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WILD GOOSE ASSOCIATION 

D R A F T 

Minutes of the 105th Meeting of the Board of Directors. 

1. Call to Order 

The 105th meeting of the Board of Directors was conuened at 
4:12 pm on 18 October, 1993, at the Radisson Hotel, Santa Barbara, 
California, by President Robert Lilley. 

2. Attendance, Proxies and Statement of Quorum 

The following Board members were in attendance: 

Bob Lilley, President 
Daue Scull, Uice President 
Walt Dean, Secretary 

[

Jim Culbertson, P.ast President 
Jin Alexander - -----~ 
Daue Amos 
Car 1 An_!lren ;I ~~u ~ 
John Behk~J:'s 
Laura Charron -
John Illgen 
Dale Johnson 
Mike Moroney 
Dauid Last 
Daue Olson 

Also attending: B i 11 Brogden ) G:l_-?, e:T:LJ / ' 
Bi 11 Roland 1 'WMA)/"I - e/ec'ied 
Jim Uan Etten, A;w1Vtd S 
Durk uan Willigen 

The secretary reported that the number of Directors present 
constituted a quorum, and equaled the two-thirds required for 
ratification of amendments to the By-Laws. 

3. Acceptance of Minutes of Last Meeting 

Acceptance of the minutes of the 104th BOD meeting was moued 
by Culbertson, seconded by Dean and approued unanimously. 

4. Standing Committee Reports 

a. Conuention 1993 - Illgen reported attendance of 83 to 
date, just aboue the break euen point. An amount of $2900 has been 
allocated for the proceedings, which some thought inadequate. 
Stress was put on the need to not print extra copies, as we already 
haue a room full of extra copies of old proceedings. A certain 
number more than the attendance (not defined) should be printed for 
sale and records. 
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The format for awards has been changed to put some at the 
Tuesday luncheon, to ease things at the banquet. Exhibitors haue 
not been as euident as desired. 

b. Executiue Committee - Report accepted. 

c. Uice President - Report accepted. 

d. Secretary - Report accepted. 

e. Membership Renewals - Paid membership 444. About 100 
leaue each year, so we haue to run to keep euen. 

f. Homination/Election - Results are confirmed, with Roland 
on for one year, Illgen, Culbertson, Beukers and Moroney for three 
years. 

g. Treasurer/Audit - Summary, $37K in bank, net loss of $1SK 
since last year, mostly due to expenses not picked up earlier. 
Details in Andren's suitcase coming later. 

h. Awards - All awards had been approued by fax. 
is stepping down, to be replaced Cby Frank Cassidy?). 
phone Leo Fehlner at the banquet for the presentation. 
has a 3-page letter from Leo accepting the award. 

i. Constitution - Ho report 

j. Historical - Ho report 

Uan Etten 
Plan is to 

Uan Etten 

k. Hewsletter - Some concern was expressed about the lateness 
of the Gazette, but no solution was forthcoming. 

1. Journal - Beukers expressed his frustration at not being . . . 
able to spend time on the Journal with all his other prehlc11~. cu..i-r 111~ 

m. Technical and Applications - Ho additions to Amos report 

n. RTCA - Lilley sent a letter to Jack Howell, AFS-400, FAA, 
containing a draft Loran-C Instrument Approach Ouerlay Plan. Fiue 
companies, Arnau, II Morrow, Goodrich, Horthstar and Trimble are 

reported ~8;~~s~h:JQc~i;'i's e~Zk~ / 
o. Correspondence - Ho comments on attached letters. 

5. Issues for Board Discussion and/or Action 

a. 1994 Conuention - In the absence of Bahar Uttam, Bill 
Roland reported that the Royal Sonesta Hotel in downtown Boston had 
been selected, but that other possibilities still existed. It was 
felt that a complete report would be needed for an Executiue 
Committee meeting in January. 
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b. 1995 Conuention - Beukers stated that Norm Matthews, who 
is leauing as head of IALA, could be our man to help organize the 
1995 conuention, as he has frequent contact with 11)enisou, and is Mf', 
now with him in Seoul at a meeting of the Far East Loran-C users. 

c. Memorandum of Understanding - Considerable uncertainty 
existed among board members because of the apparent unstable 
situation in Russia. It was felt premature at this time to sign 
the MOU which had been drawn up between WGA, INA and IRN. Roland 
will be in Seoul on Thursday, 20 October, and will be able to talk 
to MatthewJand Denisou. 

d. Backup Plan for the 1995 Conuention - Backup locations 
were discussed, starting with Munich. Last suggested that the 
Germans were more interested in GPS than loran, and that the 
Netherlands or Norway, where the gouernments are more fauorable, 
might be a more suitable site in Europe. Uan Willigen uolunteered 
to make quiet inuestigations of possibilities in Amsterdam. 

1)e~eneJ -
e. WGA Constitution/Terms of Office - \'There was no 

discussion of the term of a candidate taking the uacancy left by a 
director being elected president. 

6. Other Items ~ M J."--~ 
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a. DOT User Conferences - Lilley\plan~ to attend the 
conferences on the FHP in Washington and Columbus. It was felt 
that Beukers should haue comments on the international aspects of 
the plan. It was also expected that AOPA would haue an in~ut, and 
coordination was recommended . Therg was 11& fiHi11ta I Pi an ~or ~ J~ A 

---lll'e~arat ign of ii: WGA commell t. .., C1tfu,, ~ v~ ~~ ~ ~1 ttfl . L1.}(P 
Ml~ iw-v ~~->· 62 \M(Cr~·t-10 ~dH> c~tn~rCI. 

b. Note was made of the death of Chick Longman, who was 
greatly liked and respected. He will be sorely missed. 

7. Next 11eeting 

The next meeting will be held at the close of the Technical 
Symposium, on 20 October, 1993. 

8. Adjournment 

The meeting was adjourned at 5:55 pm. 



.1d Goose Association Wed Oct 27 1993 06:27 am 

WILD GOOSE ASSOCIATION 
D R A F T 

TO: All Directors 

FRO": Walt Dean, Secretary 

SUBJECT: "inutes of Annual "embership "eeting 19 October, 1993 

The annual meeting of the membership of the Wild Goose 
Association was called to order by President Bob Lilley at 0805 in 
the La Cantina room of the Radisson Hotel, Santa Barbara, 
California. 

President Lilley presented the results of the election, Dale 
Johnson new president, Bill Roland, director for one year, John 
Beukers, Jim Culbertson, John lllgen and "ike "oroney directors for 
three years. Bill Roland was leauing for a meeting of the far east 
loran using nations being held in Seoul, ~area. 

A high point of the last two years was last year's conuention 
in Birmingham, England, which had good representation from the 
European community, and resulted in two resolutions emphasizing the 
importance of a mix of ground-based and satellite systems for 
nauigation, and supporting the expansion of Loran-C worldwide. 

On the auiation front, the FAA has completed the 125 stand
alone loran nonprecision approaches required by Congress last year. 
RTCA SC-176, chaired by Dale Johnson, is rewriting the loran "OPS. 
Bob Anoll chairs RTCA SC-159, Working Group 3, preparing specs for 
combined loran/GPS. Chick Longman, whose inputs to the RTCA specs 
was so ualuable, passed away this year, and will be sorely missed. 

The NPA program is still aliue. A loran ouerlay program 
patterned after the GPS ouerlay program has been drafted, and has 
the support of AOPA. 

One recent accomplishment is an update of the Loran-C Signal 
Specification, in cooperation with the Coast Guard. 

Note was made of the User Conferences for the Federal 
Radionauigation Plan, 9-10 Nouember in Washington, DC, 30 Nouember 
in Columbus, OH, and 2 December in Seattle, WA. "embers were urged 
to attend and speak, identifying themselues as WGA members. 

With NASAO support and endorsement, WGA asked Sen. John Glenn 
staff to insert language in the Airport/Airways Trust Fund Bill: 

"In cooperation with the Coast Guard, FAA should take full 
aduantage of the compatibility of Loran-C and GPS technology 
so that the substantial inuestment already made by users can 

be fully utilized, and Loran-C can be a cost-effectiue ouerlay 
for GPS," 
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It appears that the first commercial Loran-C approach may soon 
be forthcoming in Branson, ~O, by Branson Airlines, using Arnau 
receiuers. 

Despite the headlines, the Russians still are mouing ahead 
with plans for their Chayka system, and talk about cooperation with 
other loran systems. 

President-Elect Dale Johnson spoke briefly, principally to 
announce that he would appoint Dauid Last and Durk uan Willigen to 
the Board of Di rectors • _l~ t w-o .c..7,;\ ~ -_,,_ M...t..c a.,1r;o 0 1 :.1 i ,.:_: e S"" 

J I ~ 
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To: Members of the Board of Directors, and Committee Chairs; 
Wild Goose Association . 

From: Rob~rt w. Lilley, Presid~(f; A ~ 
Date: April 8, 1993 ~~ 

WILD GOOSE ASSOCIATION 
lOSth BOARD OF DIRECTORS MEETING 

4:00 PM, OCTOBER 18, 1993 
RADISSON SANTA BARBARA HOTEL, SANTA BARBARA, CA 

Agenda: 

, ... 1. Call to Order ("reminder" copy of our Radionav policy attached) 

v 2. Appointment of a Recording Secretary 

; 3. Attendance, Proxies and statement of Quorum 

. .,: 4. Minutes of the 104th Board meeting (attached) 

s. Reports 

/a. 1993 Convention 

r> ~ r\ft:,;~ - gv"/>c.il.!f -
i-~k'Jnt '!" ~- .u_ (7.c'i e r 

ii er a'fw· I I 

(J. Illgen; report attached) 

~b. Executive Committee (R. Lilley; attached minutes of July 
meeting) 

./ c. Vice President 

./d. Secretary 

..k. Membership Renewals 

/f. Nomination/Election 

J g. Treasurer/Audit 

J .- L """..,.,-· J -- I~ IV\ 
• ,,.11. , v-- h. Awards L 

Iv .. ' , r Bu•v t • 
·~~\VV- ~ i. Constitution 

, j. Historical 

./ k. Newsletter 

"' 1. Journal 

iID. 
v' 

Technical and 
Applications 

(D. scull; Report attached) 

(W. Dean; Report attached) 

(E. Lilley; Report attached) 

(B. Hensel; See Ellen's letter, Board 
chart and telephone list, att~ched) .- ·~ 

3"}/L- 16G'-~ 
(C. Andren; Report to be presented at · '-"~~-
meeting) --

(J. van Etten; approved by fax) 

(L. Charron) 

(W. Dean) ~ Jb~ ~ '~"·v t -

( W B d ) /h,,.r.f Jtv. ~ . rog on 

(J. Beukers; Report attached) 

(D. Amos; Report Attached) 

Jn. Loran-c and Loran/GPS 
activities at RTCA (R. Lilley and D. Johnson; See also R. 

Anoll preprint paper, attached) 

~o. Correspondence (R. Lilley; see attached items) 
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6. Issues for Board Discussion and/or Action 

a. 1994 convention - B. Uttam 

Report should be available for discussion at the meeting. 

b. 1995 Convention 

See two fax documents attached. 

See also John Beukers' previously-referenced materials 
for the status of planning for the 1995 meeting in Russia. 

c. Memorandum of Understanding - 1995 meeting (copy attached) 

WGA is requested to enter into this agreement with INA; 
John Beukers suggested a Board discussion was desirable 
prior to signing up. 

d. Backup Plan for 1995 Convention 

Given the continuing changes going on in Russia and the 
former Soviet Union, it seems prudent for WGA (or WGA/INA) 
to give some thought to a backup location/schedule for a 
1995 meeting. That way, if something really disqualifying 
happens in Russia, we will not be caught unprepared. 

e. WGA Constitution - Terms of Office 

There has been some comment that the WGA Constitution is 
unclear as to the correct term of off ice for a Director 
elected to fill the slot vacated by a sitting Director who 
is subsequently elected President. Our practice may not 
be consistent with the words, or the words may not say 
what we want to do. Please review this, for a discussion 
and possible proposals. 

