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The International Loran
Radionavigation Forum

Minutes of the 100th Meetina of the Board of Directors,

January 27. 1992, San Diego, California.

1. Call to Order

The 100th meeting of the Board of Directors was convened at

5:30 pm at the Catamaran Hotel Resort, San Diego,

President Robert Lilley.

2. _Attendance. Proxies and Statement of Quorum

The following Board members were in attendance:

Bobh Lilley, President

Dave Scull, Vice President
Carl Andren, Treasurer

Walt Dean, Secretary

Jim Culbertson, Past President
Laura Charron

Bruce Hensel

Mike Moroney

California, by

Proxy from John Beukers assigned to Mike Moroney

Also attending: Carolyn McDonald

The secretary reported that the number of Directors present
constituted a quorum, but did not equal the two-thirds required for

ratification of amendments to the By-Laws.

The president presented an agenda, attached as Exhibit 0 and
supporting documents, copies of which are also referenced and

attached.

3. Adoption of Minutes

it was moved by Andren and seconded by Charron that the
minutes of the 98th and 99th meetings of the Board of directors be

adopted as corrected. Approved.

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



26. Committees

The status of the standing committees is as shown in the
agenda, with the exception that Dean volunteered to take the
Historical committee again. Vacancies still exist.

27. Canadian Loran-C Expansion Repvort

This 150 page report by Transmode Consultants for Transport
Canada analyzes a number of possible ways loran coverage could be

expanded in Canada. It c¢oncludes that there is a modest
benefit/cost ratio for some exransion of loran coverage in eastern
and central Canada. The report is nearly a vear old., and little

action has been seen.

28. Next Meetinag

The next meetina of the Board will be held in Washinaton. at
a place to be determined by Dave Scull. on 28 April. 1992

29. Adiourn

Meeting adjourned at 7:33 pm.
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WCA BUSINESS - 1a0th Board of Directors, San Diego

1. Board approval of the minutes of the 98th, 3§9th
Board meetings £31, [4]

2. Board approval of 3 appointed directors (Henry Marx,
Kjell Enerstat, Bruce Hensel)

3a. USCG Handbook - Completed work - (See letter attached). f11]
Executive Committee appointed special review committee.
(Rob Miller, Bill Brogdon, Bill Mooney, Frank van
Graas, Durk van Willigen, Per Enge).

3b. An FAA request to Capt. Weseman for a companion valume
on aviation would result in a CG Auxiliary offer to
write it (Dan Maxim).

4. Hawaiian Chain: Executive Committee (Dave Scull) WGA sent a
letter to USCG. (FVG was to take this to FAA ASE-100 far
support. No word yet.)

w

. Newsletter and equipment (see attached capy) - Bill Brogdon
will be the editor starting with 92-1 issue. He may be
reached with news articles by fax, using a borrowed WGA
machine, approved by the Executive Committee. Ohlo
University 1s lending him a laser printer; no cost to WGA.

6. Northwest Europe progrese - The Executive Committee sent -
letter to the WGA letter to Policy-Group (draft attached) [5].

7. WGA Korean Loran-C - D. Scull and R. Lilley sent letters for
WGA, offering appropriate help as the Koreans begin to think
about Loran~C. Is additional WGA actlion needed? See attached
[61-

8. FAA October 16 meeting articles - WGA Response? See
attached {71, (81, [91, [10]

9, Administrative COperaticns - Dave Scull - status and
changes

10. WGA Bylaws - preliminary suggestions to simplify dues
payment and accounting for delinquent dues.
See attached [11}
Article VII, Section 1. Change to:

£. aAnnual dues and fees shall be due and payable on
January 10 for the year beginning January 1.

g. Fees and dues pald at or after the Annual Convention
may be designated to cover dues for the next calendar
year,

Article VII, Section 2. Delete

TheA\i inges have the effect of simplifying considerably the
adminlstrative practices of the WGA. Members can be encouraged



11.

12.

13.
14.

15.

16.
17.
18,
19.

20.

21.

22.

to renew at the Convention for the following year, maintaining
their dues currency for the forthcomlng elections. Dues
reminder notlces would go out In October. Any members not paid
by January will not receive Gazette mailings until

dues are paid. Members not pald prior to the Iissue of ballots
will not participate in the election that year.

At the Convention, a member would pay a $20 lower registration
fee than a non-member. Additiconally, registration amaterials
should include a slot for pre-payment of $20 membershlip for the
following year!

BOD Meeting schedule

Late April to mid-May, In Washington area (Location?)
August, at Conventlon in Birmingham} '

WGA/I0A and the future - John Waltz: Dave Scull
Dave Amos
Henry Marx
WGA Directory - B. Hensel, B. Brogden suggestion - approval?

Loran-C National Standard - M. Moroney/C. Longman - status?

Awards - early this year - August Convention
J. van Etten?

Radionavigétion Journal status? - John Beukefs
FANS Liaison -:John Illgen - status?

WGA's 20th yvear - appropriate words, activities? -
Publication of past awards? Bob Frank notes?

Committees (all chairs menmbers of WGA)

Audit (non-BOD) -—-

Awards -=- {(J. van Etten?)
Constitution ——
Convention
1992 J. Beukers/M. Moroney/J. Illgen,
1992 M. Morgenthaler
Historical -
Journal J. Beukers
Technology/Applications D. Amos
Membership : - (B. Marx?)
Newsletter B. Brodgon

Nomlinations/Election -— {chalr 1s BOD member}

FRP ~ Next deadline 1is Feb 7. Note status of Serrell report.
Recommendat ions?

Canadian Loran-C expansion report - Ask B. Frank to write
response/sumnary?

FX

LY

F



23,

25.

26.

28.

29.

Businesses - Mfgrs card program - once Admin ops are moved?
Data base update

Reprint Constitution - Status?

Ed McGann letters - receive and recommend

a. Vessel traffic systens {12]

b. Public relations {13}

c. Atlantlic crossings [14]
Henry Marx report - recelve and approve [15]

. John BReukers letter - recelve and recommend f161
Executive Committee courtesy letter WGA to RIoN ‘[17]

Suggestions from Williamsburg Membership Meeting

M. Shuey - We need an even more clear policy on
loran for the International community

- Intercperability - WGA should bring in more
GPS people, papers

- Be cognizant of RTCA Loran Commlittee Ad Noc 5.
Will be expanded to look at loran sole means.

B. Mooney - WGA should publigh a list of speakers on
various subjects. Referral: data base;
newsletter? '

B. Mooney - LOPs should be put on charts

- Dave Scull offered to work with NOAA, using Bill
Mooney's WGA 91 paper.

D. Johnson - Annual publication of WGA Directory

E. Fraughton - List committee opportunities on membership
application forms,

F. Bud Kacsor - Need more user services, information,



Association :
_ SHEET Jan 24,1992 £y)°1,,3,7 Y

~SSETS LIABILITIES

CURRENT ASSETS CURRENT LIABILITIES

Operating Account 44,958.16 Accounts Payable 0.00
Money Market . 0.00 FIT Payable 0.00
Cenvention Temp Funds 0.00 SIT Payable 0.00
Bank C - Payroll 0.00 FICA Payable 0.00
Cash: Total 44 ,958.16 FUTA Payable 0.00
Accounts Receivable 0.00 : SUTA Payable 0.00
Advances Receivable 0.00 SDI Payable 0.00
Inventory 0.00 Local Tax Payable 0.00
Office Equipment 795.00 Deduction A Payable 0.00
TOTAL CURRENT ASSETS 45,753.16 Deduction B Payable 0.00
Deduction C Payable 0.00
Sales Tax Payable 0.00
TOTAL ASSETS 45,753.16 TOTAL CURRENT LIABILITIES ’ 0.00
TOTAL LIABILITIES ’ i .00
EQUITY
EARNINGS
Retained Earnings 31,760.68
Current Earnings 13,992.48
TOTAL EARNINGS 45,753.16

TOTAL EQUITY

LIABILITIES AND EQUITY 45,753.16



Association
sct 1,1991 TG Jan 24,1992

105 Operating Account
10-22-91 Dues & Proceedings
01-03-92 Dues,proceedings & Convention 91
01-03-92 James f. Culbertson
01-16-92 Poynter's Business Products (fax)
01-23-92 Dues, Proceedings, Videosw & Pins
01-23-92 Dues, Videos & Pins
01-24-92
01-24-92

Dues, Proceedings,videos Etc
Dues, Proceedings & Sale 0ld Fax

106 Money Market

108 Cenvention Temp Funds

110 Bank C - Payroll

120 Accounts Receivable

124 Advances Receivable

126 Inventory

130 oOffice Equipment
01-16-92 Poynter's Business Products (fax)
01-24-92 Dues, Proceedings & Sale Old Fax

220 Accounts Payable

231 FIT Payable

232 SIT Payable

233 FICA Payable

234 FUTA Payable

235 SUTA Payable

236 SDI Payable

237 Local Tax Payable

240 Deduction A Payable

242 Deduction B Payable

244 Deduction C Payable

260 Sales Tax Payable

356 Retained Earnings

410 Dues Renewal
10-22-91 Dues & Proceedings
01-03-92 Dues,proceedings & Convention 91
01-23-92 Dues, Proceedings, Videosw & Pins
01-23-92 Dues, Videos & Pins
01-24-92 Dues, Prpceedings,videos Etc
01-24-92 Dues, Proceedings & Sale old Fax

420 Dues - New Members
10-22-91 Dues & Proceedings
01-03-92 Dues,proceedings & Cconvention 91
01-23-92 Dues, Videos & Pins .

