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President's Message 
by Dale Johnson 

For more than two years all of the marine and aviation user 
groups have urged the Department of Transportation (DOT) and 
the Federal Aviation Administration (FAA) to keep the Loran 

stem in place for at least the next 10 to 15 years. Last, year the 
Congress directed the FAA to expedite development of the 
n automatic blink system to improve performance for the 

user. That directive was ignored, and the equipment has never 
been placed into service. 

Recently the Loran user community was granted a meeting 
with the Assistant Secretary for Transportation Policy, Mr. 
Frank Kruesi, to discuss the Loran termination issue. The 
meeting was attended by representatives from the Aircraft 
Owners and Pilots Association, Boat/US, the National 
Association Of Aviation Officials, the FAA, the U.S. Coast 
Guard, and several technical advisors, including one university. 
After listening to all the valid arguments in favor of keeping 
Loran in service, the DOT response was that they can't be seen 
to deviate from the policy. It is now clear that this is a purely 
political issue with no interest in technical merit or meeting user 
requirements. The meeting with Mr. Kruesi reported on page 7 
was disappointing to say the least. However, his attitude has 
ignited a fire among some congressmen who are now working to 
ensure that the needs of aviation and marine users will be met. 

It is important to note that Congress and the international 
community are headed in the opposite direction from DOT, by 
improving the Loran system in recognition that the satellite 
navigation system will not be mature for many years. Even when 
satellite navigation becomes mature, no aid to navigation should 
be relied upon in isolation and there must always be cross- 
checks between systems. Recently the House Transportation 
Appropriations Committee approved the FY 1997 DOT Appro- 
priations Bill which includes finding to upgrade the Loran 
system and complete the work on the automatic blink system. 
See the aritcle on page 11 for further information on this bill. 

Keeping the Loran system in operation is the best way to 
satisfy ongoing transportation safety goals. It will also assure 
that users can take full advantage of the compatibility of Loran 
and the Global Positioning System (GPS). 

All of the aviation and marine user groups strongly support 
keeping Loran-C in operation well into the next century. These 
user groups include the Aircraft Owners and Pilots Association 
(AOPA), National Business Aircraft Association (NBAA), 
Experimental Aircraft Association (EAA), BOAT US, the 
National Association State Aviation Officials (NASAO), the 
International Association of Lighthouse Authorities (IALA), the 
International Navigation Association (INA), the Northwest 
Europe Loran System (NELS) organization, and the Far East 
Radionavigation System (FERNS) organization. 

The Federal Radionavigation Plan (FRP), which is prepared 
every two years by the Department of Transportation, has 
consistently published a plan for Loran to remain part of the 
radionavigation mix through 2015, until publication of the 1994 
version, which calls for termination of Loran in the year 2000. 
This abrupt change in policy raises serious safety and efficiency 
issues since Loran is technically the best partner to provide an 
integrity enhancement for GPS. Further, DOT and DOD assured 
the user community that there would be a 10 to 15 year transi- 
tion period prior to the phase-out of any navigation system. 

Loran is the least expensive, and most cost-effective, area 
navigation system available. Latest Loran technology develop- 
ments promise improved accuracy and coverage, with the ability 
to receive stations from up to 5000 miles away, and track as 
many as 40 stations simultaneously. This new receiver technol- 
ogy has proven the ability to offer an important component to 
worldwide navigation. 

The Association will hold its 25th annual Convention and 
Technical Symposium in San Diego this year, November 3-7. I 
hope you will plan to join us. See you there. 
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Loran Lines 
Formerly the Goose Gazette 

Loran Lines is an official publication of 
the International Loran Association (LA). 
This newsletter is published quarterly, with 
cutoff dates of 1 February for the Winter 
issue, 1 May for the Spring issue, 1 August 
for the Summer issue and 1 November for 
the Fall issue. 
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(614) 797-208 1 voice and FAX 
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President Johnson may be reached at: 
(514) 386- 1747 FAX -2124 
cobra7 15@aol.com 
1285 Centennial Court, SE 
Salem, OR 97302 
(503) 363-5330 FAX: -2306 

The ILA encourages readers to submit 
material for publication. Send information 
to the Editor: 

Capt. Bill Brogdon 
553 Neptune Drive 
Cape Carteret, NC 28584 
(919) 393-7917: voice/FAX 
73300.615@compuserve.com 

Printer: 
Messenger Publication Service 
Athens, Ohio 45701 

ILA Decals 

The Operations Center has Interna- 
tional Loran Association decals available. 
There are two versions, one with stickum 
on the back, as for a filing cabinet, and 
the other with stickum on the front, as for 
the inside of a window. The decals are 
$1 .OO each. You can pay for all ILA items 
by Visa or Mastercard. 

Rumor Control Center 

In May, NOAA proposed removing 
the 9960-2 lattice from the charts in the 
Chesapeake Bay, which would leave 
9960-X and 9960-Y TD lines for 
navigation. Due to an unfortunate 
misprint in the Coast Guard Local Notice 
to Mariners, it appeared that NOAA was 
contemplating removing ALL loran TD 
lines from Chesapeake Bay and Northeast 
U.S. charts. This wasn't the case, but 
started a rumor that continues to grow. 

NOAA's correction to the notice has 
wallowed in bureacracy while navigators 
have complained and misunderstood the 
proposed action. Jeff Stuart at NOAA's 
National Ocean Survey (30 1 7 13-2729) 
has fielded many calls and has supplied 
the above clarification. No, NOAA does 
not plan to remove all Loran-C TD lines, 
they merely want to remove some of the 
ones that have marginal usefulness. 

Copyright Information 

Loran Lines is published as a service 
for ILA members and the loran commu- 
nity in general. The ILA does not copy- 
right Loran Lines, and readers are free to 
copy and re-use the material, except for 
advertisements and previously published 
articles. Please credit Loran Lines, the 
ILA newsletter. 

We'd like to know when you use 
Loran Lines articles or quote them in 
other publications; it helps us to serve 
your needs. When you quote or copy, 
please send a clipping to the ILA Secre- 
tary at the Operations Ollice or to the 
Editor. Thank you. -ED 

ILA Charter 

"The International Loran Association 
is formed to provide an organization for 
individuals who have a common interest 
in Loran and who wish to foster and 
preserve the art of Loran, to promote the 
exchange of ideas and information in the 
field of Loran, to recognize the advances 
and contributions to Loran, to document 
the history of Loran, and to commemoratc 
fittingly the memory of fellow members. 

"The Association was originally named 
aJer the majestic bird that navigates 
thousands ofmiles with unerring accu- 
racy. Its membership represents many 
interests including those of planners, 
promoters, designers and users of loran 
equipment throughout the world." 

Membership 
Any individual or organization with an 
interest in loran is eligible for member- 
ship. There are several classes of mem- 
bership: 
Individual 

Annual membership is $25.00, with an 
initiation fee of $5.00 for the first year. 
Life membership is $250.00. 

Members in countries other than the U. 
S., Canada and Mexico are assessed an 
additional $10.00 per year to defray 
international mailing costs. 
Organizational 

Corporate Class 1 and 2 memberships 
provide options for organizations that 
wish to be involved directly in ILA 
activities. Class 1 permits nomination of 
ten regular members from the corporate 
member; Class 2 permits five. Dues for 
Class 1 are $400.00, or $500.00 for 
overseas corporations. For Class 2, dues 
are $200.00 and $250.00. 

