
pleted on all bills in time to send them to the
President for his signature before the begin-
ning of new fiscal year October 1, 2002.   �

DOT funding for FY 2002 provides
more funds for Loran modernization

THE APPROPRIATIONS bill HR 2299 for
FY 2002 includes US$ 19 million in the
Federal Aviation Administration (FAA)

budget for Loran-C modernization. These
resources will be shared between the
FAA and U.S. Coast Guard (USCG) to
continue the full range of moderniza-
tion projects initiated in recent years.
The USCG budget provides over US$
20 million annually for Loran operation
and maintenance.    �

DOT responds to Volpe
Vulnerability Study

TRANSPORTATION SECRETARY
Norman Y. Mineta announced on
March 7, 2002 that the U.S. Depart-

ment of Transportation (DOT) will imple-
ment an action plan
designed to maintain the
adequacy of backup
systems in each area where
the Global Positioning
System (GPS) is used for
critical transportation
applications. 

In accord with the rec-
ommendation in the Volpe
Study as reported in Loran
Lines 2001-2, initiatives
will include an assessment
of radio navigation capabilities across all
modes of transportation. It aims to identify
the most appropriate mix of systems, from
both the capabilities and cost perspectives,
for the next 10 years and beyond. The
study will include evaluation of the long-
term need for continuing Loran-C.

The Volpe study noted that GPS is sus-
ceptible to unintentional disruption from
such causes as atmospheric effects, signal
blockage from buildings and interference
from communications equipment, as well
as potential deliberate disruption. It con-
tains a number of recommendations to
address the possibility of disruption and to
ensure the safety of the national trans-
portation infrastructure. The full text of
the Volpe Report “Vulnerability Assess-
ment of the Transportation Infrastructure
Relying on the Global Positioning System”
is available on the U.S. Coast Guard
website: http://www.navscen.uscg.gov.

Operating agencies within DOT have
concurred with all of the recommenda-
tions contained in the Study, and the Secre-
tary has endorsed the report. He noted that

Continued on page 3
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Wire transfers received by the ILA
Operations Office do not contain informa-
tion about the sending party. As a conse-
quence, the Center does not know whom
to credit with the payment. 

When paying by wire transfer, please
notify the Operations Center by e-mail or
by FAX that a transfer is on the way, along
with the amount and what it is for. 

If you have multiple addresses or are
making a move, please notify the Ops
center by e-mail, fax, or phone when the
address change is effective. 

Please note ILA’s web site address: http://www.loran.org
and e-mail address: ila@loran.org

International Loran Association 

Board of Directors and Committee Chairs 2002

Board member terms end at the close of the ILA Convention in the year shown

President: John M Beukers (2002) jb@iu.net
Vice President David Last (2002) jdl@Navaid.demon.co.uk
Past President Linn Roth (2002) roth@locusinc.com
Secretary Robert Lilley (2003) rlilley@illgen.com
Treasurer Martin Poppe (2004) mcp@cameng.com

Langhorne Bond (2004) phone/FAX  919-542-6614
Margot Brown (2002) MJBJHB@aol.com
James Doherty Jr. (2004) Jim Doherty@erols.com
Christian Forst (2002) Cforst@wsd-nord.de
Erik Johannessen (2002) ejohannessen@megapulse.com  
Terge Jorgensen (2003) thj@ftd.mil.no
Thomas Rice (2004) trice@navcen.uscg.mil
William Roland (2003) w.f.roland@worldnet.att.net
Charles Schue (2004) cschue@wrsystems.com
Nicholas Ward (2002) nward@this-rad.demon.co.uk
Durk Van Willigen (2003) D.vanWilligen@Reelektronika.nl

John Illgen DoD Liaison jillgen@illgen.com
David Scull Audit Committee dscull@erols.com
James Van Etten jpve@earth.sunlink.net
Albert Frost Co-Editor, Loran Lines albert.frost@unh.edu
Otis Philbrick Co-Editor, Loran Lines ophilbrick@aol.com 

A complete listing of the Board membership, addresses and phone
numbers can be found on the ILA website   www.loran.org �

ILA members who have not yet paid this year’s dues are
asked to do so now.  Membership forms can be downloaded
from ILA’s website:

http://www.loran.org/Membership/Formindividual.htm

ILA-30 Conference Proceedings

Those who attended the conference will receive a copy of the
proceedings at no cost. ILA members who did not attend should
pay a $5.00 shipping and handling charge. Nonmembers may
purchase the proceedings for $45, including shipping and han-
dling. Make checks payable to ILA. Contact information is in the
box to the right.
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the United States for satellite posi-
tioning and timing services.
Further, European ministers look
at Galileo in much the same light
as the Ariane launcher and Airbus
industry, projects that have pro-
vided a technological base for eco-
nomic growth.

But the technological
and implementation aspects
are confused and not without
question. The claim that
Galileo will be more accu-
rate than the free GPS service
and there will be added
Galileo user benefits is a thin
veil to justify user fees. The pro-
nounced fear that the United
States will suddenly apply user
fees is without foundation and is, in
any case, logistically unworkable.