430 Papers
01-23-92
01-23-92
01-24-92

Dues, Proceedings, Videosw & Pins
Dues, Videos & Pins
Dues, Proceedings,videos Etc

Cash J1
Cash J2
ck 1362 J3
Ck 1363 J&
Cash J5
Cash J6
Cash J7
Cash J8
Cck 1363 J4
Cash J8
Cash J1
Cash J2
Cash 45
Cash 6
Cash J7
Cash J8
Cash J1
Cash- J2
Cash Jé
Cash J5
Cash J6
Cash J7

323.69
10,820.00

925.00
1,030.00
983.00
1,450.00

15,531.69

60.51
795.00

210.00

5.00
5.00
43.00

41,425.67
41,365.16
40,570.16
41,495.16
42,525.16
43,508.16
44,958.16

0.00

0.00
0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00
31,760.68
0.00
190.00
560.00
1,360.00
2,230.00
3,070.00
4,090.00

0.00
50.00
160.00
210.00

0.00
5.00
10.00
53.00



+ Association
. oct 1,1991 TO Jan 24,1992

431 Bibliographies

432 Proceedings
10-22-91 Dues & Proceedings
01-03-92
01-23-92
01-24-92
01-24-92

Dues, proceedings & Convention 91
Dues, Proceedings, Videosw & Pins
Dues, Proceedings,videos Etc

Dues, Proceedings & Sale Old Fax

433 Video Sales
01-03-92 Dues, proceedings & Convention 91
01-23-92 Dues, Videos & Pins

440 Convention 1989
441 Convention 1990
442 Convention 1991
01-03-92 Dues, proceedings & Convention 91

445 Business cards

450 Journal Sales

455 Mid-continent Registration

456 MNid-continent Sponsor

457 Mid-continent Display Reg.

460 Newsletter Ads

480 Donations

490 Interest Earned

501 Contract Services

502 President Expenses
01-03-92 James F. Culbertson

503 V P Expenses

504 Secretary Expenses
505 Treasuer Expenses
510 Neusletter Expenses
511 Congressional Expense
512 Election Expense
513 Membership Expenses
514 Awards Expenses

515 I AL A Liaison

516 Convention Expense
517 Journal Expenses
518 Proceedings Expense
520 Freight Expense

530 Wages

531 FICA Expense

532 FUTA Expense

533 SUTA Expense

534 SDI Expense

540 Equipment Expenses

debits

Cash J1 -
Cash J42 -
Cash Js -
Cash J7 -
Cash J8 -
0.00

Cash J2 -
Cash Jé -
0.00

Cash J42 -
0.00

Ck 1362 43 60.51
60.51

credits

0.00
0.00
60.51

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

333.69
453.69
553.69
583.69

0.00
90.00
195.00

0.00

0.00

0.00
10,000.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



.ssociation /= X/ Page I~
JOURNAL Oct 1,1991 TO Jan 24,1992 -

debits credits

10-22-91 J1 Dues & Proceedings Cash 410  Dues Renewal - 190.00
420 Dues - New Members - 50.00

432 Proceedings - 83.69

105 Operating Account 323.69 -

01-03-92 J2 Dues,proceedings & Convention 91 Cash 410 Dues Renewal - 370;00
420 Dues - New Members ) - 110.00

433 Video Sales - 90.00

432 Proceedings - 250.00

442 Convention 1991 B - 10,000.00

105 Operating Account 10,820.00 -

01-03-92 J3 James F. Culbertson Ck 1362 502 President Expenses - : 60.51 -
105 Operating Account - 60.51

01-16-92 J& Poynter's Business Products (fax) Ck 1363 130 Office Equipment 795.00 -
105 Operating Account - 795.00

01-23-92 J5 Dues, Proceedings, Videosw & Pins Cash 410 Dues Renewal - 800.00
432 Proceedings - 120.00

430  Papers - ©5.00

105 Operating Account 925.00 -

01-23-92 46 Dues, Videos & Pins Cash 420 Dues - New Members - 50.00
410 Dues Renewal - 870.00

430 Papers - 5.00

433 . video Sales - 105.00

105 Operating Account 1,030.00 -

01-24-92 J7 Dues, Proceedings,videos Etc Cash 410 Dues Renewal - 840.00
432 Proceedings : - 100.00

430 Papers - 43.00

105 Operating Account 983.00 -

01-24-92 J8 Dues, Proceedings & Sale 0ld Fax Cash 410 Dues Renewal - 1,020.00
432 Proceedings - 30.00

130 Office Equipment - 1,478.70

105 Operating Account 1,450.00 -

540 Equipment Expenses 1,078.70 -
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UNITED STATES COAST GUARD
AUXILIARY

n &

OFFICE OF THE
DIVISION CHIEF

15 Norty/Méin Street
Cranbury, NJ 08512

November 12, 1991

Robert W. Lilley, Ph.D.
150 South Plains Road
The Plains, OH 45780

Dear Bob:

Enclosed for your records is a copy of the “final draft” of the Loran-C Handbook. 1do
not know the final release date for this document, but it should be within the next few months.
I have asked Captain Weseman to estimate what the cost to WGA would be for purchasing
this in quantity and will advise you as soon as I know. '

Let me also acknowledge the fine contributions of the Wild Goose Association in the
review of an earlier draft. I have no doubt that our product is demonstrably better because
of your efforts and those of the fine committee you established. I would particularly like to
acknowledge the efforts of Dr. Miller and Captain Brodgen who both read this cover-to-cover.

(Either they are really dedicated to advancing the state-of-the-art of Loran-C or they are
virtually incurable insomniacs.)

Thanks again for all your help. I have asked the Coast Guard to send you a more formal
note of appreciation. Best wishes for the holiday season.

Kindest personal regards,

L. Daniel Maxim, DVC-ED



Board 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 O. Alexander

David H. Amos

John M. Beukers
Frank S. Cassidy
Laura G. Charron
Kjell O. Enerstad
Bruce E. Hensel

John D. Illgen

Henry E. Marx

Mark P. Morgenthaler
Maurice J. Moroney
William L. Polhemus

Wild Goose Association

Wild Goose Association

1992 Annual Convention and Technical Symposium

Overview

Report to the Board of Directors
January 19, 1992

by John M. Beukers, General Chairman

X isIT ,_5'

The International Loran
Radionavigation Forum

The 1992 annual WGA Convention and Technical Symposium is to be held in Birmingham, England
trom Tuesday August 24 through Thursday August 27, 1992. The theme is Loran-C/GPS
Interoperablility, "Sharing the Success”. The Convention is to be preceded by a one day seminar
presented by Navtech Seminars on Monday, August 24, entitled Loran-C and GPS Interoperability.

Planning for the event is on schedule and as of this date there appear to be no difficulties.

Travel arrangements for people travelling from the United States to England have been organized and
air fares are attractive for this time of year.

Events in the international radionavigation community over the past year for Loran-C have been
positive providing an incentive for attendance at the Convention. Plans and advance bookings in
anticipation of an attendance of 100 with 30 spouses have been made. Up to 288 can be seated in the
lecture theater and accommodations in Birmingham at this time of year should be no problem if the
attendance were to exceed 100.

Planning for the Technical Program is nearing completion. Session content has been established and
Session Chairmen have been selected; some have already accepted. The call for abstracts will be mailed
in the next few days. It is planned to provide copies of the Proceedings upon registration at the

Convention.

An interesting spouse program has been suggested and is in the process of being firmed up.

FILE: E:\JMB\WORD\0O119CONV
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Ex 5 P2z

Individual booking and registration is to be handled by the Birmingham Convention and Visitors Bureau
who will be sending out-an advance booking leaflet in the March—Aprﬂ time frame.

It is planned to bave an exhibition to be co-located with the area used for coffee and tea breaks.

It is important to note that convention arrangements and hotel accommodations are different to those
normally encountered in the United States. We have had to adjust some of our traditions to conform to
the local customs - for example the hospitality suite which will be run by the hotel. England at the
current rate of exchange is not inexpensive and every effort is being made to keep costs under control.
Industry support for the Convention will be essential; the incentives for exposure to new markets should
be an encouragement.

The Board will have to consider the impact of an early convention on the presentation of awards and the
transition of Directors following the annual election.

- A detailed report of the Convention follows and can be made available for those who have further
interest in the current planning.

Respectfully Submitted,

NI NEAY

John M Beukers
January 24, 1992

Copies:

Board of Directors, pp 1&2 Overview only
Mike Moroney

John Iligen

Frank Cassidy

David Last

Carolyn McDonald - Navtech

Kim Bate - BC & VB

FILE: E:\JMB\WORD\O119CONV 2 OF 8 REVISION A 920124



Convention Committee

General Chairman
General Co-Chairman U.S.

Technical Program Chairman

Technical Program Co-Chairman, U.S.
Technical Program Co-Chairman, U.K.

Technical Program Manager
Exhibition

Pre-Convention Seminar
Hospitality

International Affairs

Convention Organizer

Registration & On-Site Manager

Publicity

Spouse Program
Sports Program

Hotel Representative
Hotel Liaison

Travel Arrangements
Tours and Visits

Location and Dates

EX 3 P3

John Beukers
Mike Moroney

John Illgen
Frank Cassidy

David Last
Carolyn McDonald

Dale Johnson

Navtech Seminars, Inc.

Dale Johnson

Norman Matthews, Ed McGann

Birmingham Convention & Visitors Bureau (BC &
VB), Philippe Taylor

Kim Bate (BC & VB)

Ellen Lilley, Marilyn Beukers

Joanne Culbertson, Pauline Maroney, Marilyn Beukers
Volunteer required

Helen Relihan
Kim Bate

Travel Emporium, Kings Park, N.Y.
BC & CV

The Convention is to be held in Birmingham, England at the Copthorne Hotel and City Library from
August 25 through August 27, 1992 with a pre-convention seminar presented by Navtech Seminars,
Inc. at the same location on Monday August 24,1992.

Travel Arrangements

To transport WGA members, their spouses, friends and others from North America to the Convention
site in Birmingham, England, a group arrangement has been made with Virgin Atlantic Airline for the
transatlantic crossing. Points of departure available for this portion of the journey are New York JFK,
Newark, Boston, Miami and Los Angeles. Arrangements will be made with American as a feeder
airline to get people from within the continental United States to a departure point of their choice.

FILE: E:\JMB\WORD\OT19CONV 3 OF 8 REVISION A 920124
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The return date is open for individual preference but must be booked with the outward bound journey.
Return will be from London, either Gatwick or Heathrow depending on the final destination in the
United States. '

In order to coordinate travel from London Gatwick and London Heathrow it is proposed to fly everyone
from the United States the evening of Friday, August 21, arriving either Gatwick or Heathrow
(depending upon the point of departure) early Saturday, August 22. If an alternative departure date
from the United States is contemplated then it will be the individual's responsibility to find a way to
Birmingham. :

Fast luxury coaches will pick up the arriving flock at Gatwick and Heathrow for the final leg of the
journey to the Copthorne Hotel in the center of Birmingham, arriving around noon time. This will
afford the balance of the weekend to relax and overcome the effects of jet lag before the activities begin
on Monday.

The package offered by Virgin Airline is by far the most attractive that was considered. (America;l, :
‘British Air, Delta and United were contacted). To qualify for the Virgin Atlantic offer certain rules

apply.