7. Other items for information or comment 

a. DOT User Conferences (Materials attached) 

These conferences support the "living document" known as 
the Federal Radionavigation Plan. WGA contributed to the 
1992 version, and we should stay in touch with FRP during 
the important years ahead. There are large chan~es taking 
place in the navigation system mix, and the FRP is the 
official us document describing our position. 

Attend and participate; identify yourself as a 
WGA Director! 

b. Coast Guard Loran-c Signal Spec Review by WGA 

A committee was appointed (Jim Van Etten, Walt Dean and 
Per Erik Kvam (NODECA), and asked to review the revised 
draft of the signal specification during April. If copies 
are not available at the 1993 convention, they will be 
made available soon after. 
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c. WGA Master Card Authorization 

WGA can accept orders for merchandise items using Master 
Card. Ellen is working with Bill Brogdon to announce this 
in the Gazette, and get a feature in there about our 
"store'' items (the hats, shirts, and decals plus archive 
copies of Proceedings, etc.) We will highlight this 
credit card use at the Convention, and maybe sell some 
items on impulse •.. 

Let's move some of this merchandise! Maybe we should have 
a big SALE, to clear out a bit, and get some (more
popular) t-shirts/sweatshirts into stock. 

d. GAO Report (copy attached) 

This paper has made some blood boil; Glen Rizner (NASAO) 
has already met with GAO to help them understand what is 
really going on. He and I are seeking a meeting with 
Senate staffers and Senator John Glenn, to try for 
appropriations language to insure continued Loran-c 
consciousness. Dale Johnson has pursued a similar road 
with the new FAA Administrator. 

e. Wall Street Journal Article (copy attached) 

Just an interesting article, for your information. 

f. ION Technical Meeting, January, 1994 (brochure attached) 

Note there is a session specifically including Loran-c. 
Get those papers ready!!! 

s. Round-Table 

9. Next Meeting - To be held at the close of the Technical 
Symposium, with Dale Johnson presiding. 

7. Adjournment 
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Beukers Technologies 
"Defining Systems for Worldwide Radionavigation" 

East Ridge, Longborough 
Moreton-in-Marsh 

Glos. GL56 OQX, U.K. 
Phone: 0451 870777 Fax: 0451 870222 

International Phone: +44 451 870777 Fax: +44 451 870222 

September 27, 1993 

Dr. Robert W. Lilley 
Avionics Engineering Center 
Stocker Center, Ohio University 
Athens, OH 45701-2979, USA 

Dear Bob: 

Enclosed is the program for the INA Orlando Meeting, October 24-29th, 1993. 

At the WGA board meeting under any other business, I would like to bring the matter of the INA 
and WGA holding meetings around the same time with overlapping technical agendas for 
discussion. 

Sincerely, 

/\,,--
11 

John M. Beukers 

enc. (4) 



.,oard of Directors 

Jbert W. Lilley ................. President 
David C. Scull ............ Vice President 
Walter N. Dean .................. Secretary 
Carl S. Andren .................. Treasurer 
James F.Culbertson ....... Past President 
James 0. Alexander 
David H. Amos 
John M. Beukers 
Frank S. Cassidy 
Laura G. Charron 
Bruce E. Hensel 
John D. Illgen 
Dale E. Johnson 
J. David Last 
Mark P. Morgenthaler 
Maurice J. Moroney 
Ben Peterson 

Wild Goose Association 

October 18, 1993 

The International Loran 
Radionavigation Forum 

To the Members of the WGA Board of Directors, and Committee Chairpersons: 

At the Santa Barbara meeting, we turn over our Association to its next 
administration. Continuity is essential, so that we can properly take advantage of events 
already in progress. 

We have a 1994 Boston meeting and a 1995 meeting in Russia coming up. 
RTCA committees need our continuing attention. In the coming months we'll see 
certification of loran and loran/GPS receiver systems for airborne use. Differential GPS 
(loran?) will be upon us. 

As I turn over the Presidency to Dale Johnson, I want to thank each member of 
the Board of Directors and each committee chairperson for your support of loran, 
dedication to the WGA, and for helping to make the past two years fun for me. This 
has not been a hard job, but it can take some time and thought. Please join me as I 
pledge my support and help to Dale as he takes it on. 

Robert W. Lilley 
President 

Wild Goose Association, Inc. 
P.O. Box 556, Bedford, MA 01730, USA 



Symposium Committee 

ExecutiveDirector ............................. EllenLilley Wild Goose Association 
Chairman ....................................... John D. Illgen 
Co-Chairman ....................... James 0. Alexander 
International Co-Chairman ........... Dr. David Last 22ND ANNUAL TECHNICAL SYMPOSIUM 
Technical Chairman ......................... Walter Dean SANTA BARBARA, CALIFORNIA 
Technical Co-Chairman ........ Durk van Willigen 
Finance ........................................ Mark Mandrell 
Exhibits ................................ James F. Culbertson 
Hospitality. ........................... James 0. Alexander 
Tours. .......... Susanne Illgen, Jo Anne Culbertson 
Video/Audio ......................... Carolyn McDonald 
Convention Planner ............................ Erika Faust 
Hotel Coordinator ............................. Amber Dahl 
Travel Coordinator.Betty Smith 1-800/874-8889 
Golf Tournament. ................ James F. Culbertson 
Tennis Tournament.. .............. David W. Gledhill 

To: Robe11 Lilley 

From: John Ill gen 

Subject: WGA 1993 Convention Report for BODs Meeting 

Date: 7 September 1993 

1. Technical Program. As seen in the registration package, the technical program, banquet 
speaker, and luncheon speakers have been finalized. 

2. Exhibits. Letter has been sent to potential exhibitors. If you think of companies that may not 
be on the WGA mailing list, please let Jim Culbertson know. 

3. Golf. Start time is set for Monday, October 18, 1993, at the Santa Barbara Golf Course off 
Las Positas Road. Please spread the word. Tennis to start at 9:00 am at La Cumbre Golf and 
Country Club. 

4. Finance. Projecting an $8 to $10K profit as directed by the WGA President. 

5. Hospitality. Jim Alexander to man hospitality suite. Jim Alexander and Jim Culbertson to 
buy liquor, wine, and beer at a discount in Los Angeles. 

6. Tours. Tours have been established. 

7. Video/Audio. Carolyn McDonald will be providing equipment and her time (no charge to 
WGA) in exchange for us promoting NA VTEK Seminars in WGA Convention registration 
package. If any of you see Carolyn, give her a "big" thank you. 

8. Travel. Encourage the use of Your Travel Center. The break in price with United Airlines is 
real. Call Betty Smith at 800/874-8889. 

If you have questions, contact Sharon Garland at 805/968-8661. 

JohnD. lllgen 
Convention Chairman 

NOTE: Hotel name has changed to Santa Barbara Radisson. All contracts were novated. 

Wild Goose Association, Inc. 
22nd Annual Technical Symposium 

c/o Illgen Simulation Technologies, Inc. 
250 Storke Road, Suite 10, Goleta, CA 93117 USA 
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MINUTES OF EXECUTIVE COMMITTEE MEETING 15 JulJI 1993 

_ A meeting of the WGA Executiue Committee was held by 
, teleconference on 15 July, 1993, starting at approximately 1340 

EST. 

1. Attendance 

Present were: 
Bob Lilley, President 
Daue Scull, Vice-President 
Carl Andren, Treasurer 
Walt Dean, Secretary 
Jim Culbertson, Past President 
Dale Johnson, President-Elect 

John lllgen had been inuited but was not available 

2. Meeting with FAA 

Bob Lilley reported on a meeting he and Dale Johnson had with 
Jack Howell FAA technical programs leader for Flight Standards on 
7.114. He could put into place for us a Loran-C ouerlay approaches 
program which would greatly accelerate putting loran in as an 
instrument approach aid. He has asked for a draft of a plan which 
Lilley and Johnson :ll.e. p ~ ~ t- t "-j 

3. Election Results 

Regarding election results, it was determined that Roland 
takes Johnson's seat on the Board for one year only, so that he 
must run again in 1994 if he desires to stay on the BOD. Lilley 
sent a copy of election results to Bill Brogden, and will correct 
then regarding Ro la i~rl before the next newsletter . 

It was agreed that the Constitution is not perfectly clear on 
succession to a seat of a board member elected president, and that 
perhaps the matter should be referred to the Constitutional 
Comnittee. If a question renains, it will be put on the agenda for 
the 185th board meeting. 

4. Approual of Minutes 

Minutes of the 104th BOD neetings were approued with the 
notation by Culbertson of the typo in paragraph Se, where "now" 
should read "not". It was noted that Lilley had sent an errata 
sheet out on 6.12. Formal approual must nade at the next BOD 
meeting. 

5. Vice President's Report 

Daue Scull reported discussions of the 1995 11oscow conuention 
in which the ION and the Royal Institute indicate they may 
participate. It may be the International Association of Institutes 



~ at the conuentir 

~- 9. President-Elect's Report 

Dale spoke to CDave Hensen?), the designated FAA 
adlllinistrator, yesterday and there is a possibility he could be 
persuaded to be a speaker. He is going into Senate hearings next 
week, but lllay not have any "show stoppers" in October. 

Nobody knew the status of speakers. Lilley questioned whether 
we would have a keynote speaker, again unknown. A discussion with 
Illgen is required. 

Johnson and Lilley haue been in meetings in Washington where 
it is increasingly euident that loran is very definitely needed as 
a hybrid partner with GPS. We need to be looking for ways this can 
be conveyed to the users to counteract all the GPS hype that is 
causing heartburn in the industry by creating unrealistic 
expectations. Dale thinks he sees some light at the end of the 
tunnel. Jack~~) seems receptive to our remarks. Dave Hensen 
understands the issues, and Dale will try to get an audience with 
hilll. Now is a critical time, and we need to raise awareness of 
what reality is in this field. Lilley suggests one way is through 
our newsletter, as Bill Brogden also writes for other publications. 
Johnson suggested that industry representatives have inputs to such 
as aviation publications. A representative of IFR lllagazine is 
currently trying to pull together a story on what is happening in 
the navigation scene, and he could do us a lot of good. 

Culbertson offered to fax a copy of the draft letter to 
lllanufacturers to Johnson and Dean. Johnson spoke to Bob Anoll 
about the auailability data on GPS, which is not uery satisfactory 
wl1en considered on the bas is of hours downtime per year. A 
combination of GPS with Loran-C or inertial is now considered 
essential for sole means navigation. Loran seel!ls to have the lead 
over inertial. 

Lilley asked if everyone had a copy of the WGA Statelllent of 
Radionavigation Policy, and it turned out nobody did. Bob decided 
it would be a good idea to fax a copy to all XCOM mel!lbers. Dale 
mentioned a remark by Phil Boyer of AOPA looking on WGA members as 
"those loran nuts". We need to be careful in our public 
statements that we present a balanced approach to nauigation 
problel!ls. Boyer's remark appears at odds with the fact that he was 
our banquet speaker in Williamsburg in 1991, but perhaps reflects 
a political tendency to go with the tide. 

There was some discussion as to how to keep our message in 
front of the AOPA and silllilar organizations. 