Associate membership is provided for 
organizations which desire only to receive 
L A  publications. Associate membership 
is $120.00 per year, with a $5.00 
initiation fee. Associate membership does 
not carry the privilege of voting or 
holding L A  office. 
Payment for all ILA matters may be by 

check, Visa, or Mastercard. 



FAA Comes Under Attack 

The JVashington Post launched a 
sharp attack on the FAA following the 
agency's action in grounding all ValuJet 
aircraft, a month after DOT Secretary 
Frederico Pena, FAA Administrator 
David Hinson, and Associate Adminis- 
trator Anthony Broderick had reassured 
the public that Valdet was a safe airline. 
Other news sources have taken the 
position that if ValuJet were so bad as to 
require grounding, FAA should have 
known about the situation through 
previous reports of irregularities. 

News magazines also note that the 
most likely source of the on-board fire 
was in oxygen canisters, approved as 
cargo on passenger aircraft by the FAA, 
rather than in aircraft maintenance 
deficiencies. Some wonder that an 
agency can shut a business down 
summarily when the agency itself is 
deeply involved in certification errors or 
omissions. 

The Wall Street Journal has criticized 
the FAA for its management of the air 
trafiic control system, plagued by 
inefficiencies, elderly computers, and 
bottlenecks. WSJ points out that 
privitization offers a way to improve the 
cost-effectiveness of the air traffic control 
system, as has been done in other 
countries. Last year's proposal for a 
government corporation ran into a buzz- 
saw of opposition from general aviation, 
which would have been hit with expen- 
sive pay-as-you-go fees for weather 

briefings, filing flight plans, and so on. 
The lapsed passenger fees are causing big 
budget problems for FAA, but have yet to 
be replaced by a source of funding. Now 
the airlines have geared up to encourage or 
resist reinstating the fees--large vs. small 
carriers. 

The same FAA has stonewalled 
general aviation fliers for years, pilots who 
know that they need two independent 
means of position fixing for flight safety. 
The FAA has spouted the line that a single 
satellite based system will meet all 
requirements, in spite of a growing body of 
research that it will not--not even with 1/2 
billion dollars or so worth of 
improvements. You can't overcome the 
time-tested need for dissimilar, parallel 
systems with mere argument. 

Secretary Pena came to office with a 
great slogan: "Listen to the customer." 
This is essential if an agency is to serve 
the people who depend upon it. 
Unfortunately the "customers" in general 
aviation have been frustrated in their 
attempts to tell FAA of their requirements 
for safe flight. They have been met not 
with understanding but with "that's the 
way it's going to be" statements. There is a 
vast knowledge base among tens of 
thousands of pilots if the FAA can tap it in 
a cooperative manner, 

When under attack, you can either 
circle the wagons and attempt to defeat the 
opponents, or seek cooperation leading to 
mutual benefit. Which will it be, FAA? 

If Loran Goes Early, Safety Takes a Nosedive 

Every navigator, every authority 
in the world, knows that reliance 
on a single aid to navigation 
system is folly--except for the U.S. 
Department of Transportation. 

The Department of Defense 
cautions against using GPS alone; 
Bowditch, Dutton, IALA, ICAO, 

the U. S. Merchant Marine Academy, 
the Coast Guard's own investigators, 
AOPA, the National Boating 
Federation, the U. S. Power 
Squadron, and many others 
recognize that safe navigation 
requires two independent aids to 

navigation--for safety. 

Where's the Runway? 

The shift from local to wide-area 
aircraft aids to navigation places a 
premium on precise position determina- 
tiownot just of the aircraft, but of the 
runway ends. As we have been stating for 
years, it makes no difference if the 
navigation system gives excellent 
accuracy if the reported runway position 
contains unknown errors. It's the old 
buggaboo bias, so seldom seen in any 
reports of satellite based accuracy. 

The FAA has hired the National 
Geodetic Survey to reswey some 2500 
larger airports, and the results have been 
startling. The Wall Street Journal reports 
that runway 13 at La Salle County 
Airport in Cotulla, Texas is 620 feet 
southwest of its listed position. A runway 
in Mid Valley Airport in Weslaco, Texas, 
is 186 feet away from the previous 
position. 

Overseas, it is far worse. The Pago 
Pago International Airport is 1850 feet 
from its mapped position, and Asuncion 
Island in the Marianas is off by 1.5 
miles. The program will cost $25 million 
and should be complete in five years. 

Although GPS can give very high 
accuracy in the surveying mode, that 
accuracy is with respect to the WGS-84 
datum. Maps and charts were drawn to 
thousands of local or regional coordinate 
systems. Transforming those coordinate 
systems to WGS-84 or vice versa often 
depends on data which has yet to be 
verified, or yet to be taken with the 
required accuracy. Even when this is 
complete, it will not correct positioning 
errors in the local surveys. These two 
sources of error with respect to WGS 84 
are crucial to safe navigation, yet we are 
just starting to measure them. 

During the Gulf war, military forces 
faced the exact same problem. While the 
limited number of GPS receivers that 
were available gave excellent accuracy, 
the agreement with local maps was poor. 
Did anyone really expect maps made 
from camels with magnetic compasses 
and astronomical observations to have 
much accuracy? Having an accurate 
navigation system is only half the story. 
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FAA Believes GPS Needs No Backup; AOPA Disagrees 

"FAA, despite pleas from many 
organizations, states in its just-published 
National Airspace System Architecture 
that it sees no need to retain any ground- 
based navaids once it has moved to the 
satellite-based Global Positioning System. 
Many in the industry disagree. Aircraft 
Owners and Pilots Association President 
Phil Boyer called on Congress this week 
to support continued funding of Loran 
through at least 2010, with the money to 
be shared by DOT agencies, starting in 
fiscal 1997. Another source told The 
DAILY that there must be "practical 
experience" and "solid empirical data" 
to support using GPS alone "before we 
throw all our eggs into the satellite 
basket." The source, an expert on GPS, 
said, "We need to be a little more 
responsible in our claims of being able to 
decommission anything without taking a 
hard look at the consequences." The FAA 
document notes that the conclusion is 
preliminary and assumes the existence of 
a surveillance capability independent of 
GPS. "Accordingly, our analysis will 
consider the future use of GPS to support 
ADS-B [automatic dependent 
surveillance]," the study says. FAA 
plans to decommission early ground- 
based navigation systems, including 
Loran C, which is used by thousands of 
general aviation pilots and other interests 
outside the aviation industry. 

"FAA, while pushing the use of GPS- 
based precision approaches at more and 
more runways covered by ground-based 
systems, avoided raising one critical issue 
-- the need for approach lighting and 
runway visual range systems, according to 
ATC Market Report, a DAILY affiliate 
publication. The architecture study 
addresses the issue by recommending that 
the agency avoid paying for the additional 
systems by shifting the responsibility to 
local airports or airport authorities, where 
possible. The study recommends that: 

-- FAA create new GPS approaches 
with ceiling and visibility minimums that 
avoid the need for approach lighting 
systems in the range of 400 feet and one 
mile visibility to 200 feet and 314 mile 
visibility. 

-- Airport operators assume 
responsibility for installing and 
maintaining approach lighting where 
lower minimums aTe requested by users. 

-- FAA continue to maintain 
approach lighting systems where ILSs 
exist throughout the transition to GPS. 

-- FAA negotiate maintenance 
agreements with the airport for GPS 
approach lighting systems on other 
runways where the agency is maintaining 
Category 2 or 3 systems. 