A 10% non-refundable down payment will be required.
Final payment is due 45 days prior to departure.

No changes are permitted once reservations have been made.
Tickets are non-refundable.

Tickets can be transferred. (Being checked)

bl

To make the offer even more attractive and to provide an additional incentive to attend the Convention,
it is proposed to make a draw of one free ticket for every 20 tickets purchased. This means that
everyone stands a 1 in 20 chance of a FREE passage and if two are travelling together a 1 in 10 chance
that at least half of the transatlantic crossing will be paid for. (Convention Committee and Board
Members excluded??)

The fares quoted are as follows

1. JFK, Newark and Boston $700
2. Miami $736
3. Los Angeles $890

These are ceiling fares and could possibly be negotiated downwards depending upon the movement of
air fares this summer.

All air travel arrangements are being made through The Travel Emporium in Kings Park, N.Y. and are
being handled by the company President, June Foy. Individual itineraries will be prepared including
continental travel to points of departure.

A booking sheet is being prepared that will request peoples’ preferences for travel and the 10% deposit.
This information will be part of the overall booking sheet for the hotel, registration and Navtech
Seminars, Inc., Loran-C GPS Interoperability Seminar on Monday. This same booking sheet will
include the extra-curricular activities and sign-up options for the spouse program and the kick off
Mediaeval Banquet at Coombe Abbey.
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Accommodation

Accommodation is handled somewhat differently in Europe than it is in the United States. The hotels
are less competitive and rooms tend to be smaller. Two twin bedded rooms are more the norm, and it
is only recently that there has been a move to double bedded rooms (room with bath is almost standard
now). Delegates at conventions often "double up” and share rooms to reduce the cost. Double
occupancy incurs an additional charge. Room rates normally include a full English breakfast (bacon
and eggs etc). Hotel rates are high.

At the Copthorne there are 3 Executive Suites (small by U.S. standards), 16 Connoisseur Rooms
(smallish, double beds and decent size bathroom). The balance are Classic rooms some with double
beds but mostly singles with two to a room. All rooms have bathrooms.

The rates negotiated are almost half those normally charged during the exhibition season later in the
year and are quite reasonable by UK city standards but still high compared with bed and breakfast type

accommodation that runs around 30UKL per person.

Daily Rates.

UKLS$ (1.75)
Executive Suite, single occupancy 120 210

~ Executive Suite, double occupancy 130 227 (to be checked)
Connoisseur Room, single occupancy 55 96
Connoisseur Room, double occupancy 70 122
Classic Room, single occupancy 45 79
Classic Room, double occupancy 60 105

It should be remembered that these rates include a full breakfast for both occupants. No government
rates are available.

It is suggested that the three executive rooms be allocated to the WGA President, Bob Lilley, the
Chairman, John Beukers - for meetings, etc., and the Co-Chairman Mike Moroney - for a mini
hospitality suite for preferred customers! The increment over a double Connoisseur room is to be
picked up by the Convention budget. So far attempts at getting free rooms have met a stone wall as this
is not a practice of the European hotels. Negotiations are not final so this picture may change. The
remaining rooms will be allocated on a first come first served basis unless the Board wishes to opt for
the Connoisseur rooms and be located together.

Meeting Rooms

Meeting rooms are not provided free of charge along with the delegate accommodations as is the custom
in the U.S. Although the Copthorne has meeting room facilities, they are not adequate for the session
meetings and for lunch without breaking down and setting up. In addition the cost is high, even with a
negotiated rate. For these reasons the City Library theater is going to be used for the seminar and
technical sessions. Buffet style sit down luncheon will be served at the Copthorne.
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Library

The City Library is located adjacent to the Copthorne and about a 2 minute walk. The library boasts a
288 seat theater and is an ideal setting for the technical sessions. A large foyer outside the main Adrian
Boult auditorium will be used for the exhibition and cofee/tea breaks. This is located downstairs from
the library theater. There are nominal charges for the theater and foyer. It is projected that industry
support and exhibitors will provide the funding for these facilities.

Publicity

A jump start was made with the publicity for the Convention by handing out flyers at the Royal Institute

of Navigation's NAV91 satellite conference held in London at the beginning of November 1991.

Flyers have also been handed out at meetings in the U.S. A release has been made to IALA for

inclusion in the March issue of IALA News. The call for abstracts will be mailed shortly to members

and others. It will also go out to the media. This will be followed by a release to the media and -
_organizations for calendar listings. Notice of the Seminar and the Convention is contained in the

Navtech Seminar brochure that receives wide distribution both in the U.S. and overseas.

Publicity is currently being handled from Vero Beach by John Beukers. When Ellen Lilley receives the

WGA administration computer system in March, the publicity preparation and mailing will be

transferred to Ohio. Publicity in the U.K. will be run in parallel by John & Marilyn Beukers upon their
return to the U.K. at the end of March.

Budget and Registration

A budget for the Convention has been prepared to determine the amount that must be charged for
registration. A preliminary analysis indicates that the registration can be held to between $350-$375
(this is considered low by European standards, the RIN NAV91 registration was around $500). This is
based upon receiving industry donations of $7500, the exhibition paying its way and the Convention
registration providing $10,000 of revenue to the Association. It is also based upon an attendance of 100
delegates.

Navtech Seminars, Inc.

The Navtech Seminar is all set and the promotional sheet has been prepared. A copy is attached to this
report. The Seminar is to be run by Gerard Lachapelle with contributing lecturers David Last and Durk
van Willigan,

Convention Program

Monday

Navtech Seminar - Loran-C and GPS Interoperability

WGA Board Meeting (Is a second one required?)

7:30 pm Evening ice breaker: Mediaeval Banquet at Coombe Abbey, cc 1150.

"You will be welcomed and attended by the gracious Ladies of the
Court in their colourful mediaeval gowns, and served with Lindisfarne
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mead, wine and succulent dishes. You will then be regaled with the
Jfood of love - music”

Spouse outing to Blenheim Palace. (Full day trip)
Golf Tournament

Tuesday

Welcome by Lord Mayor of Birmingham and dignitaries

Press Conference

Sessions A & B: Radionavigation Policy and Management
Lunch with Speaker

Session C: Panel Discussion "Why Loran-C in Europe”
Session D: Loran-C Users; Applications and Experience

- Spouse outing to Stratford upon Avon, Shakespeare & Shopping, (full day trip).
Industry sponsored reception

Wednesday

Session E: Tutorial: Loran-C Overview

Session F: Loran-C Pulse Definition, Receiver Technology and Displays
Seek your own Pub Lunch

Session G: Loran-C Coverage, GDOP, Propagation and Antennas
Session H: Atmospheric Noise, Skywave interference suppression

Banquet in the City Council House attended by the Lord Mayor and other dignitaries. Banquet Speaker
Spouse outing, half day trip to Warwick Castle.
Thursday

Session I: Loran-C Receiver Technology
Session J: Loran-C/GPS Simulation
Luncheon with speaker

Session K: Loran-C/GPS Applications
Session L: Loran-C/GPS Receivers

Spouse outing: Cotswold tour with stops at Bourton-on-the Water, Broadway, Seizincote Gardens.
Lunch with Beukers at East Ridge, Longborough.

Technical Program

The technical program has been set up by the Chairman, John Illgen and his Committee. Session Co-
Chairmen have been selected and are being contacted for acceptance. Some have already done so. The
call for abstracts has been drafted and is at the printers; it will be mailed by the end of the month.
Authors of papers accepted have been asked to submit their manuscripts in sufficient time to permit
publication of the Proceedings prior to the meeting.
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Exhibition

It is planned to have an exhibition of Loran-C and GPS equipment. This will afford an opportunity for
manufacturers to present their various products and technologies to the international community many
of whom will not have been exposed to these new developments in radionavigation. This aspect of the
Convention will require promoting to encourage manufacturers to participate.

Hospitality Suite

Providing the usual congenial atmosphere for the hospitality suite has become a bit of a problem.
Bringing liquor and snacks into the hotel room suites is not permitted (and even it was there is only
enough room for a few people.) An alternative arrangement has been set up wherein the hotel will
dispense drinks on a negotiated and prepaid basis together with snacks. A room has been set aside for
this purpose. To defray the additional costs of this arrangement will require a little more arm twisting
by the Hospitality Chairman. We WILL have a good time!

Spouse Program
See memo from Marilyn Beukers to Spouse Program Committee
Sports Program

WGA will have access to the Ryder Cup course and if there is a volunteer to organize a tournament then
this can take place. Other physical activities need to be researched.

Post Convention Tours

The Birmingham Convention and Visitor Bureau will have a table at the registration desk for people
wishing to plan tours after the conference. Tour brochures will be available and reservations can be
made through the Bureau.

Attachments

Convention Phone and Fax List
Draft Budget

Navtech Seminar Program
Spouse Program Outline

Copthorne Hotel Folder
Library Exhibition & Conference Facilites
Birmingham Convention and Visitor Bureau Folder
Coombe Abbey Mediaeval Banquets
Sample Booking Sheet
Visitors Guide to the Big Heart of England
Birmingham, The Big Heart of England
Birmingham Museums, Art Gallery, Heritage Building, Living Displays
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EXMIBLT

To the Chairman
Loran-C Northwest Eurcope Policy Group

Dear Mr. Stenseth:

During the 20th Wild Boose Association (WGA) Convention, held in
Williamsburg, VA, UBA, betwesn October lst and 4th, 1881, the
status and plans for radionavigation in Northwest Europe received
a significant amcunt of attention. It was brought to the
attention of the meeting by our overseas members that there wa
~lear statemsnt of policy regarding the civilian use of GFS, t
long~term availability of GPS signals and the potential future
liability for cost reimbursement for signal use.

no

he

The WBA does not set government policy, but our charter includes a
responsibility for cognizance of the technical and policy issues
in radionavigation. Qur annual convention provides the platform
for our membership and visitors to exchange viewsand information,
raise questions and formulate constructive policy and technical
recommendations.

During the Williamshuryg conference, pressntatl

made ard information ocbtained which the WGA feels is pertinent to
the present deliberations of the Loran-C Northwest Europe Poliay
Group:

1. GF3 remains principally a3 U. 8. military systen.

Thisz was made clear in the paper titled, "A Program Status
Report on NAVSTAR Global Positioning (GPS)," pressnted by
CDR Denmnis B. McLean, USCG, Deputy Program Manager for DOT
USAF Space Systems Division/MZT. It was emphasized that the
primary mission for the system is weapons delivery.