10. Moscow 1995 

None of the U.S. groups will go to Moscow in 1994. The 
consensus of WGA BOD is that the 1995 Moscow meeting will be our 
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Board of Oirecton 

Robert W. Lilley ................. President 
David C. Scull . .. . . .. Vice Ptcai<lent 
Walter N. i)c.an .................. SC<.lnC&ry 
Carl S. Am.lrcn .................. Treasurer 
James F.Culbcruon ....... Past ~aidcnl 
James 0. Alexander Wild Goose Association 
David H. Amos 
John M. Bc-.ukera 
Fran~ S. Ca1osidy 
Laura 0. Charron 
Bruce E. HensP-1 

The lntsrnatlonal Loran 
Radlanavlgatlon Forum 

John D. IUicn 
Dale E. Johnson 
J. O•vid Lut 
Mark P. Morgenthaler 
Maurioe J. Mnroney 
8Bft Pctel'!IOft 

VICE PRESIDENT'S REPORl 

9/10/93 

I welcome Dale Johnson as our new WGA President and look forward to his term. 
I have infonned Dale that 1 w1shed to step down from the Vice President 
position that I have held s;nce 1990. It is time to develop some ne~ ideas 
and g1ve some one else a chance to play a role in the Executive Co11111ittee. 

It has been a plP.asure and a honor to serve as the WGA's Vice President in the 
last two presidential terms. Jim Culbertson and Bob Lilley ha~e been 
outstanding leaders in their fields and have been very supportive to me 
through their roles as president. 

Serving as the V1ce President for Operat;ons, 1991-92, gave me great insight 
into the internal workings of what I found to a h1ghly respected professional 
association. I am sure this has helped me in my new job as The Institute of 
Navigation (IOH) Executive Director. 

I am extrel'llQly grateful to Jim Culbertson, John and Marilyn Beukers and Carl 
Andren for their moral encouragement and pat1ence during the per1od I was 
learning to do the job. Bob and Ellen Lilley also tnade the transfer of 
operations to Ohio, in 1992, a relatively easy task. I also want to thank the 
many WGA directors who have helped me on some very tough problems when I 
called on them. I will not na11e them all at the risk missing some one. I do 
want to say, however, the 1991 WGA Technical Conference in Williamsbur9 was a 
success due to strong support I received from Co-Technical Chairman, Dave 
Olsen. 

I realize it has been a long t111e s1nce I boarded the USNS Compass Island 1n 
1957 to perform tests on a bathyw1etric survey system using a Cytac (the 
forerunner of Loran-C) receiver. Little did I real;ze then how important the 
development of loran-C would be to the progress made in navigation and its 
effect on my career. I feel very proud to have been closely associated with 
those who have contributed so MUCh to the development of loran over the past 
two decades. I am not leaving the WGA, however, as I have another year as 
Director and feel there is still much to be done in WGA. I look forward to 
further expans;on of loran throughout the world and I hope to help ;n this 
regard through my duties in the ION and the International Association of 
Institutes of Navigat;on (IAIN). 

Wild Goose Association, Inc. 
P.O. Box 556, Bcxiford, MA 01730, US.A 



. Goose Association 

Date: 11 September, 1993 

To: Bob Lilley 

From: Walt Dean 

WGA FAX 

Sun Se1 2 1993 02:21 am 

Fax Ho: 611-593-1601 

Fax Ho: 503-691-2283 
Phone: 503-691-1113 

My only input to the meeting is not as secretary, but as a 
recipient of the FRP and the notices of meetings, I am stimulated 
to suggest we should discuss the latest uersions and, if 
appropriate, attend some or all of the scheduled conferences. 
can probably attend the one in Seattle on Dedember 2. 

Walt 
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~ate: I will attend the Columbus, Ohio November 30 meeting, along 
with others from Ohio University. 

Bob Lilley 



WILD GOOSE ASSOCIATION MEMBERSHIP SNAPSHOT 

Membership Status as of 93.09.15 
Details for Members With Dues Expired > 1992 

Individuals-Regular: 
Individuals-Sponsored: 

Corporate 1 Lead Members: 
Corporate 2 Lead Members: 

Corporatel/2-Sponsored: 
Associate: 

Life: 

Total Paid Members: 

Honorary: 
Complimentary: 

Total Members: 

Lost: 
Revoked: 

Resigned: 

Dues Expir 89: 
Dues Expir 90: 
Dues Expir 91: 
Dues Expir 92: 
Dues Expir 93: 
Dues Expir 94: 

Subtotal 

Prospects: 

Control; all dues_expir>1992: 

113 
118 
129 
144 
349 

0 

853 

2655 

444 

244 
12 

7 
8 

74 
4 

52 

401 

10 
43 

454 

18 
79 
48 

(should equal Total Paid + Complimentary) 

Control; Paid+Complimentary: 444 



Wild Goose Association 

September 8, 1993 

WGA Election Participants: 

The International Loran 
Radionavigation Forum 

Please excuse the lateness of this letter. It got buried in summer 
activities. Sorry! 

Congratulations to the new 1994+ WGA Board. Thank you to all of the 
participants for making this election possible and successful. It 
takes the willingness of everyone, giving of their precious time and 
experience, to keep WGA growing and successful. 

Enclosed is the election results. Elected were: Dale Johnson, 
President; John Illgen, board, 3 years; Bill Roland, board, 1 year, 
(filling Dale John's seat). Re-elected to 3-year board terms were: 
John Beukers, Jim Culbertson and Mike Moroney. We look forward to 
seeing everyone at the 1993 Convention in Santa Barbara, CA. 

Sincerely, 

Ellen G. Lilley 
WGA Operations 

Wild Goose Association, Inc. 
P.O. Box 556, Bedford, MA 01730, USA 
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Subject: WGA NOMINATING AND ELECTION COMMITTEE REPORT 2 JULY 1993 

From: Ben Peterson 

To: Walt Dean, WGA Secretary 

WGA Ballots for the election of President and Directors were 
counted in New London, CT on 2 July 1993 in accordance with 
Article IV, Section 5 of the Bylaws. Results are as follows. 

President: 

James Alexander 
Dale Johnson 

Board of Directors: 

James Alexander 
John Beukers 
Jim Culbertson 
John Illgen 
Mike Moroney 
Bill Roland 
Doug Taggart 
Durk Van Willigen 
Dale Johnson 
Bill Pcfhernus. 

Encl: WGA Ballots 

83 
92 

53 
136 
101 
86 
92 
81 
93 
72 
1 
1 

following members of the 



Rnard of Directors 

Rohen W. Lilley ................. I'l'OClidenl 
navid c. Scull ............ Vice P'rcaicl~t 
Walic:r N. Dco.n .................. Stt.r~ory 
Carl :I. Andren .................. TJ'Qaw1·.:1 

Wild Goose Association Jama P.Culbenton. . . Put President 
James O. Alc:nu\kr 
D1vitt H. Amo1 
fohu M. Dc.wkc:rw 
Pnnk S. Cassidy 
Launi C. Charron 
tfruoe E. Hensel 
Johll D. lllgc"n 
Dale E. Julmwu 
J navid l.11t 

rne 1n1ernar1ona1 Lot1111 
Radlon•Wgol/on Forum 

Mark P. MorpthaJ.r 
Maurice J. Moroney 
D.;n~r1on Report for the lOSth Board Meeting 

submined by John M. Beulte~ 

L WGA Rsutinnaviption JoumaL Directors will~ disappointed and even amoycd lhot o"" 
aaain after a productive mitillt earlier in the year, activiLy on lhe Jounl31 had to be displaced by 
vLher priorities. Tbcsc were associated with CPS/GNSS and the f urure mix nf wnrldwide 
rudion3"igation systems. The nec.d for thP. Jnumal is greater now than ever before huwe:v.:r 1.hc 
detl"l:mrl~ upon my time for wrinen material, travel auJ pn:sentatiom has not permitted I.he luxury 
to set aside ;a llcJi~atcd block of time sufficient 10 1ct the job completed. Then: is no lack. of 
material or difficulty in getting contribu1or participation but there i~ very little industry suppon. 
Intem:uional. loran m3y change. this situ:i1ion. We want to iet the Journal out, it is impurtam to 

do so and it is lnng overdue. ReCOiflizing this we will k."p u-ying unless Directors have anolher 
avenue to use. 

2. 1995 Convention in Moscow. Report on the site survey tnr t.hc lW~ WGAllNA/IRN 
Convention in Moscow was circnlare.rt and a vote to procee'1 in 199' was matlc. A subsequent 
m~ting in June at the ION Annual Mccttnii; sele..:wd a date at the end of May early June 1995. 
Since June the~ h~ been one way communication to Mr. Denisov to confinn a specific date, but. 
as ofthis writing, no dole h:is been established. Dr. Andrew Strattnn i~ the focal point for INA 
and I have been in regular communication with nim. Since Mr. Ocntsov ~ schwulctl 10 be at the 
WGA Cnnvemion in October Clime of the BuanJ meeting for which this is being written), 
establlshlnJC a flnn date should be possible. 

3. NW Europe Loran·C System (N1';Ls). Nhl.S is progressing but ne1.>d:s hclv !!um 
manufach1ref'!I and the user community. In 11dJitiu11 the Coordinating Authority (CAO) needs 
suppon trom d1use with loran expertise but has 10 set up m organization to accept this. 1 :im 
involved in a Loran Awnrcness Pro;rarn and am attempting to ~oorrlinate promotional acttvttles. 
One example is the dr:i!'c pamphlet anachf'.d tn th1ll report. Anyone ls Invited w ..:ommcnt or 
compbin and all c.ontrihution1 will be wen received. Sim .. ~ lhe credit indudcs the WGA, 
Roard approval is needed. nus pamµblet is, in addition to a more comprehensive technic21 
document bt:in~ pl'cparcd by lhc CAO, for distribution by the group member coun1rie.~. Pertiaps 
an .invitation to the CAO by I.ho WCA to submit its material for review mi&nt be tn order. 

4. ION Nstionnl Tedtnlcal Mee1in1 Jan. 1994. TI•crc is to be session on OPS and Ground 
Ha.~d Kadio Navtgatton Tedmolugy at the ION Technical Meeting to be held in San Diego, 
January 24-26. This is an opponunity for loran or loranJGPS type pal'f!"· I am chairin& thi~ 
SC3Sion and would like to see terrestrial systP.m~ receive proportional rcpresenuuiun. Plcasc: 
conrac:t me. 

Wilti Cnni;e Association. Inc. 
P.O. Box 556, Bedford, MA 017Xl, USA 

Oi16WGAJll .... 1 Of z 
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Tht Ni!vicator's Dre.am 
h has ·:>ccr_ J.:>r:g said lhal the p:-udml n~vigator d<>es oot 

rely U,XVI a snile JOW'CC <•( d&U lot po1itio:i location and 
na·1i:lll.ion. N(lnhWcslEllr•>F is io>n 10 geuwoaD. vealhcr, 24 
Ju/<Uyradiollll.,igalionscrvic:shlti~ lhe navipt.>r's di-l':#n. 
In 19')4 l'M:IUC. lib ge& Llefrlloc·va1g~ <•f pndsimi Unemi~ 
Lora."1-C supplier.ten~ by Liie United Sllltc.!-cwmd u.1clliu:. 
Global P:>liitioamg Syuan. B11 ivhy IHI.Ii & ter.esbial iy.1:1cm 
and one in sp11Ce? ..\r.d ~ha.I beoorne& or the cutrenl O:.a:a 
sySle:rllha&hubcea asedfor ilc;ldr.uuhi.s •~a? Whu ehoi:r 
ofusereqUpll\enl will there be a:td v.-hat 1.Muldbc boaghl? This 
fac1 Jheel provides some blckirc.wld on rajiiJN~i@illion t)f

wms 111r.d provide. uuweis to llGfT.e oftcra uke.1 quut.ions. 

l\arigaling by Satellite 
In lh£ 1993./4 I.Rm hmc lhe :Jai!Od S~ Gl·>l:al Poai

tionilig Sys1e1n :cPS) is 1G be d<cbmd opallionaJ fqo ~hil we 
b1tl'mdc:r :h~ 00111101 ofL\eU.S. l>e;>artmen:of Defc:tSe 111d wi~\ 
no Ei.rope.a-1 involvencnL ne fcmrr Sovie1 Uiior:'s Globil 
Ni11igationS'iAellitcSys~111(GWNASS1c:>r.tinues1ebede·1d
op:4 with CcfC'JI~ fun<b fey cM! c.pentioi: JOtnttirnc in lJ'.e 
furure. f(lr gmcraJ world·widc use, citil IM)(ICplAllCe ofbolll or 
lhese 1y1tau :.us yet ID be achlc~ed. lnaddi1.i:>n. uid i:'1 toe ping 
wilh lhe US. 'rnt.egy lw nllioaa: 1oruri1y, lhe U.S. CPS 
1ysle111'1 WC\rlll)Y iJ plL-p.>sel;t cle~ T> <>veroc·me these 
dr.a.-biM:lu the iAr.crulionaJ ·::owm1rJr1 ii u:tive!y wo>r~g on 
plms b provide 1 walJ.,.,i4c M1el1ie n1vigwon '!'lileln spxi.fi
c&: ly de.signed for civilian u..-c. 