The rhetoric on the U.S. side is
equally voracious. That we don’t
need Galileo is false; there are
insufficient satellites in the GPS
constellation to provide the
required availability, especially at
high latitudes. That Galileo will
interfere with GPS has yet to be
ascertained and demonstrated.

Missing in the European dia-
logue is any reference to Galileo
vulnerability and the need for

complementary terrestrial systems.
In fact, Galileo is cited as being a
backup to GPS, an argument that
seems to contradict Galileo’s place
as the primary positioning and
timing system for Europe. Is GPS
to be Galileo’s backup?  

The good news is
that Europe is going
ahead with a much-
needed second con-
stellation (GLONASS
appears to have died,
at least temporarily) to
provide the future
GNSS.  We should all

benefit from Galileo and the
United States must learn to build
on this new utility even if it means
developing a jamming capability
for selective denial to our enemies.

The major challenge for the
European consortium building
and launching Galileo is the ambi-
tious schedule. As PriceWater-
houseCoopers has stated, missing
the 2008 window for operation
will have a significant impact on
potential revenue with the mod-
ernized GPS system providing the
planned Galileo enhancements.

John Beukers
March 27, 2002   �

Galileo Project funded (continued from page 1)

action will be necessary in the future to
provide redundancy for critical systems
to ensure that essential navigation serv-
ices continue. The full text of the news
release is available at
www.dot.gov/affairs/dot02202.

The finding of the Volpe report and
the response of the Secretary echo the
position long held by members of the
ILA and all sectors of the navigation
community: that dependence on a sole
source, GPS, for critical position, naviga-
tion and precise timing information is
an unwise policy. In recent years, Con-
gress has acted to support the upgrad-
ing of the Loran system as a reliable
and economic backup to GPS. 

The report, warning of possible
perils in the use of a sole source, was
presented by Dr. Carroll at the CGSIG
meeting in Salt Lake City, Utah on Sep-
tember 10, 2001. On the 11th, in
moments of apocalyptic fury, the illu-
sion of national security vanished to be
replaced by the reality of a tangible and
sophisticated menace. The response
must be comprehensive and find in-
depth measures to combat all hazards
and all threats. �

DOT responds (continued from page 1)

Timing Solutions Corporation
to provide updated timing
systems for Loran stations

TIMING SOLUTIONS CORP (TSC) of
Boulder, Colorado has been

awarded a US$ 9 million contract to
replace the timing systems for all
Loran-C transmitting stations. The
timing system manufactured by TSC
will be responsible for recovering Uni-
versal Coordinated Time (UTC) at all
Loran-C stations and generating trans-
mitter drive signals that are accurate to
the 20 nanosecond level. “We are very
pleased to have been selected to work
on the current program to revitalize
the Coast Guard radio navigation
program” said Dr. Samuel Stein, TSC
president and CEO. 

It is expected that TSC will deliver
the first systems to the USCG in April
2002. �

Megapulse to build next
generation of Loran
Transmitters

ACONTRACT was awarded in
October 2001 by the U.S.

Department of Transportation (DOT)
and the U.S Coast Guard (USCG) to
Megapulse Inc., North Billerica MA
USA, for the delivery of 14 new
replacement Solid State Loran-C
transmitters. The first two units will
be installed at USCG Loran stations
in Wildwood, New Jersey and
George, Washington.  

The new transmitters incorporate
numerous engineering enhance-
ments to improve efficiency, provide
greater flexibility, and double the
output power. The new transmitter
control system retains existing

system partitioning and includes
provision for real-time Loran signal
quality analysis and the future
incorporation of data channel capa-
bility. Other changes include a new
Switch Network that allows a three-
second switchover time, and an
upgraded Pulse Generator Assembly
to deliver increased power output. 

In announcing this award Eric
Johannessen, President of Mega-
pulse, expressed the company’s
feeling of pride in their long-term
association with the USCG Loran
community, saying, “We expect to
continue to grow and build on this
partnership with our ultimate goal
being to jointly provide a quality
product to best meet the present
and future needs of the Coast
Guard.” �

John Beukers
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FOR THOSE FAMILIAR with
Loran-C of a decade ago, today’s Loran
will be unrecognizable. While the

transmission format remains the same, sig-
nificant upgrades to the transmitter infra-
structure both in Europe and the United
States have given new life to this well-tried
and proven system now entering its fifth
decade of operation.  

It was understandable that with the
advent of satellite technology Loran would
temporarily take a back seat. After all, GPS
offers a similar service to Loran. GPS can be
more precise and has global coverage, but
the story does not end there. The market
led manufacturers to focus on GPS, and we
have seen the result of a huge investment in
the application of digital technology to the
reception and processing of the miniscule
GPS signals. Loran has not been so fortu-
nate. Several hundred thousand users will
attest to the fact they are using vintage
equipment dating back to the days of
analog technology and discrete components
— perhaps even vacuum tubes like some of
the Loran transmitters now being replaced.