-- FAA shift responsibility to the local 
airport authority for all 

-- FAA negotiate maintenance 
agreements with h e  airport for GPS 
approach lighting systems on other 
runways where the agency is maintaining 
Category 2 or 3 systems. 

-- FAA shift responsibility to the local 
airport authority for all lighting. The 
agency will not install or maintain 
approach lighting systems in a full GPS 
environment. The taiget year for the 
change is 2010. As a result, the study 
recommends that GPS approach 
minimums be raised for runways not 
equipped with U S  to avoid the cost of 
installing and maintaining approach light 
systems. FAA also said decisions are 
required on who is responsible for 
installing and maintaining local area 
augmentation systems. The latter calls 
for immediate resolution for budget 
reasons, FAA said. 

"The NAS Architecture also notes 
FAA is responsible for preparing a draft 
Free Flight Action Plan before the first 
meeting of the new FAA/Industry 
Steering Committee on Free Flight, 
scheduled March 6. The committee is 
expected to identify industry activities 
required to make the transition to free 
flight. FAA said it expects the committee 
to meet twice before final plan approval, 
which was scheduled for early April." 

Copies of The NAS Architecture 
"work in progress" on CD-ROM can be 
obtained from Amtech, 1 101 15th Street 
N.W., Suite 900, Attn: IADB Product 
Lead, Washington, D.C. 20005, fax 202- 
452-0699. 

Aviation Daily 3/1/1996 Article:49941 

OBSOLETE THINKING 

Loran-C has been around so long that 
there is a problem in discussing it with 
many govenunent officials who think that 
they know Loran-C. Their experience is 
kom a time before we had modern 
receivers. We think about Loran-C in 
ierms of the last ten years or so: automatic 
tracking, displays of position, distance 
md direction to the next waypoint, airport 
databases, and so on. They think in terms 
that seem ancient: onechain, two-rate 
receivers without navigation capability, 
manual plotting, and ASF tables. 

On the other hand, when these 
~fficials think about GPS, they think not 
in terms of today's capabilities and 
limitations, but in terms of what might be 
possible, ten years in the future and with 
gobs of money. Our money. It's as short 
sighted as it is illogical. 

In the continental United States, 
Loran-C gives every capability that GPS 
does, except for altitude. That once-touted 
capability is nearly useless due to SA, 
which gives +I- 154 meter errors. 

- - -  - - -  

National Boating Federation 
Will Fight for Loran to Stay 

Until Year 2010 

"A strong cry is being raised among 
recreational boaters and others to keep 
Loran-C alive and well, and the National 
Boating Federation is among them. 

"The Group's executive committee at 
its annual meeting in late April ... voted to 
request that termination of the system be 
postponed until 20 10 after discussion 
from delegates of the all-volunteer NBF, 
which represents about two million 
boaters, ... citing safety concerns. 

' 'At its annual meeting.. .NBF del- 
egates were told by the Commandant of 
the U.S. Coast Guard, Adm. Robert E. 
Kramek, that about half of the users want 
Loran-C kept in place. Hotvever, he said, 
although Loran-C is useful and popular 
among boaters with lots of units in place, 
operation of the system has a cost of $35 
million a year. In contrast, GPS costs 
about $3 million a year." (! ! ! ed)  

-The LOOKOUT, MayIJune 1996 
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Silver Anniversary Convention andTechnica1 Symposium 
of the 

International Loran Association 
at the 

Catamaran Resort Hotel San Diego, California November 3-7, 1996 

Why this is a Conference that cannot be missed. 
A Background Essay 

The Wild Goose Association (WGA) 
was organized at a meeting held at the 
United States Coast Guard Officer's Club 
on Governors Island, New York on May 
16th, 1972. Its formation resulted from an 
initiative by Lloyd Higginbotham of the 
Air Force Loran Program Office to give 
the Loran community a focal point to 
recognize the work of individuals in the 
field of Loran. Following the formalities 
of setting up the Association, the first 
Technical Symposium was held in 
Boston, MA during October of the same 
year. Now, 25 years later and with a 
name change to reflect the worldwide use 
of Loran-C, the International Loran 
Association is celebrating its Silver 
Anniversary. 

Shortly after its inception, and wholly 
unanticipated, the members of the WGA 
were to find out thqt their Association was 
not just an organization for socializing 
and back-slapping but had serious work to 
do. Loran-C was put forward as a 
candidate along with Decca, Omega and 
other systems to satisfy the United States 
Coast Guard's requirements for 
navigation in the Coastal Confluence 
Zone (CCZ). Bringing a system used 
solely by the Department of Defense into 
civil use and in competition with other 

mmense challenge. The 
debate raged for more than a year and 
resulted in 383 pages of Congressional 
testimony, much of which was contributed 
by WGA members, and is now entombed 
in the Coast Guard Authorization Bill for 
fiscal year 1975. The result, as we well 
know, was a signature by the Secretary of 
Transportation in 1974 declaring that 
Loran-C was the system of choice and 

would be installed to serve the maritime 
community throughout the United States 
ccz. 

Thinking that their task in 
Washington was done, the Association 
members turned their energies to 
endorsing the Secretary's decision by 
helping to generate a Loran-C industry 
and providing support and encouragement 
to the Coast Guard. But no sooner had the 
ink dried on the Secretary's signature 
than the General Accounting Office 
(GAO) in reports to Congress was calling 
for the termination of all Loran-C 
development and for phasing out the 
system, replacing it with the Global 
Positioning System (GPS). Had Congress 
taken the GAO's advice then there would 
have been no Loran-C at a time when 
there was no GPS either, since GPS was 
not declared operational for another 10 
years! 

For 25 years the Association has 
enjoyed a cooperative and mutually 
beneficial relationship with the Depart- 
ment of Transportation, in particular the 
many individuals who have seen loran 
service in the Coast Guard and more 
recently in the Federal Aviation Adrninis- 
tration. But once again members of the 
Association find themselves in 
Washington assisting in resolving 
national radionavigation policy issues that 
affect public safety, national security, and 
the public's interest. 

Today satellite technology, in the form 
of GPS and GLONASS, is an operational 
reality to be joined with GNSS in.the 
fiture. Not only does the Association 
recognize this but is totally supportive of, 
and endorses, the use of satellites for 

positioning and time dissemination as 
defined in its formally adopted 
Radionavigation Policy document. In this 
respect the Association's views are 
consistent with those of the current 
Administration and the Department of 
Transportation. It is with the next step, 
namely to rely upon GPS alone for all 
positioning and timing requirements and 
calling for the phase-out of all terrestrial 
systems of the nation, that the Association 
and users have d=culty. They are 
opposed to the ideology, take issue with 
the proposed termination dates, and are 
concerned with the lack of rigorous 
transition planning. 

Matters are strikingly different 
internationally. Loran-C is being 
incorporated as a complementary system 
to satellite systems and is destined to 
become one component of the system mix 
well into the next century. 

On this, our 25th Anniversary, we 
look back over 25 years of cooperative 
service with the U.S. Government and the 
public, and we look forward to the next 25 
years of similar cooperation 
internationally, in which it is our 
objective to ensure that the United States 
is a leading participant. While the 
Conference will look back at past accom- 
plishments of the Association and its 
members it will emphasize new Loran-C 
technology as it complements the use of 
satellites for positioning and timing. 

It is important that you, member or 
non member, attend to pay tribute to those 
who have contributed to Loran-C and to 
support the work of our Association in its 
important on-going international role. 