Jn tbe mtantlme whllc lbc lllD jlOlt:od.t ol atellJlr 
tecbiaokigy 15 ~lll>r a5l1l!SaCI and Ille bne$ 11W"101u>dlng 
IMDC1"5hip llDi:l l:<IDll'l>I are being RSOlll'ed, c:nerace of tht 
phdslo11 Lora11-C radlooaYlaat.k•DSJSltl:l i'> bt.ng tllltlldd 
wcrld"1d~. 

Terrestrial Lono-C 
Dcvelcpcd by lh: u11il::>d Si.es i)epu'men1 of Delmsc 

lllld anpJoyej by lhlll tgcn:y rcrr alm:is w years ~fc.re being 
tllmed over kl civil use in t 97-4, Lcnn.C is no~ the worldi mo.s: 
eatm1ively lsed i;ysi::m ofrali:>r.niaalion. Puring 1994. ltlt 
UniUd s~ ()YllJ'lle.u LD111r.-C lnllUmdling f~i.iti~ wi.:il be 
auafem:d to ho.st llO.ar.tr,CJ, o11uctiln L\a is cau1ing ~
deilled upgralin1 uij e)pmsion cl Lorm-C «hro11~ou1 w 
"l()rld. A~ :olhe.se elli.tti:ng :"arililiell\. new ~Ulions ue being 
inala!ICll by oth:::r natiou eilher Iii 111 individuu wtia.tive or in 
pu.- nx:ll u th!l N<ir1hvcst EJ.rope ::on..<oniura co~isling of 
De1u:iut, Fruce, Germany, l:el&11d, Norway aad 
The Ne-.ha-;O<b. 

Co1Dmoowcalllt of IDdeptnderit S14ttcs iCIS) 
£u.endina from Elll'l)fe ID I.lie Eu1 WO the as. Lcr Sl-C 

iabtiJl&ooupledwilb alcok-dilt sys;em:OOwr. uOuyka. The 
umc is &a!Ung pl.ct: from the \\' ~· ::oau of the U\i1bj Stu.es 
U.O cheOS. The.OS t.1J plnSCor\Qlal hm oovaagc mi io 

cwpl& ~ C":uyh syae:n wilh 1hc J..:nu.c :tiaim S. tt.e 
Meditc:mfne.wi. i>ie Bulic ud tk Br .. nt.uu ~ 

~orthwesl Europe. ~orlh Se1 11nd 

~orlli Atl11ntic Loraa-C Sple111 
Und~ I.he a.pecmrn1.s.1g11d onAugu.;15, l'i9Z byD;:-nrnart, 

Fr:i..'lce, CCT111any, lrd.nd. Notwa) uid Tie Netherlands. Ile 
eiliting U.S. LorK1-~ truuaiue~ btir1g tnruf~r.eJ tl host C(lun
trie.s wiU be joinX with l'•"o from Frarcc .ind duce nc"' mtio111., 
one i..a lrdanc: ut~ :wo i.ro NC>rwiiy. Tlie nire sutions v..ill be 
opera.led in fow ch.air.s. While pen of Ll1e s~·~•<-"lll is c.11:'.elllly 
opcutiootl, ftll opera:ic'll v..ilh the 11e·N slat.on.s is nol ClfC4:1td 

bcfort nlid-19')5. 

Ce>11Dtlies (11volved ii) Lrna:i-C Opercitioas. 
Bd5'5, Oa:a.dA. China. Deiirnn Oubai, Eg:<?. Franc:. GcJ. 
snmy, India. mhnj, J"'Y· Japm. Korea. Thi: Nelh::rlandl.. Nor
...,,y, lbuJia. Si;ein.S11.JiliArabi1, Twlef,U.Q'me. uw! lhc\Jni:ed 
S1arcs ->( Americ.a. 

ComJokmeni..r, .S.)'stemi 
Lora-i-C u.d sselliu •pllons aie :ific" flOT1rl)'-X u t"eing 

compejtive wt.a, in fact. they m: uruq.iclyc.on,picmrntU)' i01 
L'te uw.. Bolh s)'-"ffllS have e~cc}l(i)U.lper1om1a1-.cc ch.aracln· 
ii ti: s bo .u ~ha v: lhciJ WCAbess~ s B u1 \:£cause thoe • ipul.i an.; 

Ir a.ns n:.n ion patJu aJe 1£ tally 4i ff emit the ailvar. tag cs .:i I orw 
systemove;-cornellie Jeticio:n.:ics of ue .:ithcr. Repeau·~1c .:cu
ncy. signal av.Uh1bility, sys1.en in:cgri&y an<l llXUDda.nc) m 
sig:i.i1icu11Jy improvc:t IO Lh: poin: ,.h-:rc l:1c combinuior.of lhe 
[W(I !)'tl.C~ S~f'i~ IJle moil srugml perfonn<m<:C r~llllC· 
me:iu "'1thow reliOrti:ig I<> ex;><:nsive augm.-:nllltoru llld llJOll.i. 
tor Sia. 
De-..~ and Lc•r.in-C 

Decca Ila; well sr:rv«I l}.e mai\nc ccmmuTity n rr .any 
pi11S ofLhe world far h!f 1 ceranuy bu: &oda) die S)'s&~.-,, ui:c is 
in dcclbe. LorUJ..C provides s:gnific:anl'l be:tcr ~rfof'llU.llll 
will :'ewer lnranila5 L'i:m Decca. Mile lx•ll! Da::ca and 
lnnn..C oper41C in uimilu ,:ianol lie fru:pmcy ~ lhcy 
lllC :-U.-.da.mtntaDydif(cielll in sigr al formu ud ~. The s:ll.#\ 
r<111ie Cocca 1ys&ta ·...,u d!sib'a.l fer marine ·~. Loran-C 
aivials rec.ell IOOCl<m °' ncre ud .,-e cmplc)'«J()n lutl. 1.1.su 
ar.d in I.he u. ':lie signal characL-r .stic1 of Dcc::.11 cannN :lis
::rimiuae 11.UU1 Ille effecu of nighllim~ propaplion whClCu 
Loran .C iubig:Mld rpocife&Uy 10 e lrrJn;t~ lhi 1 $ll\lftc •>f aror. 
And impo111111 to lhc s:rv ii;.: i:rov idcr, !he :051 )XI' sq.;.n: ltifo
:neln ol COYefll#;C is signilicarJI)' leu whcll usins Lonn-C. 

GPS :nid SeleC1ive Av11ilai.iJi1y (SA) 
Two kveb of' savicc ll'C proviJa:i b} CPS; Pieci.sioo .mj 

Surularc.. n:e im:icuio:a Jerviet ii r~ri;l.Cd lO the -n:liwy ~~ 
lhe sta:idard un>i.c.: bu betnoff<rul 1othc 'Norld .'or civil US<C ti 

ao charge. Al pan of lhc U.S. m.I i·>naJ .ste11rity siute!!)I. errors 
art ~ly inlroduccd ialD lhr s:andarl ser.t:oc sig.,als (~A) 
lb~l c.n p-oducc emin i-. poslfon of )•)() me\el'S Of m·.>re 
depelldii-g upo:t 1a1elli1e geometry. Th:s is the itpt.a!Mb& ai::.:~ 
racy :>fGPS 1111'.eu • wnaun~w sire am ·Jf ooncctioru u~ 51Cfl: lo 

a llSU <Wing opcntion TIU 5houlj be COffi?lll'O-J w\l)i I 

~ble acnucy vfLorUl-C C>f)().5Qmc1en. 

User Equipment Choice~ 
Position fiiUng and :uvi.g6ti.1l! wiL1 l...orM-C :n sal.clJill!l u 

bued~rde:if:greceive.d lJA11Smis.si<lru1opre.:ile :ine- Sil.ce 
Ill Lorm-C rransmitt::r and .U satcll~ clootkJ t.a•e il oc·rnn-.ni 
time rcfeic:nu. ro.::eivcn lttllt .uc appropriuc:lydcs.gno1 can l!Se 

both ierrestilJ Lmm-C s g:iilll.s and sudliae s igll&ls i0oomp11u 
po.silion. Arwti•er !IOdc:si~ocl incna..~ dlenwnberofJign.L 
M>urcu available (4 1a:elli1es tnJ 3 Lorm.C s:aJioru, f01 u.
amplc) Uld pro~ide1 as:gniiicftlll ilT provcmmi in pe:fonntnn!. 
Rc<eivin,; equipncnl lhu pro,c1so lxm loun-C md GPS 
tnllirrWs.on.5 is btx>omin& 1v11.i:ablc. The ahcrr.IJive is lo csi

pioycithe-; ut.andw .. .c l..oran-C u:U· or GPS'mit.n .if tle ;io:llta 
book cm ..Cford it, ooL'l udu. BUI rcm~mbcr lhc rcpca111l:le 
M1C11racy ofL>nn-C is c.oru>ider.i.bl) b.!r.cr lha.-.GPSemployod 
withoJI •llfl?le111enn.I comrnu-..ic11ioru fo1 o>~ cf '21015. 
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To: 
cc: 
From: 
Date: 
Subject: 

Bob Lilley@614-593-1804@ FAXGATE 
Dale Johnson @ 503·384·2138 @ FAXGATe 
Dave Amos 
09/03/93 12:47:42 PM 
Items for 105th 600 Meeting 

P.2 

ITEM·Jungle Drums: It is rumored that at a recent ceremony opening the Loran-Chayka baseline, RADM 
Bill l:cker (G·N) announced that, among other budget cutting options, the USCG is considering ceasing 
support of us l..oran-C operations by 1996 instead of 2015. This is an Item on the table along with a /fM1t- l 
number of others of course, and Is potentially a posturing. However, also rumored is that the Clinton 
administration is talking about Government support of only one RNAV system, namely GPS, as opposed 
to two, Has anyone else heard corroborating talk? I believe it Is true. I don~ know what support options 
are being discussed in absence of USCG support, if any. WGA should come to Loran-C's defense again. 
Let's agree on our strategy and process and proceed. 

Report from the Chairman or the Loran c Technology and Applications Committee: 

I an participating as a member of the ION Technical Workimg Group on accuracy definition. The goal of 
the group is to reexamlng current deflnltlons and metrics applied to radionavigatlon systems and publish 
an "approved" or recommended set for use by writers, manufacturers, advertisers, technical contributora, 
ect. The whole point is to get everyone talking the same set of metrics so that the user can see what he 
can really expect from a nav system. The discu~ions include various accuracy measures, various 
reliablllty and availability measures, and integrity; L.oran-C, GPS, DGPS, OMEGA; GPS issues like CA, 
PPS, SA, AS: we are trying to avoid geodesy and datum issues. 

For WGA, the prospect is to debunk a lot of claims being made about GPS, I will provide copies of the 
deliberations for review and comment by the WGA. 