Fortunately there are a few die-hards in
the industry who have stuck in there and
have been applying the same GPS digital
signal processing (DSP) technology to Loran.
The results are remarkable. Gone are the
days of single chain reception, lack of
signals and cycle slip. Today’s receivers dig
Loran signals out of the noise just as GPS
receivers have to do. All Loran signals on
the air, no matter where they come from or
what their Group Repetition Interval (GRI)
identification is, are captured and processed.
The results will astound past users of Loran.

However, the application of current DSP
technology to Loran signal processing is a
two edged sword. Imperfections in the trans-
mitter control and transmission infrastruc-
ture, once masked by the limitations in
receiver performance, are now being uncov-
ered. Happily, in the United States, these
imperfections are being rectified by the
application of substantial funding that Con-
gress has deemed as necessary to upgrade
the Loran transmitters and timing control.
In Europe a great deal of money, time and
effort has been applied to new facilities to
control the recently acquired solid-state
transmitters.   

But Loran, like GPS, must propagate
from transmitter to receiver. The systems
are alike in this respect but totally dissimilar
in how they are affected by the propagation
medium; Loran by ground wave hugging
the earth’s surface, GPS by line of sight
through the ionosphere. Variations in the
electron density of the ionosphere create
GPS errors that are reduced by applying
models of the ionosphere or using more
than one transmission frequency.   Changes
in surface conductivity put a bias on the
Loran position that is removed by the appli-
cation of a “secondary phase factor,” by cali-
bration using GPS, or by observation. Once
the conductivity bias has been removed,
Loran-C provides a service similar to that of
GPS for location and navigation including
the distribution of precise time.

There is more. In Europe the data com-
munications concept of the 1970s has been
revived, reengineered by a team a Delft Uni-
versity in The Netherlands, and put into
operation on four of the eight Northwest
Europe Loran-C transmitters. Known as
Eurofix this data link is providing GPS dif-
ferential corrections and integrity similar to
EGNOS. Not to be outdone, in the United
States the concept is being taken one step
further by investigating schemes for higher
data rates compatible with the requirements
of the GPS Wide Area Augmentation System
(WAAS).

In fact, all of the limitations of the past
Loran have been addressed, including the
stringent aviation requirements of time to
alarm and the age-old criticism of Loran
interference caused by precipitation static.
New ferrite loop antennas (magnetic rather
than electrical wave sensing) have elimi-
nated the problem caused by poorly bonded
and wicked aircraft. These low-profile anten-
nas are compatible with GPS form factors
and can be collocated within the same
radome.

The test results of the new Loran are
persuasive. Simultaneous reception and pro-
cessing of GPS and Loran-C transmissions in
aircraft, ship and land vehicle tests show
correlation within a few meters. Further,
Loran is shown to provide continuity when
GPS becomes unavailable.

On September 10, 2001, the U.S. Depart-
ment of Transportation’s Volpe National
Transportation Systems Center released the
report on the GPS Vulnerability Study that
warned of the terrorist threat to GPS avail-
ability and integrity. The following day we

witnessed well-planned multiple attacks on
United States territory executed with preci-
sion demonstrating the sophistication and
ruthlessness of the terrorist threat to cause
maximum loss of life and economic damage.
These two virtually simultaneous events
serve as a wake up call to avoid total or
over-dependence on GPS (or Galileo).

Look at it this way! The United States’
Satellite Global Positioning System has
become a world utility for electronic loca-
tion, navigation and the distribution of
precise time. The satellite transmissions are
employed on land, at sea and in the air by
millions of civilian users worldwide in a
diversity of ever increasing applications.
GPS is funded and operated by the U.S.
Department of Defense primarily to provide
a weapons delivery capability and to
enhance the effectiveness of U.S. operations
worldwide. GPS gives the U.S. military a sig-
nificant strategic advantage as demonstrated
in the Gulf war and in the recent rout of the
Taliban and the Al Qaeda in Afghanistan fol-
lowing the terrorist events of September 11,
2001. GPS is purported to be a “Dual Use”
technology to be used by civilians through-
out the world and by the U.S. military. This
concept becomes tarnished when it is
evident to enemies of the United States that
the availability and use of GPS is a primary
instrument for their defeat. Recognition of
this “weapon” will inevitably provoke enemy
action to reciprocate by employing GPS to
its own advantage and to use the system’s
known vulnerabilities to corrupt or deny the
service to civilian and military users alike.
Under these circumstances, total or over-
dependence on GPS carries with it a high
risk that should be considered unacceptable.
That risk will not be mitigated by the addi-
tion of the proposed Galileo constellation
for the same reasons. The characteristics of
GPS and Galileo are similar and subject to
the same interruptions.

To us in the Loran community the solu-
tion is obvious but political action and deci-
sions are hard to come by. With the impres-
sive results being achieved with the new
Loran we have to ask what is preventing the
system from becoming a complement to
GPS/WAAS in the United States and
Galileo/EGNOS in Europe to avoid over
dependence upon satellites? This is a ques-
tion that we, in the ILA, are working dili-
gently to have resolved.