- John Beukers 
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REGISTRATION FORM 
INTERNATIONAL LORAN ASSOCIATION 
2 5 ~ ~  ANNUAL CONVENTION AND TECHNICAL SYMPOSIUM 

AT THE CATAMARAN RESORT HOTEL 

RETURN THIS FORM BY MAIL OR 

ey FAX: (6 1 4) 797-208 I . 
WITH PAYMENT OR CREDIT CARD DATA 

Name Member Yes No 
TitleIOrganization 
Address 
City State/Province 
ZIP/Postal Code Country 
Telephone (work) Telephone (home) 
Facsimile e-mail 
SpousetGuest Name 

1. Complete Symposium Registration (includes all technical sessions, luncheons, banquet, proceedings, icebreaker 
reception, coffee breaks, reception and evening hospitality) 

Pre-registration (postmarked onhefore October 12) ....... member $375 non-member $4 10 
Registration (after October 12 or at the door) ............................................................... $425 

Please indicate banquet choice: Prime Rib Broiled Fresh Salmon 

2. SpousdGuest Registration (includes icebreaker reception, banquet and reception) 
Registration .................................................................... Number of guests - x $75.00 = 
Extra luncheon ticket .................................................... Number of guests - x $25.00 = 

Extra banquet ticket: ..... prime rib - salmon - Number of guests x $45.00 = 

3. Proceedings (included in full meeting registration) 

Notes: 

Members ....................................................................... Number of copies - x $55 .OO = 
Non-Members ............................................................... Number of copies - x $73.00 = 

Total ........................................................................... USD 

Payment: Check enclosed (US dollars) VISAMastercard 

CardIAccount # Expiration Date I Signature 

U. S. Citizens should remember t o  vote by absentee ballot; election day is November 5 !  

For accommodations, contact the Catamaran Resort Hotel directly at (619) 488-1081 or (800) 288-0770 or by fax at 
(619) 488-1387 and ask for the ILA Symposium rate of $95.00 single or double. To get the ILA rate, call by 
October 6. Rates are good three days before or after the November 3-7 Symposium dates, if you extend your stay! 

Spouses/Guests Coffee Hour: A spouses/guests coffee hour will be held on Monday. November 4, at 9:30 AM in the 
Hospitality Suite. The hotel concierge will present information on local attractions and activities, costs and transportation 
available in the San Diego area. The coffee hour provides meeting and re-acquaintance opportunities for everyone! 

CanceUationlRefund policy: All cancellations or substitutions must be received in writing. Fees for written cancellations received on 
or prior to October 12,1996 are l l l y  refundable. Cancellations received between October 12 and October 1 9 are refundable less a $50 
cancellation fee. The fee is to cover obligations incurred by the ILA in making symposium arrangements, and does not entitle the registrant 
to any symposium materials. Refunds will not be given for "no shows" or for cancellations received after October 19; however, full 
attendee substitutions for persons paid can be made through November 3 at on-site registration. 
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Kreusi Stonewalls Loran Advocates 

1. Purpose: A meeting was convened 
on 20 March, 1996, at the office of Mr. 
Frank Kreusi, Assistant Secretary for 
Transportation Policy, for the explicit 
purpose of conveying directly to him the 
position of the Loran-C user community 
concerning the stated policy for early ter- 
mination of the U.S. Loran-C 
radionavigation system. 

2. Attendees: Frank Kruesi (OSTP-1) 
Joseph Canny (1st part) (OSTP-3) Doug 
Alsip (OSTJP-7) Steve Metruck (Senator 
John Keny's Office) Ed McGann 
(International Navigation Assoc.) 
(Megapulse Inc.) John Beukers (Beukers 
Technologies) Tom Chapman (AOPA) Ed 
Scott (NASAO) Robert Lilley 
(International Loran Assoc.) Elaine 
Dickinson (Boat US) Paul Best (FAA) 
LCDR Phil D' Agnese (USCG) CDR 
Doug Taggart (USCG) Larry Barnett 
(Aviation Management) 

3. Introductions: The meeting was 
opened with an introduction by Larry 
Barnett followed by the attendees 
providing a brief resume of their 
affiliation and their representation for the 
purpose of the meeting. 

4. Discussion: There followed an ex- 
change of views on the termination policy 
and a discussion regarding the long-term 
use of Loran-C during which the 
following points were noted as being 
significant. 

-User Base: Attendees at the meeting 
represented ,a large sector of current 
Loran-C users. While the users supported 
a transition to GPS, termination of Loran- 
C was considered premature. 

-Agencies' Position: Within the past 
two weeks, Admiral Kramek, 
Commandant of the USCG and David 
Hinson, FAA Administrator had 
confirmed with the Assistant Secretary 
that neither agency could justify 
continuation of Loran-C operation beyond 
the year 2000. 

-Policy Decision: DOT policy 
regarding termination of Loran-C by the 
year 2000 was firm and that the issue 
could not be revisited or reversed. 

-Budget Considerations: The 
Assistant Secretary stated that the policy 

to terminate Loran-C was as a result of 
the requirement to reduce spending. 
Continuing the operation of Loran-C 
could not be justified with the availability 
of GPS and its augmentations. 

-Congressional Language: Language 
concerning the on-going funding and 
operation of Loran-C that is in various 
Congressional Bills passed or in 
Conference was raised. The Assistant 
Secretary took the position that this 
language was insd3ciently specific for 
the DOT to recognize an obligation to 
continue to provide Loran-C services. 

-AOPA Offer: AOPA offered to work 
with the DOT by recommending areas 
where expenditures could be reduced to 
assist the continued funding and 
operation of Loran-C. The offer was 
neither accepted or rejected. 

-International Perspective: It was 
stated that unlike the United States the 
International Community was embracing 
a mixture of terrestrial and satellite 
navigation systems for the future mix of 
radionavigation systems. Loran-C is being 
accepted as a complement to GNSS in 
this mix. 

-Reliance on a Single System: The 
vulnerability of the nation's transporta- 
tion and communications infrastructure 
was expressed as a real and significant 
concern. It was presented as an issue that 
transcends agency budgets and needs to 
be addressed by the Administration 
Cabinet since it affects both safety and 
national security. 

-Omega Termination: Although not 
on the meeting agenda, Omega termina- 
tion was discussed. The impact on the 
World Weather Watch, weather 
forecasting, computer modeling and long 
range climatic change predictions was 
conveyed. 

5. Conclusions: In spite of the 
concerns expressed, the Assistant 
Secretary maintained that the policy must 
stand since the DOT could not be seen to 
waver on the date for termination. 

6. Action: There was no indication of 
action that would be taken by DOT to 
change the termination date of Loran-C 
resulting from this meeting. 

Users Expect Safety 

We continue to see the U.S. Adminis- 
ration strongly supporting a GPS-only 
lpproach to radionavigation, despite the 
)bvious reduction in safety due to the 
well-known failings of GPS alone. Loran 
dong with all other navaids falls victim 
)f this policy, which can claim to sell jobs 
md business in an election year by 
mposing large costs on users. There is 
ilso the ever-growing need for money to 
support GPS and its enhancements. The 
manner in which the administration plans 
.o remove GPS Selective Availability 
requires a huge expenditure to redesign 
and replace military PPS receivers. 
Agencies also see more value in programs 
that serve their own needs rather than in 
programs that serve "only" the public. 

Users have long struggled to overcome . 
the arrogance of those who change 
policies while ignoring the requirements 
of safety--our safety-while they spend our 
money freely to prop up a GPS system 
that can never meet all the needs of 
routine navigation. 