Respectfully submitted, 

OaveAmos 
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INTEGRATED GPS/LORAN-C RECEIVERS; A PERSPECTIVE ON 

USER ACCEPTANCE, INTEGRATION SCHEMES, AND CERTIFICATION-STATUS 

Robert AnoO 
Systems Control Technotogy, Inc 

Tel (202) 646-4830 Fax (202) 6464790 

ABSTRACT 

This paper reviews the status al augmenting GPS with 
Loran-C to satisfy the raqulrad navigation performanC8 
of an airspace. Specific Issues discussed are Its 
acceptance by the aviation community retatlve to other 
options, RTCA SC-159's developing position on the 
recommended means m Integration. and the status m 
the draft GPS/LOran-C Minimum Operational 
Performance Standards (MOPS). 

INTRODUCTION 

When the aviation community looked closely at the 
navigationaJ performance delivered by GPS, they soon 
realized that this system does not, by Itself, satisfy the 
required navigation performance of an airspace. 
Specifically, GPS delivers Insufficient avalabUlty of 
position Information with Integrity [Table 1)1

• To 
satisfy this deficiency, a receiver which hybridized GPS 
and Loran-C was one of the first combinatiom 
analyzed as a potential solutlon. HOW8V8r, in the put 
few years considerable research has gone Into 

TABLE l 
AVAILABILITY OF POSITION fNFORMATION 

WITH INTEGRITY 
GPS WITH BAROMETRIC AIDING 

r 24 SATELLJ:TES WITH 3 FAILED1 • 

EN-ROtlTE PHASE OF FLIGHT 

A B c A - AVAILABILITY 

JFK-LAX 94 45 70 B - AVERAGE OUTAGE 

SFO-NRT 96 25 60 
(MINU'l'ES) 

DFW-COG 99 20 
C - MAXIMUM OUTAGE 

JO CMINU'l'ES) 

TERMINAL NON-PRECISION 
PHASE OP APPROACH 

FLIGHT 

A B c A B c 
SFO 94 JO 75 86 26 100 

DFW 92 22 55 79 J8 80 

ORD 93 26 80 8l J5 125 

JFK 88 58 140 78 79 210 

ATL 92 30 90 80 42 180 

• 21 satellites will be usable at least 98% of the time. 2 

Investigating other augmentations. The author 
prasants a perspective on how wal ·the raceivar wll be 
acceptad by the aviation comrnunly In light al recant 
developments and the working. group'• lntertm 
condusions and status. 

ACCEPTANCEBYTHEAVIATIONCOMllUNITY 

After developing a supplemental GPS MOP~ RTCA 
Special Committea-159 (GPS) was tasked to continue 
Its work and develop a soia-meana GP~ MOPS. 
The COlliilltlae condudad that. u.. navlgldlailll 
syatams on which to davak>p. ca dirt t!r rpracedlna, 
for other than pracision approachell, 'MJUld be GPS 
augmented with GLONASS, GPS lnt&gilty Channel, 
Inertial and Loran-C (GPS by itself was dismissed as 
an option). Possible other augmentallu11s ware 
dismissed due to known deflcienc:ia a lack al interest. 
and a shortage of expertlse/manpowar. In the 
author's opinion. GPSfloran-C Is amagi1g as the 
most desirable near-term navigational aystam for those 
who do not plan tu venture Into ocaanlc:alnlpace. Its 
limitations In oceanJc airspace may also not be 
insurmountable. 

This conclusion has been reached by as much of a 
process of eliminating other augma dalluns as It Is 
from the sbaigths m GPS/Lo~ lntegiatiun with 
GLONASS was initially greeted with considerable 
enthusiasm but that enthusiasm dlminisMd for savaral 
reasons. First, the Russians have publicly made 
conftlcttng statements about their country'• wlllngness 
to maintain the system. Second. conllnuuus wave 
interference from mobDe communications systams and 
SATCOM remains a problem. Third. many pundits, 
partlcularty those in the European avilllan cammunlly, 
strongly object to completely relying on two rnlJlary 
systems; particularly since both could become 
inoperative for the same reasons. Of these three 
reasons, Russian statements aboutthe l8'IC8l18ln fubn 
of GLONASS may prove the most daunllng and by 
itself make users reluctant to purchase the raceMlr. 

The GPS Integrity Channel (GIC) would enabte GPS to 
satisfy the required navigationaJ perfommnce but Is stll 
a number of years away from being operational. The 
United States Government also condnuas to deliberate 



3. "Minimum OperationaJ Performance Standards for 
Airborne Navigation Equipment using Global 
Positioning System (GPS) Augmented with Other 
Systems/Equipment/Techniques Part 1; Third Draft, 
July 2, 1993. 

4. van Graas, Frank, "Baseline Fault Detection and 
Exclusion Algorithm,• 3rd Draft, Presented to RTCA SC-
159 Working Group-5, July 1 o, 1993. 

5. Ibid. 

6. Enge, Per, et al. ·eomblnlng Pseudoranges from 
GPS and Loran-C for Air Navigation,• JournaJ of the 
Institute of Navigation. Spring 1990. 

7. Braasch, Soo Y., •Rea1t1me Mitigation of GPS SA 
Errors Using Loran-C, • Wld Goose Association 
PreUmlnary Proceedings, August 24-27, 1992. 

· 8. Lachapetle, Gerard and Townsend, Bryan. 
"GPS/Loran-C: An Effective System Mix for Vehicular 
Navigation In Mountainous Areas,• Joumal of the 
I nstltute of Navigation, Spring 1993. 
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Mr. Joseph Pino, ACW-300A 
Federal Aviation Administration 

Technical Center 
Atlantic City Int'l Airport, NJ 08405 

Dear Mr. Pino: 

September 8, 1993 

The International Loran 
Radionavigation Forum 

I am writing on behalf of the Wild Goose Association to extend a specific invitation 
for Robert Erikson to attend and participate in our 22nd Annual Technical Symposium. 
The WGA provides the international forum for the Loran-C navigation community. 

Bob has contributed significantly to the introduction of Loran-C into the NAS, and 
he continues to support our efforts to revise the system error budgets and test procedures 
to insure an available and safe navaid. We would like for him to present his error budget 
changes and to participate as we begin to develop GPS/Loran-C hybrid-system standards. 

Your support of Bob's participation in the Symposium will be much appreciated. 
Thank you for your help. 

RWL:skc 
JP0908 

Welt 
Robert W. Lilley, .D. 
President 
(614) 593-1514 

Wild Goose Association, Inc. 
P.O. Box 556, Bedford, MA 01730, USA 



Bvard of Directors 

Robert W. Lilley ................. President 
David C. Scull ............ Vice President 
Walter N. Dean .................. Secretary 
Carl S. Andren .................. Treasurer 
James F.Culbertson ....... Past President 
James 0. Alexander 

Wild Goose Association 
David H. Amos 
John M. Beukers 
Frank S. Cassidy 
Laura G. Charron 
Bruce E. Hensel 
John D. lllgen 
Dale E. Johnson 
J. David Last 
Mark P. Morgenthaler 
Maurice J. Moroney 
Ben Peterson 

Mr. John M. Beukers 
East Ridge Longborough, nr. 
Moreton-in-Marsh 
Glos. GL 56 OQL ENGLAND 

Dear John: 

July 25, 1993 

The International Loran 
Radionavigation Forum 

The WGA Executive Committee asked that I write to you with our thanks and 
appreciation for the excellent report on your Moscow trip. The group shares your concern 
that the meeting needs careful planning and budgeting. Specific suggestions were made for 
someone like Erika Faust to help on site. 

Dale Johnson, our President-elect, and I will be searching for a WGA U.S. 
representative to serve on the Steering Committee, and your suggestions are sought. We 
are working on the assumption that the 1995 meeting will be our Annual Technical 
Symposium. Is this also your feeling? 

Once again, my personal thanks and those of the Executive Committee for your 
continuing dedication to the WGA and your excellent report. 

RWL:skc 
JB071593 

xc: W. Dean, Secretary 

SincW 
Robert W. Lilley, Ph.D. 
President 

D. Johnson, President-elect 

Wild Goose Association, Inc. 
P.O. Box 556, Bedford, MA 01730, USA 



Wild Goose Association 
The International Loran Navigatim Forum 

Facsimile Message 

Frca: 
Roben w. uo.,, Pl'llWIDt 
AYimim Bnpa-in1 C.... 
Ohio Uaritwilt 
Atbim, Ohio 45701 
(voice) 614-~1514 
(fax) 614-593-1604 

Date: ,l.pc;p, /ff'_£mie: $; I() 
/ ' 

This is pqe 1 of J. papa. 

To: 

.k1tl. v: ~ 
m1-ry-oqS-13~-o9-,;.;. 

0 Gmap: Bucaliw Q4 II ..... 

_Dawld Saal, ION. E:sec:ame Diadar 
__ W..._ Dea, WAU>&\N, ...._, 
__ cm A • -. RACAL MAJUNB. n 

.Jmr Cdnrt zCOAS'l'WATCB.it...Pm. 

0 Gmap: Boml ol l>iadla, 1992-93 

---1- Ale t •AMT 
_..... AmM,.SYNJmCS 
_Jolia B-hno BBUDRS 'l'SCllNOLOOlm 
_l'nllk C sdiJ, DATAMAIUNBIN"lt: 
_I.-. a..na., NAVAL OBSBRVATORY 
_Brace 8-11, B. P. OOODRICB -_J_ ~ lLLOBN SUJl.A110N 
_nu.st ,~ 
_.........,,UNlVBISDT OP WM.II& 
_.Maklfat 019- nm«BIB 
--Mlh- ......,. VN'l'SC 
_._ ........... USCG ACADEMY 

De .,,.a.a 
_Dmd oi.. - usoo 
_Willima ...... - GAZBTl'B _J_.,.. ._•AWARDS 

Mania...,.• RTCA 

This will confirm that at their board meeting on April 22, 1993 and subsequent Executive 
Committee meeting on July 15, 1993, the Board of Directors of the Wild Goose Association 
approved of a Radionavigation convention to be organized jointly with the International 
Navigation Association and the InterNavigation Committee of Russia to be held in Moscow 
late May or early June of 1995. The exact date is to be determined by the host, the 
InterNavigation Committee. 

No further authorization from the Wild Goose Association is necessary for the planning of 
this Convention to begin. 

We look forward to working with you. 

WOA Int.rnational ~ Sympo.ium 
Bania, Barilan4 CA. 
~J.NJ...,UID.: 

Call John illgea for Details, 805-968-8661 



---------------

FAX TRANSMISSION: NUMBl:R OF PAGES INCLUDING THIS ONE ( 1 ) 

Beukers Technologies 

To: 
so·s Fax No: 

From: 

Sublect: 

1. Moscow 

East Ridge, Longborough 
Moreton-in-Marsh, Glos_ Gl 56 oox U.K. 

Tel: 04~1-870n7 Fax: 0451-870222 
International Tel: +44 451-870777 Fax: +44 451-870222 

Dr. Robert Lilley 
614 593 1604 
John Beukers 

Date: 
Time: 

Fiie: 

Moscow and ION Annual Meeting 

September 2. 1993 
12:29 PM 
0902Lill 

It seems that the message still hasn't got through to Denisov. 

Please will you send him :i fax that says: 

"This will confirm rhat at their board meeting on XXXX aml i;uu:sequent Executive board 
meeting held on XX.XX, the Buanl of Directors of the Wild Goose Associntion upproved of a 
Radium1.vixalio11 Convention to be organized jointly with the International Navigation 
Association and the Intem:i.vigation Committee of Russia ro be held in Moscow late May or 
early June of 1995. The exact date to he ctetennined by the host. the Internavigation 
Commitrf!r." _ 

"Nu funhcr authoriurion from the Wild Goose Association is necessary for rhe plann1ng of rhi! 
Convention to begin." 