John Beukers
President   ILA   �
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ILA-30 Annual Convention and
Technical Symposium was held
October  8 – 10, 2001 in St

Germain-en-Laye, a suburb of Paris,
France, and the location of the head-
quarters the International Association
of Lighthouse Authorities (IALA). We
sympathize with the Institute of Navi-
gation whose meeting in Salt Lake
City commenced on September 10th
and became a victim of the events of
September 11th. With ILA-30 follow-
ing soon afterwards it was uncertain
how many from the United States
would be able to travel. In fact, atten-
dance from the United States was
close to expectations but participation
by members of the European Com-
mission and other European govern-
ment agencies was less than had been

hoped for. It was generally felt that
they missed excellent presentations
from the U.S. Coast Guard and the
U.S. Federal Aviation Administration
on the status and development of
Loran-C in the U.S.

Although Dr. Carroll could not be
present in person, he provided a lively
presentation of the US DOT Volpe
Center GPS Vulnerability Study by tele-
phone from his home in Massachu-
setts, USA. His slides were presented as
he spoke and answered questions. ILA
is most indebted to Jim for getting up
at 4 a.m. EST to give his talk.

Presentations were of a high stan-
dard covering a wide range of Loran
topics. Notable were the comparative
test results of GPS and Loran-C using

new receiver and antenna technology
showing similar performance and
accuracy. Also of special interest was
the U.S. Coast Guard development of
a Loran-C high-speed data communi-
cations technique that is capable of
transmitting the full WAAS message.

The hotel, Pavilion Henry Quatre,
excelled in the provision of food and
beverages artistically and efficiently
served, and the friendly and helpful
hotel staff contributed to the success
of the Conference. 

Special thanks go to the Secretary
General of IALA, Torsten Kruuse, and
his staff (particularly Nioca Margue)
for the assistance provided the ILA in
setting up the Conference and
helping with language translation.  �

ILA Conference Proceedings  
Past, Present and Future

OVER THE PAST DECADE we have pro-
gressed from pasting up originals

of our presentations for printing to
creating electronic files of our mate-
rial. Today, almost without exception,
papers are prepared for presentation
using laptop computers and displayed
with an LCD projector. Slides are
rarely used and overhead projection is
becoming a way of the past.

Three years ago, the ILA decided
that it was time to use electronic
media for distribution of the Techni-
cal Symposium Proceedings. The
company that had printed our Pro-

ceedings for many years offered a
service to put the papers and other
material on a CD, so we contracted
with them for a CD of the 1999 Con-
vention and Technical Symposium
hosted by the Royal Institute of Navi-
gation in London. The benefits were
evident: less storage, preservation of
shelf space, indexed and easy access
to presentations, and lower shipping
costs. However, production costs
doubled from around $3000 for the
printed copy to $6000 for the prepara-
tion and distribution of the CD.

This year it was decided to create
a CD from the electronic files pro-
vided by those making presentations
and to make copies at the Operations

Center. The CD produced does not
include a sophisticated search engine
but the individual papers are readily
accessed by a mouse click on the
respective folder. A copy of Adobe’s
Acrobat Reader is included for
reading those papers in .pdf format.  

The cost saving is substantial and
with the cooperation of future
authors it is planned to continue with
this method of providing the material
presented at the Convention and
Technical Symposium. If you are
preparing a presentation for ILA31 to
be held in Washington DC in October,
please be prepared to provide an elec-
tronic file of your material before you
leave the convention.    �

Polhemus Prize awarded to
Sherman Lo

WILLIAM L. (BILL) POLHEMUS (1924-
1998), a long-time member of

ILA, was widely know for his many
contributions to the field of naviga-
tion and his efforts to advance Loran
technology. After a distinguished mili-
tary career as a navigator in Word
War II and Korea, Major Polhemus
went on to be a significant participant
in the development of Loran and

Loran applications. In recognition of
his years of service, the ILA Board of
Directors established the William L.
Polhemus Prize for the best student
paper presented each year at the ILA
Annual Convention. 

This year’s award was made to
Sherman Lo for his paper “Data Trans-
mission Using Loran-C.” Mr. Lo is a
graduate student at Stanford, complet-
ing work toward the Ph.D. degree
with Dr Per Enge. His topic is the
design and test of Loran-based broad-

cast channels for WAAS data. Among
other things he has created a simula-
tion of the Loran data channel (LDC)
or Loran GPS Integrity Channel
(LOGIC) that includes sky wave and
cross rate interference. He has also
tested the use of LDC for sending
WAAS data, evaluating the protection
levels and time to alarm. Mr. Lo plans
to remain at Stanford, working on the
LDC test bed and the integrity analy-
sis for Loran LNAV. �

ILA-30 Annual Convention Report
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Best Paper Award
“Propagation of Loran-C Signals in Irregular Terrain 

Modeling and Measurements“ written by:

Dr. David Last University of Wales, Bangor, UK 
Paul Williams University of Wales, Bangor, UK
Kenneth Dykstra U.S. Coast Guard Academy 

President’s Awards

 Mitchell Narins
As the individual responsible for the FAA’s multi-faceted

Loran-C program, Mitchell Narins has demonstrated an under-
standing of Loran’s potential and has advocated the testing and
evaluation of Loran-C’s ability to provide an alternative method for
safety-critical positioning, precision timing and navigation. 