ILA remains aligned with the rest of 
the world, curiously enough including 
DOD, which knows that two independent 
aids to navigation are required for safety, 
availability, and integrity. The policy may 
well change with support by congress and 
political changes nearer the year 2000. 

MILITARY GPS CAUTION 

quoted from P 0806372 DEC 95 ZUI 
FM HQ SMC LOS ANGELES AFB CA 
TO ZEN/HQ USAF WASHINGTON DC 

"GPS PROVIDES THE MOST USEFUL 
AND ACCURATE NAVIGATION 
SOLUTION AVAILABLE, BUT WE 
CAUTION OPERATORS NOT TO BE 
OVER-CONFIDENT IN THE SYSTEM. 
APPROPRIATE CROSS-CHECK OF GPS 
WITH OTHERFORMS OF NAVIGATION 
(INERTIAL NAVIGATION SETS, 
RADAR, RADIO NAVAIDS, DOPPLER 
DEAD RECKONING, VISUAL 
METHODS, ETC) SHOULD BE 
EMPLOYED TO ENSURE SAFEm AND 
MISSION ACCOMPLISHMENT." 
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GRI Choice and Crossrate Interference Effects in Timing Applications 

Author: Paul W. Schick, Project Engineer at LOCUS, Inc.,'1842 Hoffman St., Madison, WI 53704 USA 

As we observed in previous papers, crossrate interference (CRI) can substantially degrade Loran data. In a typical timing 
application, a master station is tracked as the primary signal source to avoid confusion caused by Local Phase Adjustments (LPAs). 

Three LOCUS LAD-LORAN LRS receivers were run in Madison, Wisconsin. One receiver tracked 8 chains to provide crossrate 
lockout; a second was programmed to track just the 9960 chain plus 8970M (8970M is located nearby and is useful as a timing 
reference); and a third tracked the 8970 chain alone. The 650 mile distance from Madison to 8970XJ9960M (Seneca, New York) is 
a reasonable example for a timing application. All three receivers were operated using a 60 second averaging time. 

Figure 1A is an overnight data run of the 9960M TOA (referred to 8970M) seen by the first receiver, and illustrates a slow, 
smooth diurnal variation, with the usual rapid 20nS transmitter oscillation overwhelming the noise almost completely. Figure 1B 
shows the same TOA by the second receiver. As noted, it acquired the 9960 chain, plus 8970M for reference, and ran essentially 
single chain. 

*loons 

-100nS 

. . . . .  I..... . .  I.. . . .  :y- !. .  I . .  . I . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  
Figure 16 I 

1.. 
933 aoints i 

Figure 1. 16 hour, overnight TDs determined from 9960M TOA referred to 8970M TOA. LRS receiver programmed to acquire 
8 chains for full crossrate lockout (1A) and to acquire only 2 chains, 9960 and 8970 (1B). 

The difference is startling, and data from the "2 chain" receiver are not really adequate to discipline a rubidium or a crystal 
oscillator. 
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GRI Choice and Crossrate Interference Effects in Timing Applications (cont.) 

The extreme severity of this effect may be due in part to the historical choice of chain GRI numbers in our part of North America. 
Ideally, each number would be a prime multiple of at most 100 microseconds, as it Is for the NOCUS and SOCUS chains. Over 
time, a prime number choice tends to spread Cross Rate Interference from one chain out evenly with respect to another chain. 
Unfortunately, chains 7980,9960, and 8970 exhibit common factors of 300 and 600 microseconds among them. These times, 
lasting much longer than the main body of a Loran pulse, create "pockets" where the CRI "piles up" nearly 3 or 6 times as deeply 
as it would have for prime numbers. Between these "pockets," the CIU is anomalously low, so that there is a large variation with 
location. (This picture is a simplification, since one must also account for all the pulses in a pulse group, but the idea holds.) With 
respect to 9960M, we find our site to be in a very deep "pocket" indeed. 

We can check this interpretation by plotting the 8970X TD (i.e. 8970X TOA referred to 8970M) from the third receiver: 

Figure 2. 8970X TD from 8970X TOA referred to 8970M as generated by LAD-LORAN LRS receiver programmed to operate 
in single chain mode. 

In principle, we would have gotten the same plot as for 9960M. We see that this TOA is badly affected by the interference, so we 
could not easily tell whether a 20nS oscillation is present (data collected on another unit show that it is not). Nonetheless, it is not 
nearly as badly affected as 9960M. So 9960M is located in a CRI "pocket" while 8970X is between "pockets" - even though it is 
the same transmitter and the same antenna for both. 

Unfortwately, LPAs render 8970X less suitable for timing use than 9960M in other respects. It rapidly wanders over 220nS 
during the course of the night,even in the multichain run. On the other hand, 9960Mslowly wanders lOOnS (aside from the 
oscillation), and 9960M returns much closer to its starting point. The solution, of course, is to use 9960M, but from the first receiver 
programmed to operate in fill multichain (8 chain) mode. 

In conclusion, the real world behavior of a single chain receiver is almost unpredictable. It may work acceptably at one GRI and 
location, but very poorly at another GRI at the same location. It may work poorly at the same GRI at a different location, even at a 
similar field strength. Simulator testing may readily fail to catch the problem, especially if artificial crossrates are used instead of 
real ones, or if the crossrates are not slowly "walked" along. In the end, it is difficult to overestimate the value of good crossrate 
lockout. 

I F ~ n n i v e r s a r ~  Convention atld Technical Symposium 

International Loran Association 

Catamaran Resort Hotel, San Diego, California November 3-7, 19% 
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Large, Unexplained DGP S Anomaly Observed 
Your editor saw an unexpected and 

serious DGPS anomaly on 22 March when 
doing routine monitoring with a Magellan 
NAV DXL-10 GPS receiver and the DBR 
beacon receiver. We are less than 20 miles 
from the DGPS station at Ft. Macon, N.C., 
so the signal is very strong. When I first 
set up the DXL-10 for differential, I 
recorded positions for about an hour that 
agreed nicely with my expectations: most 
were within 10 yards of the center. There 
were no surprises. This was on 22 March, 
up until 1800. 

Just before 1900, I went back outside 
and turned the equipment on again. To 
my alarm, the receiver showed a position 
over 200 yards away from the former 
group of positions. The beacon receiver 
showed lock, and the DXL-10 showed 
"D" for differential. At all times it 
showed 4,5, or 6 satellites. Occasionally 
Signal Quality was as low as 3 for one 
satellite. Both of these conditions were 
due to my opaque body being in the way; 
when I moved, SQ rose. The Geometric 
Quality ranged from 9 to 7. (These 

conditions prevailed as well in the 
earlier, normal peiiod of operation.) 

Eventually I got too cold, turned off 
the receiver and brought it inside. The 
next day, and subsequently, its positions 
from the same spot agreed quite well 
with the first group of positions. The 
CG says that there were no alarms 
during that period. I checked with ETC 
Rankin at Ft. Macon, and this week he 
checked with the Alexandria monitoring 
station. 

This performance is completely 
outside my expectations. I was taking 
the data, and had a hard time believing 
it. Yet no matter how I checked, there it 
was: a group of positions remote from 
the earlier positions, and in a rather 
loose group. I don't even have a theory 
that might account for this phenomena. 

These plots were taken at our pier, 
approximately 34-40.88 N, 77-03.40 W. 
WGS-84. The receiver is 10 channel, 
and the RBN receiver/demodulator is a 
Magellan model, using a 5 foot whip. It 
shows an LED to indicate "locked on. " 

The rcceiver shows a "D" after it begins 
to apply DGPS corrections. At all times 
during this data collection both indicators 
were on. 