WGA concludes that for the forseeables suture, the Precises
Positioning Service will be denied to the civilian commuriity
and the accuracy of the Standard Positioning will continue
to be controlled by the U, 8. military.

2. 8ystem funding, and the eventual assessment of user fees
remain uncertain.
WGA finds it difficult to project the long-term funding and
uger fees envirconment, since appropriations and revenue
e revieved and debated annually by Congress. In
fact, the GP8 environment has recently been altered by 2 U.
3. statement that free availability vorld-wide may be
ted to as short a period as ten years.

Clearly, the funding and availability situation would he
seriously affected by a future U. 8. military decision that
GPS was no longer the principal source for navigation and
pogitioning.

% The Nel mseei tior redarding radiondavicartiorn recquiremnents 1S

‘71.



Withdrawal of Dol support for overseas Loran-C transmithbers
does not indicate any refusal to use an available signal.
Evidence of this arose during Deserts Shield and Storm, when
a greater number of Loran-C than GPS recelivers were in use,
and Loran-C-squipped aircraft conducted bhattle-damage

as

sessment missions.

n -
ata systems) for which use of
ls 1s essential.

In addition, we know of current military systems (f{orwvard-
field Army meteorological
A

Loran-C and Omega sign

n

We in the U8 are fortunate not to be faced with a dilemma on. the
civil =1de. Our Department of Transportation has maintained a
clear policy of support for Loran-C through three administrations
at the Federal Aviation Administration, for example. There is
cl=ar support for the hybrid partnership of Loran-C and GPS, as a
move hboward a sole~-means rnavigation capability.

1 is evidenced by the recent completion of United States Loran-—-
coverage hy construction of four transmitters the mid-continent

WGA stands ready to assist the Loran-C Northwest Europe Policy
Group 1n any way Lo reach the best technical and economic
conclusiorn.

WGA belisves that Loran-C, or Loran-C/GFS hybrid systems, provide
the optimum short-term and long-~term solutions.
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Wild Goose Association

December 9, 1991

Mr. Jae Kuk Kim, Director

Navigational Aids Division

Korea Maritime and Port Administration
- 112-2, Inoui-dong, Jongro-ku. Seoul

110-410, Korea

Fax# +82-2-744-9591

Dear Mr. Kim:

Loran-C Proposal Technical Evaluation

The International Loran
Radlonavigation Forum

This is a follow up to our letter of December 4, 1991, and makes some further suggestions
as how to obtain the best possible advice for the purchase of Loran-C transmitting equipment.

We would like to stress that the Wild Goose Association regards the international program

for Loran-C as a key factor in providing a radio-navigation aid that will meet the obligations of the
International Maritime Organization. For this reason we want to do everything we can to ensure the
integrity of the system hardware to provide high reliability and transmissions that meet all
specifications.

Running concurrently with your program, European and Mediterranean countries are faced
with a similar situation. Expert advice is being sought to obtain the best technical solutions that will
maximize coverage and provide a system of high reliability. These solutions are not necessarily
straightforward and require specific technical knowledge found only in those that have many years
of experience with loran.

I have been in touch with our overseas Directors who are involved in the international loran
program and they strongly recommend, before you make any commitments, you contact the
Northwest Europe Loran-C Policy Group and that you make known your proposal to the Director
General of the International Association of Lighthouse Authorities. The contacts of the
organizations are provided at the end of this letter. These organizations are supported technically
by Universities in the United Kingdom, in the Netherlands and in the United States. Some of the
best Loran-C engineers are associated with these Universities and their work has provided the basis
for the European decision to adopt Loran-C in Europe.

In closing, I must emphasize the importance of obtaining experienced loran advice which is
a specialty of its own. Electronic technology alone may not provide you with the loran service you -

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




Mr. Jae Kuk Kim, Director
December 9, 1991
Page 2.

are seeking - there are many system parameters that must be addressed to obtain an acceptable
transmitted signal.

If you have any difficulty reaching the contacts we have provided, or, if we can be of further
assistance, please do not hesitate to contact me.

M(

Robert W. Lilley, Ph.D.
Voice (614) 593-1514
Fax (614) 593-1604

Northwest Europe Loran-C Policy Group

Kjell Enerstad

Norwegian Defense Communications Administration
Oslo Mil/Akerhaus

0015 Oslo 1

Norway

Phone: +47 2 40 26 19

Fax: +47 2 40 25 30

Secretary General

Noramn F. Matthews

International Association of Lighthouse Authorities
20tcr. rue Schnapper

78100 Saint Germain en Laye

France

Phone: +33 1 34 51 70 01

Fax: +33 134518205

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




OVER THE PAST 10 YEARS I'VE FLOWN
3.500 hours with a high-quality IFR-
approved loran navigator in my air-
plane, The primary lorans in my air-
planes have been the Texas Instru-
ments T19100—the first panel-mounted
loran approved for [FR—the Arnav
AVA-1000 and now the Bendix/king
KIN 88. All three of these lorans have
been reliable and accurate and were
state-of-the-art at introduction. There

- | have been many more lorans in and out

of my airplanes on shorter-term test
bases, too. 'm only telling you this to
present a credential. I am a loran be-
liever, a loran user and I want us to slow
down on loran approach approval. This
wonderfully convenient en route navi-
gation system is not yet ready to join
other traditional nav systems to pro-
vide unrestricted instrument approach
guidance.

1 think all of us who have flown lo-
rans are impressed with the overall ac-
curacy, particularly the repeatable ac-
curacy of a good loran receiver. The
AVA-1000, for example, displays dis-
tance to the wavpoint down to one-hun-
dredth of a nautical mile. Using only
the loran, I could tell if I was in front of
my T-hangar or the one next door be-
cause [ had stored my hangar door as
a waypoint in the AVA-1000. Even the
DME on the field couidn't give me such
a precise location because the hangar
blocked the line-of-sight path to the an-
tenna and the DME indicator reads on-
ly to one-tenth of a mile.

With such incredible loran accuracy
already in my panel 10 years ago, [ was
certain we would be flying loran ap-

proaches to almost every airport in the *

country by 1992. But as | logged more
hours with loran, my attitude toward lo-
ran’s achievable accuracy versus its po-
tential accuracy changed. Once in a
while forces beyond my control or the
control of the people who designed and
built the loran receiver render the sys-
tem worthless. Nearby thunderstorms
are the most common loran interrupter

but P-static buildup during flight
through precipitation can also block lo-
ran signal reception. Worst of all. | have
no way of knowing for sure why signal
reception is lost. It could be interfer-
ence from a big thunderstorm hun-
dreds of miles away. but it's also possi-
ble a loran transmitter simply went off
the air for a moment. When the warn-
ing flag drops on those rare occasions,
I'm left to wonder if my loran receiver
has a problem or if interference of
some sort caused the signal loss.
Interruptions in loran signal recep-
tion while flving en route are a nui-
sance but are not in any way danger-
ous. If you're flving in the clouds using
vour loran for IFR navigation and it
drops off. vou know vou have broad ob-
struction clearance at your assigned al-
titude or the controller could not have
approved the off-airway route. Merely
holding heading for the few minutes it

tvpically takes a loran to lock back on
after signal loss is no big deal while in
¢ruise. But what if that happens when
you are a few hundred feet above the
ground in the clouds on an approach?

You could be flying below other navaid !

signal coverage and have no choice but !
to dead reckon until you can climb to
reception altitude of a VOR, or until lo-
ran signals are regained. It will normal-
ly take more than a minute for a loran
receiver to identify and begin to track
usable signals after reception has been
interrupted. It's also likely that this re-
initialization process will take even
longer in bad weather conditions be-
cause the P-static or thunderstorm in-
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terference that caused reception to be
lost in the first place will impede the
process of reacquiring the signals.

But, vou say, ILS or VOR transmit-
ters can go off the air during an ap-
proach, too. That's true. But it's not
very likely, compared with the odds of
losing loran signal reception. Here's
why.

During a conventional approach vou
need to receive signals from only one
or two transmitters—the localizer and
glideslope on an ILS, for example: on
some approaches vou need both VOR
and DME signals. To {ly a loran ap-
proach you need signals from three
transmitters. On a conventional ap-

p;roach the transmitters are at most a

few miles away. When you fly a loran
approach the transmitters are many
miles away, and at least one will be hun-
dreds of miles away. It doesn’t take a
rocket scientist to understand that the
greater the distance between a trans-
mitter and receiver, the better the odds
something can interfere. And loran sig-
nals are in the low end of the frequency
spectrum, where lightning, aircraft sys-
tems and other “noise” is abundant,
compared with the VHF and UHF fre-
quencies used by the ILS or VORs. A
VOR or ILS receiver is working with
very strong signals compared with
those a loran receiver must detect even
when flying under ideal conditions. We
have large margins of signal strength
to overcome potential interference ona
conventional approach but that’s just
not true for loran. Atmospheric inter-
ference that wouldn't faze an ILS signal
can make a loran useless. I'm confident
we can overcome most bad-weather
loran reception problems in the future,
but those improvements are not yet
available.

For these reasons I don’t think loran
is dependable enough at this time to
become a routine part of our IFR ap-
proach system. We have not and cannot
allow any potential system errors to
creep into an instrument approach. Pi-
lots can and do screw up approaches
but the approach must not screw the
pilot. We have to know that if we follow
the published procedure, we are abso-
lutely protected from hitting the

ground or an obstruction. If it is even
remotely possible that you could be
doing everything right and sdll hit the
ground, then we might as well have no
system at all.

Bendix/King is the first manufac-
turer that I know of to technically qual-
ify to certify a loran for unrestricted in-
strument approaches, but the company
is proceeding slowly. The KLN 88
meets all the approach requirements of
TSO C60b, the specification that sets
minimum standards for new [FR lo-
rans. But in the real world the KIN 88
cannot overcome the problems of inter-
ference generated by the airplane or
the atmosphere. Nor can the receiver
do anything about momentary loran
transmitter shutdowns that, according

to the U.S. Coast Guard, operator of the

loran system, occur on an average of
once each day for each transmitter. The
momentary failure of a single trans-
mitter would affect approaches at hun-
dreds of airports and force all loran re-
ceivers using that transmitter to
reinitialize.