His enthusiastic involvement and leadership have resulted in
significant developments that include new methods of Loran-C
data communications, H-Field antenna design and all-in-view
receiver data processing. His constructive support of the Interna-
tional Loran Association is acknowledged and respected, particu-
larly for his outstanding presentations made at national and inter-
national forums. 

 Commanding Officer and Technical Staff of the United States
Coast Guard Loran Support Unit 

LCDR Alan Arsenault, LCDR Jay Bower, LCDR Charles Schue
and CDR Gordon Weeks 

For technical excellence and their dedication to the task of upgrad-
ing the North American Loran-C Radio Navigation System infrastruc-
ture. They have significantly enhanced the performance of the Loran-C
System to benefit all modes of transportation by meeting stringent avi-
ation requirements, providing more precise time distribution, and
enhancing operations as an independent and complementary system to
GPS. 

 U.S.Department of Transportation 
Volpe National Transportation Systems Center 

Dr. Richard John, Director; Dr. Frank Tung, Deputy Director
Edward Spitzer, Director, Office of Traffic and Operations
Dr. James Carroll, Project Lead
John Kraemer and Karen Van Dyke

For their contributions to the VNTSC report: “Study and Report
on the Vulnerability Assessment of the Transportation Infrastruc-
ture Relying on the Global Positioning System.” Their insight and
in-depth analysis of the risks of sole-means dependence on GPS
and the related advantages of augmentation with dissimilar
systems contribute to greater public safety and national security,
and to the development and implementation of extended applica-
tions of Loran-C.

Outstanding Service Awards 

ILA Convention and Technical Symposium 2000

G. Linn Roth (General Chair)

Terje H. Jorgensen (Policy Co-Chair)

Langhorne Bond (Policy Co-Chair)

Christian Forst (Technical Co-Chair)

John Beukers (Technical Co-Chair)

Robert Lilley (Sponsor and Exhibitor Chair)

Erik Johannessen (Hospitality Chair)

Kathy Rounds (Convention Coordinator)

Ellen Lilley (Registration Coordinator)

ILA Medal of Merit

 Dr. Wolfgang Lechner

As owner and President of Telematica, Dr.
Lechner leads a team of engineers and partner
organizations undertaking significant projects
for the European Commission and the Euro-
pean Space Agency. Most significantly, he
directed the conceptual development of inte-
grated satellite and terrestrial systems in the
Loran/Eurofix/EGNOS test and evaluation
program (LOREG). Further, he has taken the
initiative on behalf of the German Institute of
Navigation to organize and lead international
conferences on this concept. 

For his dedicated and continued support
for the provision in Europe of Loran-C and
Eurofix services as the terrestrial component
of the future mix of systems for positioning,
navigation and distribution of precise timing,
the International Loran Association has
awarded Dr Lechner its most prestigious
award: the Medal of Merit. 

ILA-30 Annual Convention Report
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Resolution from the ILA-30
Paris convention:

Preamble: The 30th Annual Con-
vention and Technical Symposium of the
International Loran Association was con-
vened in Saint Germain-en-Laye, France,
on October 8th, 2001. Participants to the
Technical Symposium presented material
and held discussions on the “Provision
and Use of Loran-C and Chayka Services.”
The Convention followed within four
weeks of the release of the report covering
the GPS Vulnerability Study conducted by
the U.S. Volpe National Transportation
System Center and the terrorist attack on
the World Trade Center and the Pentagon.
The Convention also took place at a time
when the Loran-C infrastructure in the
United States is being rebuilt but under
consideration for termination in Canada
and Europe with uncertainty in other
parts of the world.

Recognizing that satellite technology is
being adopted worldwide as the preferred
technology for positioning, navigation and
the distribution of precise time;

Recognizing also that the future
Global Navigation Satellite System (GNSS)

may include but not be limited to the
United States Global Positioning System
(GPS), the Russian Global Navigation
Satellite System (GLONASS), and the pro-
posed European Galileo constellation;

Whereas the United States Global Posi-
tioning System (GPS) is the first fully oper-
ational embodiment of this technology to
provide an accurate three dimension posi-
tioning and precise time service;

Noting the release on September 10,
2001 of the report covering the GPS Vul-
nerability Study conducted by the United
States Volpe National Transportation
Systems Center (VNTSC);

Considering that the VNTSC Study
Report identifies specific GPS vulnerabili-
ties including the acts of terrorists
intended to disrupt the GPS service;

Considering also the conclusions of
the VNTSC Report recommending the
identification of appropriate GPS back up
systems and encouraging the development
of low cost systems as back ups to GPS;

Accepting that Loran-C and Chayka
services constitute a comprehensive alter-
native and back up to GPS and its aug-
mentations by providing positioning infor-
mation, a source of precise time and a

data communications channel for the dis-
semination of GPS and GLONASS correc-
tion and integrity information;

Resolved that providers of Loran-C
and Chayka services throughout the
world should be encouraged to:

� continue to provide Loran-C/Chayka
services and establish these services on a
permanent basis as a complement to satel-
lite technology;

� reassess the termination policy of
these services if termination is contem-
plated;

� invite nations contiguous to areas
now covered by Loran-C or Chayka to
implement extensions to the current
service;

� provide information and assistance to
nations whose territories are not covered
by these services but have determined
that an alternative to GPS is required;

� coordinate international develop-
ment and implementation of the Loran-C
data communications channel for GNSS
augmentation;

� transmit this resolution to all Loran-
C or Chayka service providers throughout
the world.   �

U.S. DGPS Expansion may
share Loran-C infrastructure

CO-LOCATED Loran-C and DGPS
transmitters could potentially

share transmit antennas, according to
ILA Board member Charles "Chuck"
Schue. 