Sunset was at 1822 R in this location. 
Raw GPS positions are usually within .05 
or .06 minutes of the above position. 
When they are farther away, it is for brief 
periods. I have never seen a group of 
fixes so far away from the central position 
for as long as 15 minutes. The DBR 
beacon receiver is set manually to 294 
W, I changed it from the default 200 bps 
to 100 bps. 

This problem, whether it be 
interference, signal loss, a receiver 
software error, or from some other 
unguessed cause, has the most serious 
implications for DGPS use for precise 
navigation. Thank the Lord that I didn't 
"discover" the problem on a tanker. It 
points out yet again that even DGPS has 
serious integrity problems, and can only 
be trusted with a dissimilar backup aid to 
navigation system. 

- Bill Brogdon 

GPS Waypoint 01A1 
GPSO1C2 WJB 22 Mar 96 

I 
I 
I 
I 

Yards E 
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AOPA Praises Funding For Loran-C 
But Program Still In Danger 

' 'House Appropriations Committee 
budgeted $5.65 million for upgrades to the 
Loran-C navigation system, but it appears 
that DOT still intends to abandon the system 
despite strong objections from the aviation 
groups such as the Aircraft Owners and 
Pilots Association and from much larger 
groups of marine and terrestrial users. The 
committee, in approving the DOT FY 1997 
appropriations bill on June 19, noted that 
last year, appropriations conferees directed 
FAA to expedite development of the 
automatic blink system (ABS). ABS would 
upgrade Loran-C by giving it the reliability 
and off-air alert features necessary for 
instrument approach capability, according to 
AOPA. The committee last week said that 
'despite this, FAA has not moved forward 
during fiscal year 1996 on this project. The 
Committee is disappointed the FAA has 
ignored this direction, and intends that such 
directions be followed. ' The committee 
noted, however, FAA's position that GPS 
technology would replace Loran-C and other 
systems and said 'GPS implementation has 
funding and schedule risks' as evidenced by 
FAA's failure to hl ly fund the two GPS 
augmentation systems for fiscal 1997. 

"The committee also said, 'In addition, 
the recent wide area contract termination 
raises additional risks that GPS develop- 

. ,  , , 
ment and implementation will see continued 

I - 

delays. For these reasons, the 
committee believes it prudent to begin 
upgrading the existing Loran-C 
network and provides $5.65 million for 
this purposes.' The committee's 
language has bipartisan support and is 
likely to pass. A source says that in 
spite of this, FAA still intends to fight 
the Loran-C issue and will oppose 
accepting the funding. A 
congressionally mandated plan for 
continued funding of Loran-C was due 
in March but has not been delivered by 
FAA. 

"A first draft of the 1996 Federal 
Radionavigation Plan gives all 
indications there will be no change 
from the 1994 plan which called for 
phasing out Loran-C in the year 2000 
and all other terrestrial navigation 
systems at various dates. 'Isn't this a bit 
silly, DOT calling for Loran-C 
phaseout in 2000 and Congress 
recommending upgrading funds for the 
system,' the source said. 'It is the 
consensus of the users that until GPS 
and GPSJWAAS are proven, phase-out 
of existing systems will jeopardize 
safety, a fact that the FAA strenuously 
denies, ' the source said. " 

by permission from Aviation Daily 
6/27/1996 Article:3417 

.. . 
:$d'Lt,* *+ 

Geometrix Announces Digital Loran Receiver 

Geometrix has developed a new linear 
digital Loran receiver designed for operation 
in a dense noise spectrum, capable of 
tracking several Loran-C and Chayka chains 
simultaneously. Their new GM 1250 
receiver is equipped with 30 programmable 
fixed or automatic notch filters. It has a 
large database capability including all 
known European Loran-C interferers. 

Both the executable program and the 
database can be manipulated with a PC, 
using the RS232 port. The monitor software 

OFCM Says End 
Omega in 1997 

Weather Forecasting Would 
Suffer 

In a letter dated July 12, 1996 to 
Frank Kreusi, Assistant Secretary for 
Transportation Policy, Julian M. Wright, 
Jr, Federal Coordinator for 
Meteorological Services and Supporting 
Research, stated that the federal 
meteorological community will not 
support b d i n g  for the Omega system 
beyond September 30, 1997 given the 
costs of the Omega system and the need to 
implement new systems. 

A recent study quoted in the letter 
revealed that this removal would set back 
progress in reducing forecast errors by 
five years. The study implied that, without 
Omega observations, some forecasts will 
be much worse and some about the same, 
but that if a key station is missing, local 
error growth will likely be large. 

The letter also states, "Like the 
marine and aviation communities, the 
goal of the weather community is to make 
the transition to GPS as quickly as 
possible." This sentence is totally in 
error: the marine and aviation 
communities have stated again and again, 
in effect, that their goal is the highest 
level of navigational safety and reliability 
at the most reasonable cost. 

Only the DOT has the goal to "make 
the transition to GPS as quickly as 
possible. " Users realize that this would be 
at great cost and a significant reduction in 
safety. 

allows advanced users to collect 
performance data with a PC as well. 
The receiver also can act as a stable 
time base. 

Geometrix has an Internet home 
page at http:/hww.icenet.no/ 
geometridintern3.htm and gets e-mail 
at geometrix@icenet.no 

This is another good example of 
rapidly advancing technology to exploit 
the world's most popular radio aid to 
navigation--Loran-C. 

I I silver Anniversary convention 1 / 
and 

Technical Symposium 
of the 

International Loran 
Association 

San Diego, California 

November 3-7, 1996 
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Broken Windows, 
GPS, and Loran 

Why is the U.S. government's policy 
on Loran-C the exact opposite of that in 
the rest of the world? One reason for the 
administration's push to eliminate Loran 
early is the prospect of a big market due 
to the forced conversion from Loran-C to 
GPS. Manufacturers seeking a vast 
market have slashed prices of GPS 
receivers, and we expect that they would 
prefer to sell them quickly. 

This type of forced expenditure has a 
negative effect so well-known that econo- 
mists have given it a name: the "broken 
window fallacy." When a window is 
broken, it requires glass, putty, 
installation, and painting--all appearing 
to generate trade. However, the repair 
costs borne by the building owner merely 
return the window to its previous 
condition, and so represent a net loss. The 
fallacy is best illustrated by supposing that 
someone would break all the windows in 
a town, to improve business. Would the 
town be better off? Of course not. 

Yet we hear people who are ignorant 
of the real costs of disaster recovery 
saying that a hurricane, for example, has 
boosted business in an area. That "boost" 
certainly isn't helpful to those who must 
bear its cost--and the overall effect on the 
region's economy is clearly negative. 
People have been forced to use money for 
repairs which might have been saved, 
invested, or spent for improvements or 
other prgucts. 

It's similar with aids to navigation 
systems, except that the government can 
pander to the manufacturers at a huge 
cost to users-by ignoring the broken 
window fallacy. But the navigators would 
like to gain something for their expendi- 
ture; they are like building owners who 
would like to install double pane windows 
rather than pay to replace one single pane 
window with a new one. 

Letting a market develop to meet the 
needs of its customers improves the 
overall economy in ways that taking from 
one group to give to another can never do. 
But that's sound economics. 

-ed. 