Another potential problem with
loran approaches is the temptation for
the approach designers to add compli-
cations. Loran approaches will be most
useful at airports surrounded by
rugged terrain that blocks signals from
a VOR or makes an ILS impossible. Be-
cause loran signals have no line-of-
sight restrictions, a loran approach
could guide a pilot down a valley into
the airport. Such an approach demands
several step-down points that add
greatly to pilot workload. If loran sig-
nals are lost while flying such an ap-
proach, you would be left dead reck-
oning in an area of high terrain.

I believe that loran approaches can
eventually be accommodated into our
system, but we're not ready yet. We
need more progress on P-static control
while flying in clouds and precipitation.
We need to understand more about
how thunderstorms affect loran signal
propagation. And we need to develop
loran approaches that are as easy, or
easier, to fly than a VOR/DME ap-
proach. Certainly loran approaches can
be designed and approved now for spe-
cial circumstances, just as they have
been for helicopter operators flying in
the Gulf of Mexico.

But for now, I want to use my loran
to fly directly to the terminal area
where [ intercept approach course
guidance radiating from a transmitter
firmly bolted to the ground on or near
the airport. I may screw up an ap-
proach, but I never even want to think
that an approach procedure can do the
same to me. .}
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Loran/

GPS
Update

The gap is gone,
but loran still has
crosses to bear
(Las Cruces?), and
GPS beckons,
beguiles and
bamboozles.

Though happily wedded to loran
after a whirlwind romance, pilots
arealready flirting shamelessly with
satellites. Is this a misguided infatu-
ation, or does loran really have
enough flaws to justify a wandering
eye?

It turns out that while the filling of
the nefarious midcontinent gap ear-
lier this year with two new loran
chains gave complete loran cover-
age from sea to shining sea and from
Canada to Mexito and beyond, a
few small glitches have surfaced in
some Joran receivers. And the loran
makers have been scrambling to get
full IFR coverage over the electronic
counterpart of the Louisiana Pur-
chase.

IFR Approach Ruckus

Ontop of that, a grand brouthaha has
developed over attempts to set up
safe IFR loran nonprecision ap-
proaches. In brief, Bendix/King has
flatly declared the whole IFR ap-
proach business is such a can of
worms that with the present level of

found out from personal conversa-
tions that one camp is rather skepti-
cal of proceeding down that road
until some kind of paired backup
system is available, using either
Vortac or GPS (and the latter is sev-
eralyearsdowntheroad, attheleast).
According to this point of view, most
pilots are perfectly happy to use lo-
ran 95 percent of the ime for VFR
navigation, which it does eminently
well, so why venture into risky wa-
ters?

Bendix/King has really turned a
spotlight on the apparent shortcom-
ings of loran in IFR approach work
with their stand. And it may sur-
prise VFR pilots who have sailed far
and wideand encountered few prob-
lems to find outhow potentially risky
it is (according to Bendix/King) to
trust loran exclusively when the
chips are down.

Competitive Juices Flowing

But to add spice to the matter, other
loran makers like Amav Systems,
Northstar and .11 Morrow believe
Bendix/King's attitude stems more
from shortcomings in their KLIN-88
receiver than from insurmountable
problems with the loran system it-
self. Therefore, they are busy plug-
ging away developing their own
equipment for IFR approaches, ap-
parently quite confident that they
can pull it off. On the other hand,
lending weight to Bendix/King's
stance Is the fact that its KLN 88 not
only meets the TSO Cé0b require-
ments for IFR use, but surpasses
them. In response to competitor's
slights to their loran, Bendix/King
adamantly says their KLN 88 is “dy-
namite” equipment. (What else
would they say?)

Atanyrate, the competitiverewards
are obvious for getting to market a
loran receiver that will handle IFR
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approaches into possibly hundreds
of airports that formerly had no in-
strument access.

The matter came to a head this past
October, when the FAA held a pow-
wow in Washington, D.C. of loran
makers and other interested groups
to check out the efforts of Bendix/
King as the first applicant for re-
ceiver certification and figure their
future course of action with respect
to IFR loran approaches. When the

dust settled, the FAA said it was

committed to pursue and perfect the
project, other loran makers went off
to get their their equipment ready,
and Bendix/King sounded a public
alarm. )

The Olathe, Kans.-based company
warned that it would not cerﬁ.ﬁ‘; the
KLN 88 for unrestricted loran ap-
proach operations “until the entire
loran C system, including the KLN
88, offers pilots an approach means
that meets their expectations for a
safe, usable, and available means of
executing aninstrumentapproach.”
But unless any misunderstand this
to mean they are bailing out of the
program, they said they were con-
tinuing to pursue approach certifi-
cation.

Loran Station Outages

Oneof the main concerns of Bendix/
King for IFR operations was the sur-
prisingly common occurrence of lo-
ran transmitter outages or shut-
downs. It turns out that there is an
average of oneshutdown per station

Though the KLN 88 is one of the
most sophisticated panel-mounted
lorans available, Bendix/King
believes the current level of loran
system outages represents too
great a threat to permit loran
approaches.

technology of both loran receivers BRKATL
and ground transmitters, pilots are - o r v e > o e oo
likely to be exposed toa totally unac- DIS 2z ETE  2:08
ceptable hazard level. cs 1587 BRC @438
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Ammav Systems is developing the
R-50i for loran approach
certification.

perday throughoutthecountry. That
adds up to about 7,000 shutdowns a
year, intentional or inadvertent.

Furthermore, the average off time is
not just a fleeting two or three sec-
onds, buta full20 to 30 seconds. Add
to that the minute to a minute-and-
a-halfittakesatypicallorantoreboot
and provideanaccurate position fix,
and you’ve got an aircraft flying

“blind” for a couple of minutes ata’

critical time. And since each loran
station provides navigation guid-
ance over a pretty good chunk of
geography, aircraft flying ap-
proaches at hundreds of airports
could be affected, and left stumbling
without accurate guidance for an
awkward period of time.

The U.S. Coast Guard, which oper-
ates the loran stations, confirmed the
outage frequency to The Aviation Con-
sumer,saying thestationscan godown
because of thunderstorms, power
outages or maintenance. If there is a
threat of a lightning strike, thestation
can shut itself off momentarily with-
out warning to protect itself. This is
especially so in parts of the country
where there are a lot of thunder-
storms, such as in Texas and Okla-
homa and near the Gulf of Mexico.
Naturally, the monster transmitter
towers (700 feet tall) are an inviting
target for lightning strikes.
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Onthe westcoast, therearestillmany
tube transmitters, so extra mainte-
nance is required on them, and they
have to be switched off every so
often. Occasionally system sensor
relays indicate there’s a small arc in
the system, of say 50,000 voits. The
only way tostop thearcis toturnthe
power off momentarily.

Receiver Recognition

According to the rules the FAA has
set up for IFR approaches, a loran
receiver should recognize the out-
age within 10 seconds and warn the
pilot. Another way the receiver is
notified of a loran station problem s
when a special warning signal is
sent out, called a blink. In the past,
this has been done manually by a
Coast Guard person on 24-hour
watch. (Also, the Coast Guard will
send the blink out to warn receivers
the loran signal is not reliable when
it is necessary to readjust the loran
transmitter without shutting it off.)
Butsince humanreactionis notlight-
ning-quick, aneffort has beenunder
way todevelop a quicker automatic
blinking mechanism, called Auto-
blink. Autoblink equipmentis being
made and hopefully will be deliv-
ered this coming summer.

Bendix/King says its judgment
about the flawed reliability of loran
for IFR approaches is based on ex-
tensive test experience since June
1990, whileflying thousands of miles
and spending lots of money. Fur-
thermore, they maintain that since
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While some aspects of making a
manual loran approach might be
complicated, the KIN 88's unique
mapping feature should help make
things picture clear.

their KLN 88 not only meets but
exceedsthe TSO C60brequirements,
complying with the TSO doesn’t
ensure that a loran is safely certifi-
able “intoday’sloran environment.”

The company called for improve-
ment in three main areas to achieve
safe IFR loran approaches:

¢ Signal Availability—Significant

improvements must be made overa -

minimum Cé0b loran’s ability to
navigate in atmospheric-related
noise including thunderstorms and
precip static discharge. Also the
number of station outages must be
reduced. Theaverage of one perday
per station is too high. Furthermore,
the FAA should require that aircraft
certified for loran approaches have
adequate bonding and P-static dis-
charge capability on a continuing
basis.

* ApproachCharts—Providemissed
approach procedures that can be
used at any point during the ap-
proach on loss of a loran signal. In-
clude VORs and NDBs on loran ap-
proach charts to help if loran is lost.
Anddisqualify asalternatesairports
having only a loran instrument ap-
proach.

» Pilot Workload—Reduceit by sim-
plifying approach procedures.

Among the outcomes of the confer-
ence were FAA commitments to fol-
lowuponmany of theissuesbrought
up by Bendix/King, such as to work
for reduced signal outages, cut the
average outage time from 20-30 sec-
onds to about three seconds, review
theloran TSO and mirimum operat-
ing performance standards to see if
changes should made, include at
least one other navaid on the ap-
proach plates and screen approach
procedures for complexity.

Complex Procedures

On the subject of complexity, many
voicesincludingthose fromthe FAA
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said that simplifying approach pro-
cedures should be an ongoing con-
cern. However, in private conversa-
tions with The Auviation Consumer,
some competitors of Bendix/King
suggested that the KLN 88 did not
offer the most facile vehicle for the
pilot who had to switch between
automatic and manualmodeon cer-
tain approaches while stepping
through several waypoints.

Bendix/King freely concedes there
are situations where the pilot hasto
deal with an extra bit of knob turn-
ing and screen page flipping, as
when he has clearance only to a
specific waypoint on the approach.
Then it's “heads-down time” be-
cause of the need to go to an OBS
mode.

However, the KLN 88 has the abil-
ity to store up to an astonishing
6,000 automated approaches where
the aircraft is led through the ap-
proach ballet without interruption.

It remains to be seen how other lo-
rans will deal with this situation,
which could be an interesting com-
petitive matter.

Everybody Else

In the face of Bendix/King's cau-
tionary alarm flags, the reaction of
the other loran makers and some
users was one of unabashed impa-
tience. The other loran builders, es-
pecially, wanted a minimum of fuss-
ing with requirements, having al-
ready spent big bucks and much
time on getting C60b approval their

equipment.