Dates/Locations: 

Sponsors: 

November 9-10. 1993 
Federal Aviation Administration 
800 Independence Avenue. S.W. 
Washington. D.C. 20591 

November 30, 1993 
Ohio Department ofTransportation/Division of Aviation 
2829 W. Dublin-Granville Road 
Columbus. Ohio 43235 

December 2. 1993 
Seattle Hilton 
Sixth and University Streets 
Seattle, Washington 98101 

Research and Special Programs Administration (RSPA) 
Federal Aviation Administration (FAA) 
U.S. Coast Guard (USCG) 
John A. Volpe National Transportation Systems Center (Volpe Center) 

Conference Coordinator: John A. Volpe National Transportation Systems Center (Volpe Center) 

CONFERENCE OVERVIEW 

The U.S. Department of Transportation is sponsoring the 1993 Radionavigation User Conferences. 
These meetings seNe as an open forum for aviation. marine. land, and space users of U.S. 
Government-provided radionavigation systems to review and comment on current and future 
operating plans and policies for these systems. This is an opportunity for users. manufacturers. 
and seNice providers to provide input for preparation of the next edition of the official Federal 
document on radionavigation systems policy, the Federal Radionavigation Plan. 

This year. the conferences will be held in three locations to accommodate the user community: 
Washington, D.C.; Columbus. Ohio; and Seattle. Washington. The conference in Washington, 
D.C. will be two days in length. The first day will emphasize maritime and land users; the second 
day will emphasize aviation users. Brief oveNiews of all systems will be presented on both days. 

"The conferences in Columbus, Ohio and Seattle, Washington will each be one day in length. 
Again. brief oveNiews of all systems will be provided to leave ample time for questions and 
discussion. 



ADVANCE PROGRAM 

1993 Radionavigation User Conferences 

November 9- 10, 1993 
Washington, D.C. 

I. MARINE/LAND USERS SESSION (11-9-93) 

7:30AM 

8:30AM 

8:45AM 

9:00AM 

9:15 AM 

9:45AM 

10:45AM 

ll:OOAM 

11:30 AM 

12:00 PM 

1:00 PM 

2:45 PM 

3:00 PM 

4:30 PM 

REGISTRATION 

WELCOME/INTRODUCTION 

DEPARTMENT OF TRANSPORTATION OVERVIEW (RSPA) 

DEPARTMENT OF DEFENSE (DOD) 

- GPS. Transit 

FEDERAL AVIATION ADMINISTRATION (FAA) 

- VOR/DME. ILS. MLS. Loran-C. Omega. Radiobeacons. GPS. DGPS 

U. S. COAST GUARD (USCG) 

- Loran-C. Omega. Radiobeacons. GPS (GPSIC), DGPS 

BREAK 

LAND MODE APPLICATIONS (Federal Highway Administration) 

QUESTION AND OPEN DISCUSSION PERIOD 

LUNCH 

QUESTION AND OPEN DISCUSSION PERIOD 

BREAK 

QUESTION AND OPEN DISCUSSION PERIOD 

SUMMARY (RSPA) 



7:30AM 

8:30AM 

8:45AM 

9:00AM 

9:15 AM 

lO:OOAM 

10:15 AM 

ll:OOAM 

ll:30AM 

12:00 PM 

l:OOPM 

2:45 PM 

3:00 PM 

4:30PM 

ADVANCE PROGRAM 

1993 Radionavigation User Conferences 

November 30, 1993, Columbus, Ohio 
December 2, 1993, Seattle, Washington 

REGISTRATION 

WELCOME/INTRODUCTION 

DEPARTMENT OF TRANSPORTATION OVERVIEW (RSPA) 

DEPARTMENT OF DEFENSE (DOD) 

GPS, Transit 

FEDERAL A VIA Tl ON ADMINISTRATION (FAA) 

VOR/DME, ILS, MLS, Loran-C, Omega, Radiobeacons, GPS, DGPS 

BREAK 

U.S. COAST GUARD (USCG) 

Loran-C. Omega, Radiobeacons, GPS (GPSIC), DGPS 

LAND MODE APPLICATIONS (Federal Highway Administration) 

QUESTION AND OPEN DISCUSSION PERIOD 

LUNCH 

QUESTION AND OPEN DISCUSSION PERIOD 

BREAK 

QUESTION AND OPEN DISCUSSION PERIOD 

SUMMARY (RSPA) 



1993 Radionavigation User Conference 
Registration Form 

Please return this form to the 
Volpe Center Conference Office by October 15. 1993 

Professional Title _____________________________ _ 

Organizational Affiliation---------------------------

Mailing Address ______________________________ _ 

City _______ _ State/Prov.---------- Postal Code------

Count~--------------

Business Telephone ( __ ) _____ _ Fax ( __ ) _____ _ 

Please check the meeting(s) you plan to attend: 

o I WILL attend the November 9-10 meeting in Washington. D.C. 

o I WILL attend the November 30 meeting in Columbus. OH 

o I WILL attend the December 2 meeting in Seattle. WA 

o I CANNOT attend any of the meetings 

Return this registration form by October 15. 1993 to: 
Carol Scanlon. DTS-930 
Conference Office 
Volpe National 
Transportation Systems Center 
Cambridge. MA 02142 
Telephone (617) 494-2307 Fax (617) 494-2569 



General Conference Information 

November 9-10, 1993: Washington, D.C. 

The November 9-10 conference will be held at the Federal Aviation Administration auditorium. 
800 Independence Avenue. S.W .• Washington. D.C. 20591. Non-Federal employees are 
reminded that they must sign in (with photo identification) with Security on the first floor of the 
building. <r' 

Attendees are urged to arrive early as seating is limited. 

The Federal Aviation Administration building can be reached from Washington National Airport 
via Metro (Yellow Line. L'Enfant Plaza station) or taxi. To the hotels below. fares range between 
SlO-SlS. one way. 

Following is a list of hotels in the area: 

Holiday Inn - Capitol 
550 C Street. S.W. 
Washington. D.C. 
(202) 479-4000 
Approx. 3 blocks to FAA 

Loews L'Enfant Plaza 
480 L'Enfant Plaza. S.W. 
Washington. D.C. 
(202) 484-1000 
Approx. 3 blocks to FAA 

Holiday Inn - Central 
1501 Rhode Island Ave .. N.W. 
Washington. D.C. 
(202) 483-2000 
15-20 minute walk to FAA 
On Metro 



December 2, 1993: Seattle, Washington 

The December 2 conference will be held at the Seattle Hilton, Sixth and University Streets. 
Seattle, Washington 98101, (206-624-0500). The hotel is located in downtown Seattle 
approximately 20 miles from SeaTac International Airport, and can be reached by taxi or Gray 
Line Airporter. which runs every half hour. The hotel is walking distance to Metro Bus and the , 
Monorail. 

A block of rooms will be held at the Seattle Hilton until 
November 70, 7993 at: 

Single - $70 +taxes; Double - $80 +taxes 

Please make your reservations directly with the hotel by the November 10th 
cutoff date. 

Other hotels in the area include: 

Sheraton Seattle 
6th Ave. & Pike 
Seattle, WA 
(206) 621-9000 
Approximately 1 1 /2 blocks to Seattle Hilton 

West Coast Roosevelt Hotel 
7th Ave. & Pine 
Seattle, WA 
(206) 621-1200 
Approximately 5 blocks to Seattle Hilton 



Purpose: 

Objectives: 

Federal Policy and Plans for the Future 
Radionavigation Systems Mix 

1992 

This statement sets forth the policy and plans for Federally 
provided radionavigation systems. 

The Federal Government operates radionavigation systems as one 
of the necessary elements to enable safe transportation and 
encourage commerce within the United States. It is a goal of the 
Government to provide this service in a cost-effective manner. In 
order to meet both civil and military radionavigation needs, the 
Government has established a series of radionavigation systems 
over a period of years. Each system utilizes the latest technology 
available at the time it was introduced to meet existing or 
unfulfilled needs. This statement addresses how and for what 
period each system should be part of the Federal radionavigation 
systems mix. 

The Department of Defense is deploying a new high-technology 
radionavigation system, the Global Positioning System (GPS), 
which will have wide civil application on a global basis. This 
system has the potential to meet or better the accuracy and 
coverage capabilities of most other radionavigation systems. 
Consequently, if the full civil potential of GPS is realized, the 
Department of Transportation will consider phasing out some of 
the existing radionavigation systems. 

Any decision to discontinue Federal operation of existing systems 
will depend upon many factors including: (a) resolution of GPS 
accuracy, coverage, integrity, and financial issues; (b) 
determination that the systems mix meets civil and military needs . 
currently met by existing systems; (c) availability of civil user 
equipment at prices that would be economically acceptable to the 
civil community; (d) establishment of a transition period of 10-15 
years; and (e) resolution of international commitments. 



VOR/DME: 

TA CAN: 

ILS, MLS: 

Transit: 

The DOD requirement for Omega will end December 31, 1994; 
however, limited use is expected as long as the system remains 
operational. 

VOR/DME provides users with the primary means of air 
navigation in the National Airspace System (NAS). VOR/DME, as 
the international standard for civil air navigation in controlled 
airspace, will remain a short-range aviation navigation system 
through the year 2010. 

The DOD requirement for and use of VOR/DME will terminate 
when aircraft are properly integrated with GPS and when GPS is 
certified to meet RNP for national and international controllea 
airspace. The target date is the year 2000. 

TACAN is a short-range navigation system used primarily by 
military aircraft. 

The DOD requirement for and use of land-based TACAN will 
terminate when aircraft are properly integrated with GPS and 
when GPS is certified to meet RNP in national and international 
controlled airspace. The target date is the year 2000. The 
requirement for shipboard TACAN will continue until a suitable 
replacement is operational. 

II.S is the standard civil landing system in the U.S. and abroad, and 
is protected by ICAO (International Civil Aviation Organization) 
agreement to January l, 1998. ICAO has selected the MLS as the 
international standard precision approach system, with 
implementation targeted for 1998. MLS is expected to gradually 
replace ILS in national and international civil aviation. The FAA 
and DOD plan to have Ml5 collocated with ILS to minimize the 
transition impact. 

Transit is a satellite-based positioning system operated by DOD. 

Transit will terminate and system operation will be discontinued in 
December 1996. 

Radiobeacons: Maritime and aeronautical radiobeacons serve the civilian user 
community with low-cost navigation. Some maritime 
radiobeacons will be modified to carry differential GPS correction 



Differential 
GPS: 

become known. The Coast Guard and the FAA will notify civil 
users when the GPS is approved for navigation. 

GPS will provide two levels of service - a Standard Positioning 
Service (SPS) and a Precise Positioning Service (PPS). 

SPS Policy: SPS is a positioning and timing service which will be 
available to all GPS users on a continuous, worldwide basis with 
no direct charge. SPS will be provided. on the GPS Ll frequency 
which contains a coarse acquisition (C/ A) code and a navigation 
data message. SPS is planned to provide, on a daily basis, the 
capability to obtain horizontal positioning accuracy within 100 
meters (2 drms, 95 percent probability) and 300 meters (99.99 _ 
percent probability), vertical positioning accuracy within 140 
meters (95 percent probability), and timing accuracy within 340 ns 
(95 percent probability). The GPS Ll frequency also contains a 
precision (P) code that is reserved. for military use and is not a part 
of the SPS. Although available during GPS constellation build-up, 
the P code will be altered without notice and will not be available 
to users that do not have valid cryptographic keys. 

PPS Policy: PPS is a highly accurate military positioning, velocity, 
and timing seivice which will be available on a continuous, 
worldwide basis to users authorized by the OOD. PPS will be the 
data transmitted. on GPS Ll and l2 frequencies. PPS was designed 
primarily for U.S. military use. It will be denied to unauthorized 
users by use of cryptography. PPS will be made available to U.S. 
Federal and Allied Government (civil and military) users through 
special agreements with the DOD. Limited, non-Federal 
Government, civil use of PPS, both domestic and foreign, will be 
considered upon request and authorized on a case-by-case basis, 
provided: 

• It is in the U.S. national interest to do so. 

• Specific GPS security requirements can be met by the 
applicant. 