Chuck reports to Loran Lines on a
paper that he co-authored which was
presented at the National Technical
Meeting of the Institute of Navigation
in January 2002. The paper, “Co-
Locating DGPS and Loran Transmit-
ters,” provides a possible solution to
some of the problems of nationwide
DGPS expansion. The authors discuss

the merits of modifying existing
LORAN-C transmitting towers to
broadcast DGPS signals. One method
might be to simply share sections of
the tower structure, thereby configur-
ing a dual-purpose antenna.

The United States Department of
Transportation (DOT) is coordinating
the implementation of a network of
NDGPS broadcast sites across the
continental United States, Alaska,
Hawaii, and Puerto Rico. When com-
pleted, this system will consist of over
126 sites and provide a standardized
signal for DGPS service throughout
the United States. The entire process
can stretch out to three years for

some sites, with an additional one to
two years for Alaskan sites. The costs
associated with building a new site
are about three times that of convert-
ing an existing facility.

The benefits — co-location:

• saves money

• greatly reduces the timeline
involved to get a new DGPS
signal on air

• leverages installed Loran-C assets
(back-up power, existing build-
ings, voice and data communica-
tions, and a tower in place) �
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UK to Examine Vulnerability
of GPS 

RESPONDING to a letter from ILA
President John Beukers and ILA

Vice President David Last, the Parlia-
mentary Under Secretary of State for
Science, Lord Sainsbury, noted that
the Radio Communications Agency
of the Department of Trade and
Industry has commissioned a study
to determine how industry uses GPS-
based position finding and precise

time, and to study the vulnerability
of GPS to radio interference. 

The Beukers/Last letter had
emphasized the increasing concern
in the U.S. about over-reliance on a
single system, and cited recent
actions by the US Secretary of Trans-
portation directing all agencies
responsible for the US transportation
infrastructure to identify alternate
systems and procedures to GPS.
Further it was pointed out that while
Loran-C facilities throughout the

United States have been significantly
upgraded over the last five years, in
Europe the Loran-C systems are in
jeopardy of being terminated.

Since the support and continua-
tion of Loran-C services is one part
of the General Lighthouse Authori-
ties (GLA) responsibilities in provid-
ing marine aids to navigation, the
Secretary indicated that he was for-
warding the letter to the GLA for
their consideration and reply with
comments.   �



Loran-C/EUROFIX symposium set for Munich 
11–12 June 2002 

THE 3RD INTERNATIONAL SYMPOSIUM on the integration of Loran-
C/ EUROFIX and EGNOSS/Galileo will be organized by the

German Institute of Navigation (DGON) on 11–12 June 2002 in
Bonn, Germany. 

The use of GNSS (Global Navigation Satellite System) as the
sole means of navigation for safety critical applications, which
was anticipated in the early years of GPS, has become more and
more an unrealistic option. Users, service providers and equip-
ment manufacturers are increasingly concerned with the integra-
tion of space-based systems with terrestrial systems and sensors.

Loran-C is considered to be an especially promising candidate
for the integration of GNSS and augmentation systems such as
EGNOS and WAAS. The proposed civil European SatNav system
Galileo will not satisfy all user requirements in terms of signal
availability and must be combined/integrated with complemen-
tary systems.  

Symposium topics will include: 

•  Status of Loran-C/EUROFIX in Europe
•  Loran-C EUROFIX Test and Validation Program.
•  User needs and applications
•  Integration with CHAYKA, EGNOS and Galileo
•  Receiver and antenna designs
•  Data transmission capabilities 
•  Costs and benefits

Manufacturers and developers of equipment relating to the
symposium are invited to display hardware, components and
software. 

Further information and registration information can be
obtained from:  

German Institute of Navigation 
attn: Symposium Coordinator  “LORAN-C 2002”
Adenauerallee 118
D-53113   Bonn,  Germany 

Phone +49-228-20197.0     FAX     +49-228-20197.19
e-mail:  schultze-thesing.dgon.bonn@t-online.de �

Indoor Localisation and Position
Finding Symposium announced for
July 2002

THE SECOND International Symposium on
Indoor Localisation and Position

Finding (InLoc 2002) will be held in Bonn,
Germany, July 2-3, 2002 organized by the
German Institute of Navigation (DGON). 

Symposium objectives will include
current and emerging technologies in the
field of indoor navigation such as cellular
based positioning, pseudolites and Loran-
C/Eurofix.