Typical were the remarks of II Mor-
row spokesman Dale Johnson: “We
believe the carrent MOPS (Minimun
Operating Performance Standards)
are a product of years of collective
effort and are quite adequate. De-
signing a receiver to meet the TSO
C60b is admittedly difficult; how-
ever, we think the TSOhas been well
thought through and the require-
ments can be met. Small refinements
or changes ta the TSO are not a con-
cernto us; however, weat I Morrow
would be opposed to any major
changes. We have spentabout three-
and-a-half years developing a prod-
uct to meet C60b and are now in the
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process of certifying equipment for
IFR operations. The Loran-C system
is safe, Is accurate, and is easy to
use.”

Echoed Ken Foret of Northstar: “The
approaches that I've seen flown are
perfectly safe. There are many pilot
reports of successful approaches,
good signals, good accuracy, good
data, What's happened to all of that
information? Where is thatinforma-
tion playing into the tough decision
that the short-term signal outages
are abig deal?... Our problems can
be solved. There is no reason to stop
now. Let’s charge on to the maxi-
mum extent.” o

Said Frank Williams, president of
Arnav Systemns: “Webelieve that we
canmeetall therequirementsof DO-
194 (the RTCA criteria on which the
TSO is based } and recommend we
push for immediate certification
under the current guidelines.”

Signal Interruptions
On Approach

Special attention was paid by each of
theseloran makers to thebusiness of
how to deal with loran outages from
any of the stations in the designated
triad (picked for its special accu-
racy)during theapproach. One com-
mon suggestion was to allow the
loran to pick up signals from other
stations for the missed approach,
even if this put the loran back on a
coarsercruiseaccuracy mode. (More
accurate than with no signal, it would
appear.) Since some loran receivers
can pick not only other stations, but
other entire chains, this would seem
to be an eminently logical course of
action.

One theme running through these
discussions concerned the speed
with which various lorans could be
upand running at fullaccuracy with

An Apallo 2001 navigation
management system with
completely new software is II
Morrow’s candidate for C60b
approval and loran approach
capability. A GPS can be coupled
to the unit.

signals reacquired after a “momen-
tary” signal outage. Several loran
builders said theirs could track sig-
nals accurately through something
short like a 10-second loss of signal
and reacquire the signal quickly,
coming back on the correct cycle.
Since King’s KLN 88 takes a minute
to a minute to a minute and a half to
come up to speed after a “momen-
tary” outage, are the others faster?
Their makers seem to think so. It
would be interesting to see figures
on that.

But all this may be academic, since
as soon as the pilat sees an outage
flag on the approach, he’s presum-
ably not going to dead reckon or
“coast” for more than an instant or
two to see if the loran comes backon
line.' If he’s got any regard for his
skin, he'll skedaddle into a missed
approach, especially if he’s down
low, or near mountains or obstacles.
Further, Bendix/King makes the
point that, according to the Coast
Guard, mostoutages are longer than
“momentary.”

They're 20 to 30 seconds, on aver-
age. Add that to the time anybody’s
loran takes to come up to full speed,
and in Bendix/King’'s view you have
a small eternity while the pilot is
salling along withoutany loran guid-
ance whatever.

But if thunderstorms have rendered
all the loran stations in the area use-
less for navigation, how does the
pilotona loran approach even make
a missed approach? Not on loran,
certainly. Hence, Bendix/King’scon-
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cern that another mode of naviga-
ton be available for MAPs.

No Problem

Is Bendix/King's concern for loran
signal outages out of proportion to
reality? Comments from some loran
users at the conference seemed to
suggest so. Gerald Gold, vice-presi-
dent of Petroleumn Helicopters Intl.,
reported his firm has been using lo-
ran for many years, and all of their
some 300 aircraft are now equipped
with it. “I was interested to hear the
CoastGuard present information on
signal outages because. frankly, I've
never seen it to be much of a prob-
lem. We notice momentary outages
so infrequently that we don't pay
much attention to them.”

He said Petroleum Helicopters has
been using loran since about 1978 to
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were published in anticipation of

KLN 88, but these have been
Notamed out of service.

been developed and are currently
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Loran Approach Progress

The first 10 [IFR approach procedures. = "o hoild: The balance of about 500: -
. approachesidentified with the avia-.
early certification of the Bendix/King .. _ \

.at the rate of about 150-200 per year, .
'“ac.c‘f_aic;Iihg't_,p“the FAA. -~ 7

An additional 20 procedures have - Tof;i:;ié;_aééfildd,éooIé;a:n}récgii;é_i-;‘:

tion. community can be developed:...

are installed in aircraft -
D T i i

take its [FR helicopters offshore to
IFR destinations and have yet to ex-
perience a problem due to loss of
loran signal orinability to get down.
They use loran in conjunction with
airborne radar.

Bendix/Kingacknowledgesthiskind
of successful offshore experience, but
counters that those pre-C60b lorans,
though excellent units, don’t meet
the stiffer flagging criteria (to detect

Foster AirData’s
F4 Phoenix was
one of the first
lorans to receive
the new
midcontinent
chain software, a
matter simplified
by having the
whole works on
the plug-in
upgrade cartridge

(shown below,
ready to fitin a
slot at the back of
the unit).

inadequatenavigation signals within
10 seconds in the approach mode
with signals down to a SNR [signal-
to-noise-ratio] of -6dB. Actually, the
KLN 88 does it down to -10dB.)

Risk Management

We were interested to note the com-
ments of some at the FAA confer-
ence (Phil Boyer, presidentof AOPA
and Ken Foret of Northstar, for ex-
ample) that while there may be some
limitations in dealing with loran, or
even VOR and ILS, this is simply a
matterof “risk management,” some-
thing experienced pilotsknow about
and deal with.

Bendix/King spokesman Doug
Henkel may have put his fingeron a
key area of concern for his company
when he countered: “Itis not accept-
able in our opinion to rely on the
FAA and the avionics industry to
‘educate pilots of loran approach
limitations.” The loran manufactur-
ers willbe the ones getting the phone
calls and letters from upset custom-
ers. Worse yet, the manufacturers will
be the ones named in liability suits.”
(Our italics.)

Filling the Gaps

Anissuethathas produced less melo-
drama but more immediate practi-
cal benefit was the filling of the
midcontinent gap last year with two
new loran chains, and the filling of
older lorans with new software and
sometimes hardware to make full
use of them. How well are the loran
makers responding to the needs to
upgrade their equipment? Here’s a
quick progress report.

* Foster AirData—The company
claims that two of its lorans, the F14
and LRN 501, were the first to fly
with the new gap-filler chain soft-

The
Aviation
Consumer
January 1,
1992
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ware. The upgrade was made sim-
pler by the format of the two lorans,
which incorporate all the needed
software right in the update car-
tridge. However, though both lo-
rans are certified for enroute IFR
flight in the rest of the country, they
still are undergoing flight testing to
qualify for IFR in the new chains.
Hopetully, approval will be gained
this month (January) or next. But the
two lorans are still approved for IFR
while using the old chains, even
though some of those overlap with
the new.

As for the F4 and LRN 500, these
require an internal modification to
handle the two new loran chains.
However, approval is hoped for in
‘the same timeframe as the F14 and
LRN 501. Price to the user of the
update for the F4 and LRN 500 will
be $195. There was no charge for the
cartridge incorporating the new
chain software for the F4 and LRN
500 aside from the usual $75 for the
cartridge. Foster AirData reports it
may not enter the lists to certify a
loran to C60b for approaches. But it
is planning to come out with a so-
phisticated, expensive ($35,000 or so)
LNS 6000 this year. This will be the
first Foster product with GPS.

¢ Northstar—Updates incorporat-
ing the NOCUS and SOCUS
midcontinent chain software have
been available for $120 by returning
M1As to the dealer or factory. How-
ever, these do not track the Las
Cruces, N.M. station in the southern
chain. This prompted one Aviztion
Consumer reader to complain that
this compromised position accuracy
for pilots flying in that area.
Northstar replied that it did not be-
lieve this would be the case unless
there were noise interference, such
as from strobes. But the company
has had reports of problems in the
California/Arizona border area, in
some installations,and they are look-
ing into the possibility that there is
some kind of interference they are
not aware of.

The company said it was planning to
incorporate in the M1A software to

. handle the Las Cruces secondary at

some point in the future. It was al-
ready doing so in the IFR-capable
M2, which should be ready for ship-
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ment this month (January). Part of
the problem is that the SOCUS chain
has five secondaries, instead of four
or less, like most other chains. And
the nav calculation software in the
M1A can handle enly four.

Incidentally, the new M2, which will
be IFR approved and have a car-
tridge update feature, is expected to
list at $4,995. Price of the VFR ver-
sion, called the M2V (formerly called
the M1B) will be $4,495.

 II Morrow—Midcontinent gap
software is available for all units, to

The Burlington, Vt. RNAV-A
approach, with its heading change
and stepdowns, was deemed one of
the more complicated approaches.
It and its fellows were Notamed
into limbo. Note the lack of a non-
loran navaid to use in case loran
outages give the pilot no safe way
to make a missed approach.

be installed by dealers or at the fac-
tory. The price ranges from 3100 for
oldersets withoutdatabases toabout -
$195 for the others. The IFRcertified
612A and 614 can have the
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Not all GPS receivers will forecast
satellite coverage, but Trimbles do.

midcontinent gap chains added, but
then would lose their IFR certifica-
tion. I Morrow is talking with the
FAAtoseeifthechainscanbeadded
without it being a major change that
would disqualify the sets for IFR
work.

The company says it is working out
swap deals for VFR 618s with cus-
tomers, however, on a one-on-one
basis. And as far as being able to
track Las Cruces, all the II Morrow
units provide the fifth secondary
tracking loop. The company is de-
veloping a version of the NMS 2001
for Cé0b approaches. The current
version, incidentally, can be paired
with a GPS.

* AmavSystems—Software that will
track the new midcontinent chains
is available for all models at a price
of $250 each, upgradable with an
internal E-PROM change by dealers
in the field.

The IFR-approved R50i with the new
chain software reverts to a VFR ver-
sion called the R50v. The company is
working toward recertifying the unit
for IFR with the new chains, hope-
fully to be ready by the time this
appears in print. And it intends cer-
tifying the R50i for approaches.

Since the Arnav R21 loran can track
only four secondaries, Amav split
the SOCUS chain into a north and a
south section, each using four sec-
ondaries.

+ Azure Technology—Provided
upgrades for the Long Ranger for
$49. The company discontinued pro-
duction of the Locator lorans be-
cause it could not upgrade them for
the new chains.