OBITUARIES 

The Loran Association lost life 
member Harald Bahl on 6 February 1996 
after a long illness. Harald was a pioneer 
in LORAN. After serving in the Navy in 
WW I1 and taking up fishing, he realized 
that the fishing industry could use 
LORAN if receivers were available. He 
began in 1950 by buying surplus aircraft 
LORAN receivers and adapting them to 
the 12 volt systems aboard boats. 

He also had to teach the fishermen to 
operate the LORAN receivers. If you 
remember, those were the days of manual 
rate selection and signal matching, and 
counting timing pips on the scope. This 
equipment, which now seems primitive, 
started the revolution in fishing. It 
showed the boat's position accurately, 
over hidden bottom features or with 
respect to pot buoys, fair weather or 
foggy, day or night. At the same time 
LORAN-A improved routine boat 
navigation dramatically. Harald ran Dahl 
Loran Services in New Bedford, 
Massacheutts for some 34 years. 

Naturally he kept up with advances to 
commercial LORAN-A receivers and 
LORAN-C as it came into operation. He 
developed a track plotter that allowed 
scallop trawlers to cover productive beds 
with LORAN data. 

He is survived by his wife June, who 
lives at 66 Sunset Drive, Monroe, MI 
0377 1, and by a brother Albert, and two 
sisters: Susan Levesque and Marie 
Tollefsen. June would welcome letters 
from our members who knew Harald. 

John Alvin Pierce, a long-time 
member of the association, who played 
the principal part in developing LORAN 
and who invented Omega, died on 23 
March 1996 at the age of 88. Jack worked 
at Harvard University in Cambridge, 
Ilass. from 1935-1939, and for the MIT 
Radiation Lab from 1941-1974. He 
received a BA in physics from the 
Jniversity of Maine. 

Fortunately the Institute of Navigation 
~ublished those portions of Jack Pierce's 
nemoirs concerning LORAN and Omega 

in the Spring 1989 and Summer 1989 
issues of NAVIGATION. Old-timers who 
would like to refresh their memories and 
newcomers who would like to see just 
how much this one man accomplished 
will enjoy reading these articles. 

Charles Brown, member #60 and a 
life member of the association, died on 3 
April, 1996. 

Those attending the 1995 WGA 
Convention and Technical Symposium in 
Newport R.I., will remember Will 
Johnson, Executive Director of the GPS 
International Association, who 
participated in the lively panel discussion 
"Is there a Loran in the GNSS future?" It 
is with sadness we report the death of 
Will Johnson, a young and energetic 
personality, who passed away on June 
16th 1996. He was interred in the Ft. Sam 
Houston National Cemetry on July 12th. 
Will served and was wounded in Vietnam 
where he found himself in the trenches 
with A1 Gore, making a friendship that 
continued after the conflict, and of which 
he was proud. A1 Gore held a eulogy at 
the White House for Will. 

Duke Kane, GIA President writes 
"For Will, GISIGPS was a 'cause' and he 
devoted his life to getting GIA started and 
accepted. He was particularly proud of 
GPS Solutions (John Wiley publication) 
which has been widely acclaimed.. . " 

Will was an enthusiastic supporter of 
the LA,  then the WGA, and our 
Association's policy of retaining a mix of 
terrestrial and satellite systems. He was a 
persuasive individual and was responsible 
for some personal arm twisting that 
resulted in a series of controversial 
columns and GNSS articles written to 
help get GPS Solutions off the ground. 

John Beukers July 24, 1996 

Commander Red Fredrick, USCG 
(ret.) a long-time member of the 
association, died in July of 1996. Red 
served both Loran-A and -C, and was a 
strong force in loran's success. 
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ICAO Accepts GLONASS 

In a letter dated 5 February 1996, N.P 
Tsakh, the Minister of Transport of the 
Russian Federation to Dr. Kotaite, 
President of the ICAO Council, states that 
"The Russian Federation has now 
completed deployment of the space 
constellation and ground control system 
for GLONASS, and the GLONASS 
system is operating, providing the 
required position determination 
information for aircraft. " 

The letter continues with the 
confirmation of the Government of the 
Russian Federation's offer made at the 
Tenth ICAO Air Navigation Conference 
in 199 1 which was similar to the offer 
made at the same Conference on behalf of 
the US Government by Admiral Busey for 
GPS. The Russian Minister's letter states 
"I would like to take this opportunity to 
confirm, on behalf of the Government of 
the Russian Federation, the proposal 
made at the Tenth Air Navigation 
Conference concerning the provision of a 
standard-accuracy GLONASS channel to 
the world aviation community for a period 
of at least 15 years with no direct charges 
collected from users." 

The letter has provisions that the 
service is "subject to the allocation of 
resources, as required under the 
legislation of the Russian Federation.. . " 
which compares with the language in the 

letter from the FAA Administrator, David 
Hinson to Dr. Kotaite dated 14 October 
1994 "As the United States made clear at 
the ICAO Tenth Air Navigation 
Conference and the 29th ICAO Assembly, 
the United States intends, subject to the 
availability of funds as required by United 
States law, to make GPS-SPS available 
for the foreseeable future.. ." 

The ICAO Council deliberated on the 
Russian offer and on Thursday, March 14, 
1996 determined that it is prepared to 
accept the offer provided that certain 
changes are made to the letter offer and 
agreed by Council. 

COMMENT: It would appear from 
the foregoing that, at least from an 
administrative point of view, and 
assuming agreement is reached to the 
requested changes, GPS and GLONASS 
have been put on the same footing as 
components for the GNSS. 

RHETORICAL QUESTION: What 
impact, if any, does this event have on the 
recommendations of the NAPAINRC 
study and the RAND study both of which 
state that the US should maintain a 
leadership role in satellite positioning 
technology and forestall the introduction 
of competitive satellite positioning 
systems? Is this a case of recommending 
that the barn door is closed after the horse 
has escaped? 

USCG Feels Heat Over Early LORAN Closing Proposal 

Having stated that the Coast Guard 
cannot support Loran for marine naviga- 
tion, and having ignored the outcry from 
tens of thousands of responsible naviga- 
tors, the Coast Guard reports getting heat 
from the Congress over this policy 
reversal. The Coast Guard, with severe 
budget problems but with little contact 
with the navigators its systems serve, is 
getting pointed questions from the 
Congress about the Loran system. 
Amazing; if the citizens of this country 
can't get the bureaucrats to respond to 
their needs, they go to Congress. 

Seems that's the way the constitution 

works; we expect that even Alexander 
Hamilton, a strong advocate of central 
government and the "father of the Coast 
Guard" would be shocked at how strong 
the Executive Branch agencies have 
become. In The Federalist, he wrote to 
reassure people that the government's 
powers that would be strictly limited by 
the proposed constitution. Today's central 
government has more power than King 
George I11 ever had--and constantly 
striving for more. That's the source of 
heat: citizens want a voice in their 
government, including the way that 
money taken from them by taxes is spent. 

U. S. Military Will 
Require GPS + Inertial 

The U.S. military services are 
lnwilling to rely upon GPS Precise 
'ositioning Service for obvious reasons: it 
sn't available 100% of the time, it can 
ail, it can give erroneous data, it can be 
ammed, it can be masked by terrain. The 
Iefense Advanced Research Projects 
igency (DARPA) is working with both 
Ioneywell and Rockwell to integrate GPS 
eceivers with ring laser gyros to form a 
migation package. They have a goal to 
reduce an integrated system in a 100 
:ubic inch package, at $15,000 a pop. 