• A reasonable alternative to the use of PPS is not available. 

Differential GPS (DGPS) is a system in which differences between 
observed and predicted GPS signals at a particular location are 
transmitted to users as a differential correction to upgrade the 
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Poor Man's Cruise 

Airliners Can Exploit 
U.S. Guidance System, 
But So Can Enemies 

Global Positioning Satellites 
Could Be Used to Direct 
Cheap, Areurate Missiles 

Defense Aide: lt'saQuandary 

By JoHH J. FIAi.KA 
Stoff Jritporwr of THS W au. iftll:ST J no_ .. ,_ 

WASHINGTON-At the PenCq'Dn. they 
Cail it "the poor maD'I cnDte millilt." 

It 11 a low·ftytnc CUicled mislllc or 
robot-dr1Ten aircratt that ls relatively 
cbt&l1 to product, but capable 0( hiUlnf 
tarpll wttb & pndstan tht U.S. once 
manopoll&ed. Iraq. Iran IDl1 North Korea 
are amour a c1omn caunma devejoplllf 
these milliltl. Tile sDnld of sucb 
weapons woWd cut the U.S. tecbno&otte&l 
~ce a.ac1. mc:reue the dUl'!I" Amencan 
fon:a race in regional confllets. 

But the threat o1 tbele new milltles 
doesn't stem from a breakthrough tn some 
Third Wortd capital. Tbe sopldadcaled sat• 
elllte system to guide lbe mt..ua ii beinf 
put into space by the PflllalQL And the 
ability to acaa tbe system lnu:penlivety 
wu developed 'by the Feder&l A Yl1Uoa 
Adminitfttion for me commerdaklrtlne 
industrY. 

ey tappmc into the Defense Depart· 
ment's SlO billion Global Polittaninr Sys. 
tern. rentpde states conceiftbly could 
guide lheirmilsilel ID pndle tarptl - ln· 
eluding some in the U.S.-by ftrine loW~· 
in~ mJssllea from 11lbmarinet or merch&ll.t 
vessels. The miSsUes could carry chemical 
or blotoctcal weaiiana. or e'left. nuclear 
warheads. 

Hard to Protecl 
The GPS. uatar aiCJl&)I from 24 orbittnr 

Sll&eUlta 10 IJmpaUat locaUOU OD eartll. ls 
tile mall aa:arall: D&Yipliml ancl tllllt' 
inf .,..._ ,...dlda 11t aDll CIDUld:.19"111' 
line late Udl a zmw. ?bit fact dat odlen' 
11re geariDr Ult to me lt UDMrlanl 
how d!ftlc:ult lt Is ro pnJCICI milllUY 
tedlno6on. oarQcularty wben it also bU 