TNL =uw0C
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¢ Texas Instruments—Upgradescan
be provided for all models. Price at
the factory for the T19100 is $395, for
the TI9100A $H49, for the TI91 re-
mote unit 3495 and for the T19200
$299. Or local dealers can do the job
after they, in turn, purchase the up-
grade kit. (The company will pro-
vide a list of dealers.) Contact Texas
Instruments at (300) 232-3200, ext.
940.

Going with GPS

A lot of pilots are chomping on the
bit to get a GPS satellite tracker, and
prices as well as unit sizes are tum-
bling almost day by day. However,
there is precious little rationale for
acquiring one strictly for flight op-
erations in the continental United
States, now that the midcontinent
gap has been filled.

GPS could conceivably be used as a
backup toloran when that’s affected
by precip static or atmospheric dis-
turbances, but only on an unofficial
basis since so many imponderables
are involved, as the military yanks
satellites on and off line at will for
testing. It certainly will not be ap-
proved as an official IFR backupina
loran pairing for several years, at
least.

When venturing outside the lower
48, however, in areas where loran
signal coverage may be poor, such

< Alexandria, VA 21310-3993

/Z{QP.B

asinthe BahamasorCaribbean, GPS
can make good sense. But this holds
true only if pilots are willing to ac-
cept the present casual, experimen-
tal status of the satellite navigation
system. Also, there are times when
the present array of 16 satellites (out
of the 21 officially planned, plus
spares) leaves gaps in 2D, not to
mention 3D coverage for varying
periods of time.

Therefore, according to plots run for
us by Trimble and Garmin, two big
GPS makers, there could be a com-
plete blank off Miami and in the
Bahamas for up to 30 minutes aday.
However, any GPS receiver worth
its salt, like the Trimble units, will
plot coverage ahead of timne for your
route of flight. Be aware 2lso, how-
ever, that the entire system can be
turned off for long periods of time,
at the behest of the military. In fact,
not Jong ago the system was turned
off for two whopping 72-hour peri-
ods. This kind of interruption, hardly
momentary, would naturally put a
¢rimp in your navigational style as
you tooled over the horizon to the
Virgin Islands or Venezuela, if you
had no other navigational backup
available.

NANU of the North(star)

However, we are told that the shut-
downs are not made on a whim.
Instead, they are normally sched-
uled ahead of time, and pilots can
either phone forinformation or hook
up their computer by modem to a
special bulletin board operated by
the GPS Information Center of the
Coast Guard. This service lists up-
coming intentional outages. Wetried
both, and got speedy (as in 2400 to
9600 baud) service onthe BBSand a
friendly reply to our questions on
the phone.

The phone number for queries, com-
ments, etc. is (703) 866-3806. For a
voice tape recording, call (703) 866-
3826. And for the bulletin board dial
(703) 866-3890 for modem speeds of
300 to 2400 baud or (703) 866-3894
for modem speeds up to 9600 baud.

Incidentally, the Notice Advisory to
Navstar Users is code named NANU.

Dick Weeghman

Aviadon

January 1,
1992
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LORAN-C APPROACHES? NOT JUST YET. . .

In @ move that's
sure fo generate
controversy, B/K
says Loran-C is
not ready for
nonprecision
approaches.

By RICHARD N. AARONS

Bendix/King engineers surprised FAA
officials and angered competitors
recently when they stated at an indus-
try work-group session that the Loran-
C system is not ready for nonprecision
approaches. The “system™ as B/K
defines it, includes B/K's KLN 88
loran navigator, the FAA’s certifica-
tion rules, the U.S. Coast Guard’s sig-
nal availability and the FAA’s drafting
of approach procedures. B/K's com-
petitors could care less about the capa-
bility of the KLN 88. But, arguments
that certification standards, signal
reliability and the procedures them-
selves are somehow defective means
unwanted challenges for other manu-
facturers seeking approach approval
for their products.

96 Business & Commercial Aviation B lanuary 1992

Doug Henkel, KL.LN 88 product man-
ager, says B/K’s goal “continues to be
nonprecision-approach certification of
the KLN 88 loran. However, we will
not certify the unit for unrestricted
loran approaches until the entire
Loran-C system, including the KLN
88, offers pilots an approach means
that meets their expectations for a
safe, useable and available means of
executing an instrument approach.”

The KLN 88 is a sophisticated loran-
based navigator with a Jet Electronics
Technology (JET) Loran-C sensor at
ite heart. The unit has

with this TSO alone does not ensure
that a loran is certiﬁable in today's
Loran-C environment.” The company
has been testing the system in the
approach mode since September 1989,
when the KLN 88 was introduced.
These tests, according to Henkel, have
identified system deficiencies that
require FAA or Coast Guard involve-
ment to correct before pilots will have
acceptable loran approaches.

Here’s an abbreviated version of
B/K’s list of what must be done to
bring the KLN 88 and the rest of the
Loran-C approach system up to a safe
approach standard:

Signal Avatlability—The KLN-
38’s ability to provide nav data in the
presence of interference from thunder-
storms, lightning, precipitation. static
and high ambient electrical neise must
be improved. The Coast Guard must
reduce momentary station outages
that now occur on the average of one
per day per station. An outage of a
loran station could interrupt ap-
proaches at hundreds of airports.
Recovery of the KLN 83, and probably
other C60b lorans, after a momentary
station outage requires about one to
two minutes. (Qutages of VOR/LOC
systems and reacquisition are usually
instantaneous.) Also, the FAA must
provide practical reguiatory guidance
to ensure that aircraft certified for
loran approaches maintain adequate
bonding and P-static discharge capa-
bility on a continuing basis.

Approach Charts—These must
provide pilot-manageable missed-
{-SKOULD SAY TERMINA L

approach procedures to ensure obsta-
cle and terrain clearance upon loss of
loran signal at any point during the
approach. Courses should be depicted
using a magnetic variation close to the
actual value, rather than a variation
associated with a nearby navaid.
Included too on loran approach charts
should be VORs and NDBs with asso-
ciated names, identifiers and frequen-
cles, even when the navaid is a way-
point in the approach. Alternate air-
port requirements should be amended
so that an airport having ounly a loran
instrument approach would not quali-
fy as an alternate.

Pilot Workioad—Approach proce-
dures must be simplified to reduce
pilot workload. For example, B/K sug-
gests development of straight-in
approaches with minimal sltitude step
downs. B/K also says it would incorpo-
rate changes to the KLN 88 to opti-
mize its use with loran approach
procedures that ultimately evolve.

Henkel believes the issues associated
with approach charts and approach
procedures are solvable. “Our para-
mount concern is that of signal avail-
ability. Specifically, it is our belief that
pilots will find lorans that meet the
minimum approach requirements of
TSO C60b unacceptable for unrestrict-
ed approach operations because of the
increased probability, compared to
currently available approach naviga-
tional aids, that during the execution
of a loran approach, they will lose
radio navigation and have to dead-
reckon.

“B/K begsn development of the KLN
88 believing that TSO C60b approval
would ensure that the sensor portion
of the unit would be adequate for ap-
proach usage. We no longer believe
this. Although the existing TSO C60b
does not precliude the design of an
overall acceptable loran sensor for
approach usage, meeting it dees not
ensure the sensor is adequate.”

No doubt that last comment will
generate the most debate from B/K's
competitors and even some of its cus-
tomers. Next month we’ll take a look
at some of the technical aspects of this
issue and talk to other loran makers.
Stay tuned. B/CA
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FAA Urged to Fix Loran C Problems
Before Approving IFR Approaches

| 1O

crious deficiencics in the existing Lo-
ran C navigauon system must be re-
solved by the FAA and indusiry before
unrestnicicd jpsirument spproach Opera-
ticns can be safclyv authorized, according
to Bendix/Kineg.
n_relesss men 1the
Olathe, Kan.-dbased avionics manufacturer
cited unreliable signal availabibiy, faulty
approach chart desizn 2and humsn factors
problems 2s chief drawbacks of the sys-
tem. As 2 result, the sompany is delaying
FAA certification of its KLNSS§ Loran C
recaver.

“We will not cerify 1the KLNS8™ until

the entire Lavan C systern and the receiva
er meats general aviation pilots”
usab]c

Texpectas
and available
ment ap-
. yproduct
nics for

taons far a safe.

In its presen: fom:. the Loran C system
consists of 18 treznsmitters that provide
chains of signa) coverage {or all 48 conter-
minous siates and parts of Alaska. Cur-
renuy. about 110,000 receivers have been
installed in generz} aviaton zaircraft. Pi-
Jots use the svstem for en roule navigz-
tion.

To date. 10 instrumen! approaches 1o
airpors have been approved by the FAA
but banned frem use until Loran C recerv-
ers and aircrafl svsiem installainions are
cerufied.

Another 20 insirumen: approaches
have been developed by the FAA. and
about 500 aqdluonzl appmachcs could be

sned at ra of 150-200 per

yeay{ Richard .-\mo] A Leran C pre-
STAM AN ges- sovd?

Other avionics nianufzcturers ars 2c-

Many light alrcrafl, such ag this Moonsy MSE,
are equippes with Loran G, System problams
must be resalved 1o make Insirumeni ap-
proaches safe. zccording 16 Bendix/King.

tively pursuing epproach cerinication of
their receivers, despite systemn drawhacks.
To dste. however, none has received 2p-
proval for i

ceruilcation,
BendixKing officia

Is are recommend-
ing that the FAA implement changes 10
lirborne 2nd ground-based hardware 1o
make the svsiem more sale. They include:

8 [mproving slectronics for Loran C re-
ceivers that sllow ssfe navigation despite
interference jrom thunderstorms and
Jightning. precxpmhon s1shc and h)gh
ambient noise levels. ¢

R Keducing the number, of momentary
siation outages. These failures, which oc-
cur about
totz] about CU'om:rgcs ‘per vear. The
signal Joss 1~sts jor about 20-20 sec. and is
csused by lightning striking the 700-fi..
high antennas. power flugpations or rou-
line  mainyéAance. accordm';\ 1o
Commandef Richard Armstrong, U.S.
Coast Guad. The service js_gesponsible
for monitonin maimTEining the Loran
C system,

Because each sistion is an intepral pan
of the nztional chain, signal less could
simultsncously affecs Instrument ap-
prosches a1 hundreds of airpons. In addi-
tion, it takes 1-2 min. for the system 12
feturn to normal starus, further reducing
the Jevel of—gmwy, sccording 1o Ben-
dix/King

J ® lssuing regllanions mandating that pis

A

ATthony J. Broderick, FAA

nce each dsy 2t each siation,”

lols ensure that adequste clectrizal bond-
ing and precipitation stztic discharge
sapability of their airerafl are maintainad.
Elecirostatic interference assacisted with
thunderstorms can cause unreiiable signal
reception.