We have not the slightest doubt that 
he military needs a navigation package 
vith two independent sources of position 
nformation. We in the civilian 
:ommunity have the exact same 
.equirements, for the same reasons: 
~vailability, integrity, and safety. We, 
lowever, do most of our navigation in the 
Jnited States rather than in hostile 
werseas areas. We can meet our needs 
with a combined GPSJLoran-C receiver 
hat adds about $100 to the cost of a GPS 
receiver. Many of us can continue to use 
modem Loran-C receivers in combination 
with GPS with no integration cost. 

The U.S. military, along with the rest 
3f the world, must have two independent 
aids to navigation systems. Yet DOT 
xmtinues to insist that civilians need only 
GPS, even though we can only use SPS. 
That shows a startling lack of sensitivity 
to our safety. We the users know that we 
need dual, independent systems. Inertid 
GPS equipment meets threats and 
operates in areas that are of little interest 
to U.S. civilian users, but is too expensive 
for most of us. When the cost of the 
navigation package exceeds the cost of the 
boat or aircraft, that's a red flag. When 
the very agencies charged with safety at 
sea and in the air argue against our valid 
safety requirements, that's another one. 
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New Development in 
Loran Receiver Tech- 

nology 

Megapulse recently completed an 
advanced development model (ADM) of 
its LoranLoop (r) receiver. The receiver 
uses an 1 1-field antenna housed in a dome 
of dimensions 140mm diameter by 50 mm 
high. Signals from each of a pair of 
crossed loops are brought to the receiver 
for processing. The ADM is a hard limited 
receiver using and Intel 805 1 series 
microprocessor. Field testing of the 
receiver in vehicular applications shows 
very high levels of availability and 
repeatable accuracy in urban 
environments. A limited run of 10 ADM 
units will be manufactured during the 
summer of 1996. These units will be 
distributed in support of research into 
combined receiver technologies or 
specialized Loran applications. For further 
information, contact Erik Johannssen at 
megapuls@megapulse.com 

Ending Omega Makes 
Weather Crisis 

We now have a first-class crisis 
developing in worldwide weather data 
collection and forecasting due to the 
announced closing of the Omega system at 
the end of 1997. With tens of billions of 
(our) dollars up for grabs based on the 
predictions of global warming, with tenth 
of a degtee accuracy being critical, the 
administration plans to scrap the best 
source of weather data yet developed--the 
Omega-based sonde system. 

Experts say that there is no possibility 
of developing and testing GPS based 
sondes within the next year and a half, 
even if the money were available. It isn't. 
The cost of GPS based sondes far exceeds 
the cost of the Omega system. Neither can 
satellites make up the difference. So vast 
areas of the earth will revert to primitive 
weather reporting due to this decision. 
But look at the money we save! 

Loran Papers From ION 

The following three papers were 
)resented at the ION meeting in January 
1991. They discuss Loran-C as a 
upplement to GPS, and echo a well- 
mown theme: GPS alone can't provide 
br the requirements of air navigation; 
SPS + Loran-C offer a dramatic 
mprovement. 

Identifi and De$ne Navigation 
Platforms for the National Airspace in 
'he Year 2010 

Dr. H. James Rowe, University of 
Massacheutts, Lowell 

Combined Use of GPS and LORAN-C 
in Integrated Navigation Systems 

Dr. Dirk Kugler and Dr. Wolfgang 
Lechner, Avionic Zentrm Braunschweig 

Dip1.-Ing. Jochen Roper and Dip1.- 
Ing. Carsten Butzmuhlen, Technical 
University Braunschweig 

Availability of GPS/LORAN-C For 
Nonprecision Approach 

Karen Van Dyke and James Carroll, 
DOTNolpe Center 

Dr. Jay Weitzen, University of 
Massacheutts, Lowell 

Megapulse Awarded 
Korean Loran Contract 

The Korea Maritime Port Administra- 
tion (KMF'A) has awarded a contract to 
Megapulse, Inc. for equipment and 
senices in connection with the 
establishment of a Loran maintenance 
system at Pohang, Republic of Korea. 
The primary part of the contract, ex- 
pected to be completed in 1996, is for 
delivery and installation of a test trans- 
mitter and ancillary analytical test 
equipment. KMPA has nearly completed 
renovation of a facility adjacent to the 
existing chain control system for the 
Korean Loran Chain. Though the U.S. 
may be lagging, the rest of the world is 
expanding Loran-C rapidly. 

Common GPS 
Misunderstandings 

Most users of the Global Positioning 
System are blissfully unaware that GPS 
iccuracy may have little relationship with 
ocal charts. Example: "Two U.S. Navy 
4egis cruisers.. . [steamed] at two-thirds 
lower toward predetermined anchorage 
loints using on-board global positioning 
cystem as the navigational aid. Anchored, 
he crew checked their nautical charts and 
.ealized they came within 50 feet of 
unning aground and had [anchored] 800 
neters from the predetermined anchorage 
mints. " (Defense Mapping Agency) 

How can this happen, with military 
GPS giving accuracy in the 20 meter 
range? Simple. The accuracy is with 
respect to the WGS-84 coordinate system, 
not with respect to local chart coordinates 
or even survey monuments, most of which 
are in other coordinate systems. Some of 
these systems differ by several miles; the 
ones transformed mathmatically to WGS- 
84 also contain significant errors. 

And charts? When did they become 
free of position errors? Surely no 
intelligent navigator thinks that they are, 
so there must be many uninformed ones at 
large. Papers refering to accuracy when 
they describe precision, advertisments 
that confuse survey accuracy with 
navigation accuracy, manuals that ignore 
SA, and receiver estimates of error that 
also ignore SA all help to keep buyers and 
users uninformed . We have encountered 
salesmen who insisted that estimated 
position errors are valid numbers. 

Generally "ESTIMATED ACCU- 
RACY" or "ESTIMATED POSITION 
ERROR" (EPE) shown by GPS receivers 
is calculated by multiplying the one-sigma 
estimated user range error (but ignoring 
the largest term--the 30 meters or so due 
to SA) by HDOP. This gives a nice small 
number, but a misleading one. Receivers 
typically show "estimated accuracy" 
around 50 feet even as they produce 
groups of fixes, 95% of which lie within 
about 90 to 110 yards of the center point. 
This leads a user to expect far better 
accuracy than he can get in use. ed .  
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The World's Finest Loran Receiver 

US' LAD-LORAN LRS I11 
Monitoring/Control, Timing, and Other Applications 

Autonomous operation 
Simultaneous, 9-chain (40 station) monitoring 
Quantified signal parameters 

. Complete PC interface/control 
12 processor controlled filters 
Software selectable clock and monitoring outputs 
Specid 1, 5, 10 MHz Cesium input 
46 cm antenna 
Custom versions available 

LOCUS, Incorporated 
1842 Hoffman Street, Madison, Wisconsin 53704 USA 

Tel: 608/244-0500 FAX: 608/244-0528 Email: locus@locusinc.com Web: http:lluww.locusinc.com 
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Offers The Bed blue For Your Money. 

G R I / T D ' ~ ' ~ ~ o ~  your PC 
The LCS-212 is an excellent tool for pro- 
duction, training, and service applications. b~iod. 
Alignment of loran driven auto-pilots, loran with a 30-day money back trial period. Call 
interfaced plotters and other integrated 1-800-421-2968 today to find out just how far 
navigation systems becomes a snap in- Your money can go. Electmnic 
stead of a major chore. And all ED1 products PO. 15037 Devices, I=. 
are fully guaranteed for 1 year and come 

m 
Chesapeake, VA 23320 PhoneIFax 1-800-421-2968 
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