THURSDAY. AUGUST 26. 1993 

Mllitary offtdlla alreldr are wonted 
&bollt tbe patlllCial daapr at GPB-pided 
crulle mtat'". "We l'lllly baven't facld a 
t!uat UU dlal ill lbe mntlllental U.S.." 
says RHr Adm. Bruce B. Bremner. cHree
tar of apmdaaa for tbe U.S. Space Onn-

~~~.:~or 
terroriltl or for enemy use and it could do 
a lot of d&map.'' 

No one bD a plan for sotrinC the 
pralJllm. TJlen· are · rew eaecttve de
fenw apiDlt cruia, miMtW, whkh 
i:raftl at lair lltbudtl lllli often are nus
lalell lt1r birds oa radar ICl'lal. Mcn
cmr. tbe wortd'I airUll8 and otber CDID• 
rnerdal usen wW 1DOD be beavtly depen· 
dent on GPS guidance. Tbe GPS wu 
dl!lilntd ID Chit & president COU1cl swttdl 
otf tbe 111tem in a millluy ~ but 
Adm. Bnlmm daubD dl&lldety c:auld be 
patsalal if, far RI .... tbe l)'IWll wtn 
SWlldledaft u GPS-tuidld airDDen try to 
land Ill blCi weadler. 
'Dual Ule' Tecllnelaa 

1't1t atraaen• '""""i•.an for tbe mili· 
tuy naytpaon l)'ltem 11u taken the 
Penta&OD bJ .,.... It tllreatena ta start 
yet anotDtr bl.me over Sa1el of 90-C&iled 
"dUal me" tedlnlliaCJ, wtdeb can be em
pMJJllt rar lllililll7 or c:1YWllt purpo111.. 

"Tbll ii an inblrlnl quanclll'y.'' ad
mits Jul.el G. McNett, the PenQgon'I ~ 
expert on tbe GPS system of orbiting 
'"Nawcar" saretllte1. OrtctnanY, th• navi· 
p.don SYltem used a coded licnal to keep 
plldlADD pidaDce ouc of the bands of. a 
potential lllllllJ. But duriDJ t.be mid· 1981>1. 
u Cbe militlrJ's navtpUOD IYltem took 
slla118 in SP1C9, t1la Odlfl' federU apn
ciel - tbe QIUt Guard and the FAA - ~ 
,an mUIUmlllklll-dol Pl"OllUD• to ex· 
paad lhe beneftll ot GP8 for commerd&I 
user1. 

TbroUlb tbe me ot eomputen and 
ground-buecl radio beacons. they invented 
·•tocaidllfenatill GPS ••• Which aundally 
breUI tbt mililllY'• mde. Now GPS ls 
:u:cessilllt to anyone wtlD can acquire the 
Receslll'J RCttf!r equQmlent. 
rtyblJ 'ftlraqll Dom'I 

GPS wu Ulld by Ule U.S. durinf the 
Peniaa Gulf War. wMn B-52 bombers. 
F•l6 fiPtm and APICbe bettcopaen l&Y

apd .. fclnm.lllilll altn1nCia .. 
anc&c 1111--HPJ'a SlepMft LMIL~ 
~&llill*aputby GPL 1111 1 
tetefttlla ft&&W• llf ~ in tllraalll: 
doors- and· OCblr· Clllll' ••• to clemalllb 
hilblJ tordfted ........ 

ID compari--.. lmf'I SCUil mils~ 
had lJ'ilfttU'ft pi:! • . .,W. \Iii 
caordlnates frant ~ 1111111. a 
ofta mlsled tbelr- ...... Wletl 
seYera1 miles. tbe ·--U.S. amt1 
nittm dumps. buallld ....... st 
ap sites in Saudl Ant.la ... winUI 
immune. "I don't apect tJaat m be ti 
apin anytim8 in die future." sa)'S I 
McNelf. 

Indeed. tbe- U.S. TamabaWk mill 
atWk on I?qt C 1 ia . .i-my be 1 
of lbe last nidl ca a_, Wllo doll 
shoot bacL ~, a 1..-witll pr. 
millila '"'WUI bPa a bJP liUUboad 
inJllct1DC paiDfll. damlp ill I ataftk 
predicts a U.S. otadll. 

In addldoD · m lnq., Iran and NCI 
Kana. ~ cnile millila 
in tbe pipeline iD ladla.PlldlD. .IDdlll 
Sia. £opt. I.In&., Taina llld am 
OCher counll'tll... U.1. amdlll aay. ' 
equipment ii "' n:illJ lftUllllt I 

Aase nrnr to'°"' .... aa.a .. , 



The cmph;1si.s ol this lc'cilll ic;il meeting is cxplmi ng modern 
navigation applicati<lns and 11cw technologies Im land. 
sea, air, and space. Papers simply presenting company 
products arc discouraged. unless they provide innovati\'C 
information ahout the product. or feature its role in an 
integrated system. 

ABOUT SAN DI EGO 

San Diego is California's oldest and second largest city. 
Splashed with spectacular sunny weather, its wealth of 
year-round outdoor activities, and its countless tourist and 
cultural attractions, such as the Zoo, Wild Animal Park, 
and Sea World, San Diego is justifiably another name for 
paradise. 

Accommodations are at the beautiful Catamaran Resort 
Hotel - casual elegance in a tropical Paradise with acres 
oflush foliage and sun drenched beaches. Mission Bay is 
at your doorstep and the enticing waves of the Pacific 
Ocean are just JOO yards away. The Catamaran Tower 
commands a view from the shores of La Jolla to Old 
Mexico and over Mission Bay to Point Loma and the 
spectacular San Diego skyline. 

00-HBJT ~NFORMATION 

Table top exhibits will be available at a cost of$600,which 
includes one complimentary registration. For more infor
mation, please contact Lisa Beaty, phone: 703-683-710 I 
orfax: 703-683-7105. 
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FAX TRANSMISSION: NUMBER OF PAGES INCLUDING THIS ONE (sJ 
Beukers Technologies 

To: 

East Ridge, Longborough 
Moreton-in-Marsh, Glos. GL56 OOX U.K. 

Tel: 0451-870777 Fax: 0451-870222 
International Tel: +44 451-870777 Fax: +44 451-870222 

Date: 
SD*5 Fax No: 

Dr. Robert Lilley 
614 593 1604 
John Beukers 

Time: 
September 16, 1993 
11 :15 AM 

From: File: 0916Lill 

Subject: Material for Board Mtg 

Bob, 

Attached as promised in our phone conversation of last evening. Sorry for it being a bit late. 

Sounds as though I have lots of catching up to do next month. It will be good to have all the 
troops together to get some action on a number of items. Maybe we can push the NW Europe 
effort a bit as well. 
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Ben Peterson Report for the 105th Board Meeting 

submitted by John M. Beukers 

1. WGA Radionavigation Journal. Directors will be disappointed and even annoyed that once 
again after a productive restart earlier in the year, activity on the Journal had to be displaced by 
other priorities. These were associated with GPS/GNSS and the future mix of worldwide 
radionavigation systems. The need for the Journal is greater now than ever before however the 
demands upon my time for written material, travel and presentations has not permitted the luxury 
to set aside a dedicated block of time sufficient to get the job completed. There is no lack of 
material or difficulty in getting contributor participation but there is very little industry support. 
International loran may change this situation. We want to get the Journal out, it is important to 
do so and it is long overdue. Recognizing this we will keep trying unless Directors have another 
avenue to use. 

2. 1995 Convention in Moscow. Report on the site survey for the 1995 WGA/INA/IRN 
Convention in Moscow was circulated and a vote to proceed in 1995 was made. A subsequent 
meeting in June at the ION Annual Meeting selected a date at the end of May early June 1995. 
Since June there has been one way communication to Mr. Denisov to confirm a specific date, but, 
as of this writing, no date has been established. Dr. Andrew Stratton is the focal point for INA 
and I have been in regular communication with him. Since Mr. Denisov is scheduled to be at the 
WGA Convention in October (time of the Board meeting for which this is being written), 
establishing a firm date should be possible. 

3. NW Europe Loran-C System (NELS). NELS is progressing but needs help from 
manufacturers and the user community. In addition the Coordinating Authority (CAO) needs 
support from those with loran expertise but has to set up an organization to accept this. I am 
involved in a Loran Awareness Program and am attempting to coordinate promotional activities. 
One example is the draft pamphlet attached to this report. Anyone is invited to comment or 
complain and all contributions will be well received. Since the credit includes the WGA, 
Board approval is needed. This pamphlet is, in addition to a more comprehensive technical 
document being prepared by the CAO, for distribution by the group member countries. Perhaps 
an invitation to the CAO by the WGA to submit its material for review might be in order. 

4. ION National Technical Meeting Jan. 1994. There is to be session on GPS and Ground 
Based Radio Navigation Technology at the ION Technical Meeting to be held in San Diego, 
January 24-26. This is an opportunity for loran or loran/GPS type papers. I am chairing this 
session and would like to see terrestrial systems receive proportional representation. Please 
contact me. 

Wild Goose Association, Inc. 
P.O. Box 556, Bedford, MA 01730, USA 
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5. Congress Aviation Subcommittee Hearing. Some already know that I was one of 15 
witnesses at the House Aviation Subcommittee Hearing on the future use of satellite technology 
in Aviation. There was substantial press activity prior to and following the event. I submitted a 
comprehensive report to the ION for publication in the Winter edition of the ION Newsletter. 
The hearing took place close on the heels of the hearings before the commission set up to probe 
the needs to provide for a competitive airline industry. Both hearings endorsed GPS as a means 
of saving airlines money and some witnesses expressed exasperation with the FAA for moving 
too slowly and ICAO for being in the way. I was recognized by one leading aviation daily as 
being the "only sour note"!. Ask me about it! 

6. IAIN GNSS Initiative. The International Association of the Institutes of Navigation are to 
hold a meeting on October 15 in Paris to decide on whether or not to set up a GNSS office in 
Europe. All member associations were asked to make nominations for attendance. Invitations -
are going out to 200 and it is anticipated that 100 will attend. By the time of the Board meeting 
the Paris meeting will have taken place, and since I will have been in attendance a report will be 
contained in my presentation in the Policy session on the first day of the Santa Barbara WGA 
Convention. 

7. The Radionavigation FAX Network. Over the past year a totally informal and more or less 
underground network of individuals are sharing the "latest" on what is going on around the world 
with radionavigation, particularly with GPS and, to a lesser extent, GLONASS. The vast 
spectrum of opinions, initiatives and actions within governments and institutions is startling, 
defies comprehension and logical reasoning. The WGA has work to do in getting loran back 
where it belongs. I urge directors to take this comment seriously and be prepared to contribute to 
new initiatives. 

Respectfully submitted, 

(\\~ -~' 
~\ . \A-~. J-~------- ' 

JoJ M. Beukers 
September 16, 1993 
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Understanding Accuracy 

We are accustomed to finding our way by the use ofcharts, 
and the identification of landmarks. This physical evi

: provides us with confidence as to where we are and where 
·e going. But when we employ radio signals to fix our 
on or as an aid to navigating we lose this direct physical 
Jnship and add a degree ofuncertainty. This is because the 
1t of our electronic instruments has to be related in some 
to our present location and planned destination. We 
'ore have to consider the accuracy of the information 
!d from the radio signals as it relates to our actual position, 
ier it be on land, sea or in the air. 

The difference between electronically derived informa
nd physical location is loosely defined as accuracy, a term 
; often misused resulting in false or misleading claims of 
mance in literature promoting navigation equipment. This 
s confusion within the user community. 

Until very recently all charting and mapping was done by 
;al survey using landmarks referenced to a "datum" for a 
ic area. There are several unrelated datums in use through
e world that do not necessarily overlay. For example, a 
rotruding from the sea, a wreck beneath the sea or the end 
nway, measured to one datum, might be 10 's odven 100' s 
ters off from the location described by another datum. 

To determine the radio description of a location it is nec-
to visit that location or reference it to a nearby radio 

lined "landmark". Once the electronic output has been 
ed either in coordinates to an electromagnetic grid or in 
rted form to latitude and longitude, we are able to define 
rious meanings of accuracy. 

!\bsolute accuracy - the ability of the radio positioning 
1 to define a location without prior survey or corrections. 
erm needs to be used in conjunction with the survey 
cy of maps and charts. The benefit of knowing one's radio 
n to a high degree of accuracy can only be realized if the 
11Ship to charted objects is known to the same precision. 

~epeatable accuracy - the ability to revisit a radio deter
location at any time, night and day, all year round, using 
:put previously obtained from the receiving equipment. 

. the most important number since it defines the error to be 
!din retracing one's steps to a harbor channel, a favourite 
spot, arock, a wreck, theendofarunwayor a site on land. 

lelative accuracy- the ability to determine one's location 
: to another who is using the same radiopositioning sys
his is of importance in a rendezvous such as would occur 
11rch and rescue mission. The relative position of two 
rs may be known to a high degree of accuracy but the 
Jhic location will be defined no closer than the absolute 
:y supported by the system. 

Loran-C Facts and Figures 

• Internationally Accepted 
Loran-C is the most widely accepted precision navigation 
aid in the world. It is nationally owned, and in some areas 
the system is covered by multi-lateral agreements between 
states for funding and operation. 

• Mature and Proven System 
Loran-C was developed by the United States Department of 
Defense for military purposes but in 1974 the system's 
funding, control and operation was transferred in its entirety 
to the Department of Transportation, a civil agency of the 
United States government. Since that time the system has 
matured on a commercial basis throughout the world. After 
1994 United States-owned Loran-C assets overseas will be 
tranferred to host states who will take over financial and 
operational responsibility. 

• Universal Use 
Loran-C is employed on land, on the sea and in the air with 
well over a million users. In the United States alone, 
operators of over 130,000 aircraft navigate on a regular basis 
with certified Loran-C equipment. 

• Uninterrupted Service 
Loran-C is a civil system operated by civilian agencies with 
an availability of better than 99. 7%. Notice of system status 
is provided by system operators. 

• Error Free Night Operation 
Loran-C's daytime precision accuracy is maintained at night. 
Loran-C is specifically designed to avoid nighttime skywave 
effects that introduce errors into Decca receivers. 

• High Repeatable Accuracy 
Loran-C repeatable accuracy of30 to SO meters is considera
bly better than the civil service provided by the United States 
Global Positioning System. 

• LongRange 
The Loran-C service area is significantly greater than that 
provided by the Decca system and extends to well over 1000 
km from a chain of transmitting stations. 

• Complementary to Satellite Systems 
Most importantly, Loran-C is a complement to satellite 
systems and is not a competitor. By operating on the same 
time standard, Loran-C transmissions can be employed in 
conjunction with satellites to improve navigation signal in
tegrity and availability. 

For further information, please contact: 

I DRAFT REVISION c 93091 ~ 

Coming to Northwest Europe 
in 1994/5 

An Expanded Precision 
Rad ionavigation Aid 

Wholly Owned, 
Operated 

and Funded 
by 

European Countries 
for 

Use in Europe and 
Surrounding Areas 

The Civil Northwest European 

Loran-C System 

Coverage over Northwest Europe 

An all-European Initiative 

Published in cooperation with the Northwest Europe Loran-C 
Program Office, The International Association of Lighthouse 
Authorities (IALA) and the Wild Goose Association, (file Inter
national Loran-C Radionavigation Forum). 



IJavigator's Dream 
It has been long said that the prudent navigator does not 
pon a single source of data for position location and 
Ltion. Northwest Europe is soon to get two all weather, 24 
radionavigation services fulfilling the navigator's dream. 
4 the area is to get the full coverage of precision terrestrial 
-C supplemented by the United States-owned satellite 
l Positioning System. But why both a terrestrial system 
1e in space? And what becomes of the current Decca 
r. that has been used for decades in this area? What choice 
equipment will there be and what should be bought? This 
eet provides some background on radionavigation sys
ri.d provides answers to some often asked questions. 

:ating by Satellite 
n the 1993/4 time frame the United States Global Posi
: System (GPS) is to be declared operational for civil use 
ler the control of the U.S. Department of Defense and with 
opean involvement. The former Soviet Union's Global 
',lion Satellite System (GLONASS)continues to bedevel-
1ith defence funds for civil operation sometime in the 
For general worldwide use, civil acceptance of both of 

;sterns has yet to be achieved. In addition, and in keeping 
1e U.S. strategy for national security, the U.S. GPS 
's accuracy is purposely degraded. To overcome these 
des the international community is actively working on 
1 provide a worldwide satellite navigation system specifi
!signed for civilian use. 

n the meantime while the full potential of satellite 
logy Is being assessed and the Issues surrounding 
;hip and control are being resolved, coverage of the 
on Loran-C radionavigation system Is being extended 
!Ide. 

;trial Loran-C 
'eveloped by the United States Department of Defense 
Jloyed by that agency for almost 20 years before being 
1verto civil use in 1974, Loran-C is now the world's most 
'ely used system ofradionavigation. During 1994, the 
States overseas Loran-C transmitting facilities will be 
red to host countries, an action that is causing unprece
upgrading and expansion of Loran-C throughout the 
\dding to these existing facilities, new stations are being 
l by other nations either as an individual initiative or in 
:uch as the Northwest Europe consortium consisting of 
rk, France, Germany, Ireland, Norway and 
her lands. 

onwealth of Independent States (CIS) 
~tending from Europe to the East into the CIS, Loran-C 
:oupled with a look-alike system known as Chayka. The 
taking place from the West Coast of the United States 
CIS. The CIS has plans for total land coverage and to 
he Chayka system with the Loran-C chains in the 
·fi1ean, the Baltic and the Barents sea area 

Northwest Europe, North Sea and 
North Atlantic Loran-C System 

Under the agreement signed on August 6, 1992 by Denmark, 
France, Germany, Ireland, Norway and The Netherlands, the 
existing U.S. Loran-C transmitters being transferred to host coun
tries will be joined with two from France and three new stations, 
one in Ireland and two in Norway. The nine stations will be 
operated in four chains. While part of the system is currently 
operational, full operation with the new stations is not expected 
before mid-1995. 

Predicted coverage 
of the North West 
European Loran-C 
System (NELS) 

I 
50·1 

Countries Involved in Loran-C Operations. 
Belarus, Canada, China, Denmark, Dubai, Egypt, France, Ger
many, India, Ireland, Italy, Japan, Korea, The Netherlands, Nor
way, Russia, Spain, Saudi Arabia, Turkey, Ukraine, and the United 
States of America. 

Complementary Systems 
Loran-C and satellite systems are often portrayed as bt

competitive when, in fact, they are uniquely complementary t, 
the user. Both systems have exceptional performance character
istics but also have their weaknesses. But because the signals and 
transmission paths are totally different the advantages of one 
system overcome the deficiencies of the other. Repeatable accu
racy, signal availability, system integrity and redundancy are 
significantly in1proved to the point where the combination of the 
two systems satisfies the most stringent performance require
ments without resorting to expensive augmentations and moni
toring. 

Decca and Loran-C 
Decca has well served the marine community in many 

parts of the world for half a century but today the system's use is 
in decline. Loran-C provides significantly better performance 
with fewer transmitters than Decca. While both Decca and 
Loran-C operate in a similar part of the frequency Spectrum, they 
are fundamentally different in signal format and use. The short 
range Decca system was designed for marine use. Loran-C 
signals reach lOOOKm or more and are employed on land, at sea 
and in the air. The signal characteristics of Decca cannot dis
criminate against the effects of nighttime propagation whereas 
Loran-C is designed specifically to eliminate this source of error. 
And important to the service provider, the cost per square kilo
meter of coverage is significantly Jess when using Loran--C. 

GPS and Selective Availability (SA) 
Two levels of service are provided by GPS; Precision and 

Standard. The precision service is restricted to the military while 
the standard service has been offered to the world for civil use at 
no charge. As part of the U.S. national security strategy, errors 
are purposely introduced into the standard service signals (SA) 
that can produce errors in position of 300 meters or more 
depending upon satellite geometry. This is the repeatable accu
racy of GPS unless a continuous stream of corrections are sent to 
a user during operation. This should be compared with a 
repeatable accuracy of Loran-C of 30-50 meters. 

User Equipment Choices 
Position fixing and navigating with Loran-C or satellites is 

based uponrelating received transmissions to precise time. Since 
all Loran-C transmitter and all satellite clocks have a common 
time reference, receivers that are appropriately designed can use 
both terrestrial Loran-C signals and satellite signals to compute 
position. A receiver so designed increases the number of signal 
sources available (4 satellites and 3 Loran-C stations, for ex
ample) and provides a significant improvement in performance. 
Receiving equipment that processes both Loran-C and OPS 
transmissions is becoming available. The alternative is to em
ploy either a stand alone Loran-C unit or 0 PS unit or, if the pocket 
book can afford it, both units. But remember the repeatable 
accuracy of Loran-C is considerably better than OPS employed 
without supplemental communications for correction of errors. 