Sessions are planned to include state-of-
the-art applications and prospects for
future development and markets. Further
information can be obtained at the DGON
website: www.dgon.de/content/inloc.htm

or by e-mail to:
Dunstheimer.dgon.bonn@t-online.de �

GNSS 2003 to feature Loran-C 

THE SEVENTH GNSS conference will be
held under the auspices of the Euro-

pean Group of the Institute of Navigation
(EUGIN) and hosted by the Austrian Insti-
tute of Navigation (OVN) at the Conven-
tion Center at Graz, Austria from 22 to 25
April 2003. With the increasing signifi-
cance of backup systems for satellites for
navigation and data transmission, those
planning the conference intend that terres-
trial based augmentations systems such as
Loran-C and data communications like
Eurofix be a major topic of discussion. For
further information, contact the Confer-
ence Manager Mr. Gunther Berger  
(e-mail: office@gnss2003.com).   �
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THE FOLLOWING web sites provide a comprehensive list of international meetings and conferences devoted to
radio navigation and allied subjects. They contain listings for this and future years and are regularly updated. 

http://www.navcen.uscg.gov/orgs/meetings/2002meetings.htm

http://www.gpsworld.com/gpsworld   (click on Calendar)

http://www.rin.org.uk  (A new upgraded website by the Royal Institute of Navigation — click on Events/World Events)

http://www.rtcm.org/calendar.html

http://www.atca.org/event.htm �

Upcoming Meetings
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Continuing Congressional
Support for Loran-C 

AS NOTED IN this and previous
issues of Loran Lines, Congress

supports the continuation and
renewal of Loran facilities nationwide,
to provide backup to GPS and other
navigation aids. 

An important element in the
increasingly effective performance of
Loran is the development of sophisti-
cal digital signal processing receivers
whose capabilities to acquire and
track multiple Loran signals far
surpass the receivers used in the past. 

The extended development and
availability of such high-tech
receivers and antennas is clearly
dependent on the assurance that
Loran services will continue. Despite
Congressional action DOT has still
not made any long-range commit-
ment. 

The letter to Secretary Mineta
shown at right urging the Secretary
to announce Department support is
signed by conservative Republicans
and liberal Democrats and exempli-
fies the bipartisan nature of national
support for Loran. 

The ILA asks all members to
contact his/her Senators and Repre-
sentative to reinforce this need for a
clear policy statement at the top
administrative level endorsing the
continuation of Loran. �



NELS — Securing a
Permanent European Loran-C
Service

SINCE ACQUIRING the European
Loran-C assets from the United
States Government in 1994, the

states comprising the Northwest
Europe Loran-C System (NELS) con-
sortium have succeeded in bringing
the Loran-C service into full opera-
tion. This activity has required sub-
stantial investment to upgrade exist-
ing facilities and install new
equipment. Within the last two years,
Eurofix data communication capabil-
ity has been added to four of the
eight transmitters, providing exten-
sive coverage for satellite navigation
corrections and integrity. In addition,
the service provides a source of
precise time over much of Europe and
Scandinavia extending into the
Mediterranean and east to Russia.

NELS is an inter-governmental
treaty organization administered by a
Coordinating Administrative Office
(CAO) located in Oslo, Norway. The
treaty was signed in 1994 by six
states, Denmark, France, Germany,
Ireland, Norway and The Netherlands.
It comes up for renewal in 2004.
NELS was formed to provide Loran-C
service specifically for the benefit of
the marine community.

During the implementation phase,
forces opposed to the establishment
of a Loran-C station in Ireland suc-
cessfully halted construction of the
facility on environmental and per-
sonal injury grounds. Further, as time
passed, the marine community
elected to purchase and operate GPS
equipment in preference to Loran-C,
spurred on by the announcement in
the US Federal Radionavigation Plan
that Loran-C in the United States
would be terminated in the year
2000.

Noting the preference of marine
users and determining that there
were few marine users of the NELS
service, the Steering Committee at its
May 2000 meeting issued a statement
relating to the renewal of the NELS
treaty. It was the consensus of the
committee that the treaty would not
be renewed unless there was a sub-
stantial increase in marine usage,
since the original objective of the

service was for the marine commu-
nity.

The Chairman and German repre-
sentative of the Steering Committee,
Dr. Ulrich Klinge, identified a signifi-
cant interest by the land transporta-
tion community in Europe for Loran-
C service and proposed that following
the disbandment of the NELS organi-
zation an alternative entity be set up
as a Public Private Partnership (PPP).
This became a controversial issue
because of the difficulty of identifying
the means to provide a revenue
stream that would interest potential
investors. The NELS Steering Commit-
tee met again in November 2001 in
Ireland. The agenda called for the
election of a Chairman and Vice
Chairman for the period January 1,
2001 to December 31, 2004. Mrs.
Selvig (Norway) and Mr. Manchard
(France) respectively were elected. It
was recognized at this meeting that
Loran-C had a broader role to play in
Europe to complement satellite
systems but this lay beyond the
mandate of the NELS treaty.

In December 2001, Terje Jør-
gensen, head of the NELS CAO, relin-
quished his post, heralding an end to
the autonomous nature of the NELS
organization. Since its inception, NELS
has operated under the umbrella of
the Norwegian Defence and Data
Communications Administration
(NODECA) and was supervised by
Andreas Stanseth at NODECA, who
recently retired. In an administrative
move, NODECA — now Norwegian
Logistics and Defence /Communica-
tions and Information Services
(NLDO/CIS) — withdrew the position
previously held by Terje Jørgensen
and transferred the responsibility of
the NELS CAO to Mr. Ivan Grøtli in
NLDO/CIS. Gunn Marit Hernes of the
NELS CAO will make a presentation
on the future of NELS and Loran-C in
Europe at GNSS2002 in Copenhagen,
Denmark 27-30 May, 2002, (Session
C2: Safety and Risk). 

While this shuffling of people and
organizations was going on, the reper-
cussions from the coincidental publi-
cation of the Volpe GPS Vulnerability
Study and the awful terrorist attack of
September 11 raised the issue of sole
or over-dependence on GPS to a
higher plane of visibility. The United
States did not turn off Loran-C in the
year 2000; on the contrary the gov-
ernment has provided a continuous

yearly flow of substantial funding to
re-capitalize and upgrade the entire
U.S. Loran-C infrastructure.  

In Europe a number of well-
focused programs are running to
determine the extent to which Loran-
C can support satellite positioning
technology and its augmentations.
Significantly, new Loran-C receiver
and antenna technology is demon-
strating just how complementary and
supportive the Loran-C service is to
GPS and its augmentations (and
potentially Galileo).

The right way forward from a
financial, technical and operational
standpoint is straightforward.
However, it is not clear how to navi-
gate the political, administrative and
bureaucratic minefield to reach the
desired goal of securing a permanent
European Loran-C service.

There is a strong parallel here with
the difficulties that were faced with
Galileo financing and raises the ques-
tion as to whether the PPP financial
model is appropriate for radio posi-
tioning services that are global or
regional involving more than one
state.

Further information relating to
NELS activities can be found on the
NELS web site http://www.nels.org.   �

Terje Jørgensen: Passing the
Baton 

DESCRIBING it as a career transition,
Terje Jørgensen relinquished his

position as head of the Northwest
Europe Loran-C System (NELS) in
December 2001.

He will be remembered not only
for his outstanding contribution in
running NELS operations but also for
his dedication to furthering the use
of Loran in Europe. In recognition of
his significant contribution to Loran,
the International Loran Association
(ILA) awarded him the ILA Medal of
Merit at the1999 Annual Convention.
His colleagues wish Terje all the best.
He will be missed and we trust that
he will keep in touch with his many
friends in the Loran community.   �
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LORAN Technology for the 21st Century

New Linear Averaging Digital (LAD) – Loran-C Timing and Navigation Receivers

Linear Averaging Digital (LAD) LORAN LRS IIID
• Incorporates digital signaling processing (DSP) tech-

nology in a monitoring/control receiver.
• Provides complete PC interface/control to support

remote operations and diagnostics.
• Accepts Cs clock input.  
• Provides Time of Arrival and Time Difference data.
• Includes local phase code interval (LPCI) resolution.
• Used by USCG to monitor/control US Loran-C

systems. 

Cs Sync Timing Applications
• Offers true Stratum 1 timing performance indef-

initely, including UTC generation, and operates
in deep urban canyons or areas where line of
sight blockage prevents GPS penetration.

• Requires minimum installation, so cellular base
stations can be located where they are  needed.

• Offers indefinite system redundancy and relia-
bility wherever GPS blockage, interference or
jamming might occur.  

• Minimizes installation profile with short E-field
and small H-field antenna options.

SatMate Navigation Applications
• An ideal complement to GPS in all marine, avi-

ation and terrestrial applications eliminating the
vulnerabilities of a sole-means system.  

• Can be integrated with a GPS receiver and con-
trolled by a single user interface, making opera-
tion cost effective and transparent to the user.

• Built-in Eurofix capability means DGPS correc-
tions can be continuously supplied, whatever
and wherever the need.

Locus, Inc.
5540 Research Park Drive Phone: 608/270-0500
Fitchburg Center Fax: 608/270-5257
Madison, WI  53711 Website: www.locusinc.com



Affinity City
What is Affinity City?
A web-based collaboration space allowing
groups of individuals to share data, products,
processes, services, and other resources in a
controlled and secure way.

Who uses Affinity City?
Teams, groups, organizations, institutions,
enterprises — any formal or informal affiliation
of individuals working toward a common goal.

How is it used?
An unlimited set of customizable functions to
create an open-ended variety of web-accessi-
ble collaboration capabilities.

What’s Unique about Affinity
City?
Not just file sharing, but a web-database sup-
porting three enterprise collaboration levels:
User-User, User-Tool, and Tool-Tool via Si3.

For Additional Information contact:
www.affinitycity.com (877) 692-8449 (Voice)
130 Robin Hill Road, Suite 200 (877) 692-2334 (Fax)
Goleta CA 93117