The compsny zlso wants the FAAL 10
improve the humzn factors aspect of fiy-
ing 2 Loran C inslmmcm appreach by:
B Redesigning msirument ppproach pro-
cedure chans to incivde obstazle sad ter-
rain ¢lesrance critenia, since flight tests
have indicated the Leraa signzl “may be
lost without wgznes any point during

¥ Publishing magnefic variatien that re-
flects the actual value found in the area
where 1he approach is being flown. not
the magnetic value of 2 nzarky navigalion
aid. This would help obtviate confusion
between the value on the chzrnt and that
displayed on the Loran C unit,

R Including VOR and NDB "\'ﬂid data
on Loran approach charts 12 2:3 pidots in
orientzuon duning ihe proczdure. Such in-
formation would he especizlly useful if
Lorun signzls are suddenly lest.

8 Prohiditing the use of sirpens featur-
ing only Loran C approathes from qualb-
fying as an alternate airpon for IFR Mght
operations.

® Sireamlining spproach chart proce-
dures 10 reducze pilot worklaid, mcluding
creation of straight-in approschcs with =
minimal number of aititude stgp-30Wns 10
the missed apprcach point. Pilot interface
with the Loran C unit during an ap-
prosch is significsnuly different from that
of instrument spproaches,

A report on Loran C sisles thay
o‘ﬂcx.Js arc aware of inese protiems and

T
R
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“Plenned for Fi
(| nold/said. Redesign of ur
\ network would reduce ()

said. Agency plans include:

. & assessing signsl outages with the Coast
. Guard to derermine what csn b¢ done 10
| minimize signal Joss. Coast Guard person.

|

1
3
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nel will test and meaintain the system dur.
ing hours whena the demand is jowest in
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an efforr 10 reduce signal outsges. Con-
version of the transmitters 10 soli

, the FAA's Af-
smitter switchs
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about 3 sec.
® Reviewing Technical Standard Order
(TSO) C6H0b and cther pentinent opera-
tonal performance standards for needed
revisions applicable 10 Loran C receiver
certiftcation. The TSO sets requirements
to csrrify Loran € airborme equipment.
B Publishing Jocal magnetic variation
and navigation data from at Jeast one oth-
er navaid faality on epproach charts.
B Examining the design and complexity
of approach procedures and investigate
ways 10 make them more user-fnendly.
Much of the Loran C controversy cen-
ters en the areraft receiver, which is the
heart of the airborne system. A [S-month
fight test program conducted by Ben-
dix/King showed that meeting the TSO
criteria “doss not ensure that (the receiv-
¢r] sensor 1 adequate and cenifizble.”
The systern does not provide the same
level of signal availability that pilots zre
med—o frorn other appraach nav-
§. The TSO requires the
sensor o-deeer”a loss of Loran C signal
within 10 s¢<. in the approach mode and
1o display 2 warning to the pilot Some

TSO lack the warning display capability.
The FAA's Loran C Early [mplemen-
tation Program.testing used mostly none.

availability ‘durlng en approach did not

have been insta At onitor
fer gj ass, Amold said. An automas
“ghink” alarm designed to wam pilots
hen signal deviation exceeds 10 sec. is
pl for wstallation in 1992, he sardl

Agen : r ge Loran

the need 1o improve receiver and sensor
clectronics. “The black boxs out there

spproaches,” Barry Harris, acting FAA
admintstrator. said.
In addivion to manufacturer cortification

ficld approval for installations in their air-
craft. If field approvals @nnot be obuuined.
the Supplemental Type Cerificate proces
dure may emcrge as the anly recourse for
owners who want 10 cenify their system

 for Loran C instrumcnt approaches. = {

DORNIER GMBH. WILL INTEGRATE voice and data commurications between ATC
centers in Germany, the Netherlands, Belgium and Luxembourg using a Northermn
Telecom DPN-100 Packer Sertched Data Newwork. The contract Dormicr wen is
valued ac 1.6 million Europesn counting units (S2 million). The eguipment will yse 64
kbps. line transmission of radar and flight plan data so that civilian centers in

Amsterdem, Bremen, Brussels, Dusseldorf and Maasirict, as well as Dutch, German

and Belgian muitary ATC centers. have access to the same datz. The German
computer fim Comsoft has signed 2 7.3-million ECU (59.2-million) contract w
provide the nerwork distribution equipment over the next two years.

ADVANCED COMPUTER CODES AND MATHEMATICAL MODELS developed at Sandia
National Laboratories will predict the siresses and strains s part wil] experience
during the manufacturing process. Welding, forging, sheet forming, brazing, casting
and injection molding can subject paris 10 more severe conditiens than they would
experiense in service, often reducing their lifetimes substanually. Sendiz-developed
codes will allow computer analysis of these processes, replacing expensive prototyping
and experimental techniques, according to laborstory researchers. The codes have
been used in developing heat sinks for batteries, analvzing deformations and strain
rates duning shect mewl forming, and studying glass solidification procasses.

HONEYWELL'S AIR TRANSPOR?T SYSTEMS DIV, and DDC-1 of Phocnix. Ariz, are
Jointly developing avionics sofiware for the Boeing 777 using DDC-I's Ada compiler
system (DACS). The Ads language will be used in the 777’ information management
and air data/incrtial reference systems. Originally developed as a military aviomics
language. Ada is becoming more accepred for commercial acrospace applications

BL AVIONICS, INC., WILL INSTALL individual-seat video sysicms in British Alrways
aireraft. Under a S1S-million contract business class seats on all the airline’s wide
body aircrart sre 1o e upgraded. Deliveries 2re scheduled 16 begin this summer, BE
Awvionics aso is under cantract to supply individuzl-seat video systems ta Singapore
Alrlines and Cathay Pacific.

NORSAT INTERNATIONAL and Douglas Aircraft have agreed 10 cooperatively
develop 2 fiber-optic newwork to distribute in-flight entertainment vides and audio to
airline passengers. Telephone service and video games also are plaaned. On-bozrd and
satellite video will be distributed through a 16<channel system that could be expanded
10 24 channels. Using 8 touch screen display, passengers will be able to shop and order
food. paving with a credit card reader instailed.

HORIZONS TECHNOLOGY, INC., which developed the map. operator and mainte-
nance station MOMS) for the AV-§B, is spinning off zcrospace technology into civil
applications. MOMS displays digitized maps and photographs on conventional

~ deskiop compulcrs for preflight mission planning. Using that technology and the data

compression techniques developed, the company is developing laptop compuier
systems thar 3 fire department or another emergency response ream could have in the

shows pot ozly drawings but also acrual photographs of entrances and wility

Yég\éi; It would replace volumes of paper blueprints with a CDROM. Tke laptep
access.

NAVY AND aiR FORCE TEST RANGES are cvaluating GPS-equipped Sidewinder
missile-size pods o0 track airerafi during flight and ~eapons tesis and war games.
Intersiate Elecironics Corp. developed the pods, which contzin a GPS receiver and
use an L-band dats Unk (1.350-1,400 MHz. or 1,426.1,435 MHz.) 10 vansmit the
aireraft's pesition end time 10 ground tracking stations.

THE EUROPEAN COMMUNITY MAS ACCEPTEID the Joint Aviation Authority's Joint
Avietion Regulations. the counterpart of U. S, Federal Avistion Regulations, as law,
which will be ¢ffective 2s soon &s it is iransisied into nine languages. At that point
nationa! variancc will disappear, allowing the FAA 10 work with one body instead of
18-20 countnes. Most of the countries in the world have standards anchored on the
U. S. FARS. the European JARS or the Soviet CARs, sccording to William Marberg,
vice president for Air Traffie Control ar Unisys.

U

/—/.g',v<£:.é R

oy
Bew 502 1o 0 LS

ANATT WREK G SPACE TECHNOLOG Y/ bnuery 6. 1932

39



Exmrj/'fz ‘7 [ﬂb

October 24, 1991 wﬁ
Subject: Valdez Vessel Traffic System

Dear Admiral E:

The Wild Goose Association (WGA) continues to be deeply concerned
by the actions of the USCG on the subject issue. We fully
understand the political necessity to respond to the Exxon Valdez
tragedy. However, it is difficult to reconcile the present
posture of the USCG as expressed in the exchange of letters
attached with the long term nationwide interests in Vessel
Traffic Systems, Harbor/Harbor Entrance operations and wide-area
dependent surveillance programs.

It is even more difficult to understand the apparent reluctance
of the USCG to implement side-by-side Loran-C/GPS operations in
this ideal test and evaluation environment not only to accomplish
the Congressionally mandated safety improvements in the area but
also to provide a solid basis for decisions related to the
interoperable systems of the future. )

(3’\"
The USCG response to our letter of sent out. over the
signature of J. Manko is totally unacceptable and without and
actual basis. If one considers that the required site
installations, communications, processing and display equipment
are essentially common to both the GPS and Loran-C, the
incremental costs are negligible and there should be no schedule
impact.

Let us remind you that in 1982 the USCG issued a Federal Register
announcement indicating their intent to install a differential
Loran-C based VTS in Valdez. It was described in that
announcement as a simple straightforward implementation capable
of meeting the traffic safety objectives even with that decade
0ld technology. Unfortunately someone's cost/benefit assessment
led to the decision not to implement this $500K or so system and
this resulted in the multi-billion ecological, political and
economic impact of the Exxon Valdez incident. If USCG had done
what it knew was right at that time, the Exxon Valdez incident
would not have occurred. So much for cost benefit assessments!

The WGA hopes that the successful experiences over the past
decade of the million Loran-C users will not be washed away in
the penny-wise implementation of the up-coming Valdez VTS. Let's
make it both GPS and Loran-C. To go just two steps further, the
0il pPollution Act of 1990, frequently referenced as the basis for
going solely to GPS in this program does not mandate a satellite
based system but merely mentions satellite positioning among any
other available dependent surveillance technologies of which
Loran-C 1is currently predominant.




Admiral E.
October 24, 1991
Page 2

If the vValdez implementation is indeed to be the forerunner of
the future VTS, Harbor/Harbor Entrance systems for the United
States, please let such decisions not be made on some temporary
expediency basis. < The Exxon Valdez incident clearly shows the
folly of such an approach.

Let us wisely and carefully-and with open and public commentary
and assessment-move on to the systems of the future, The WGA

stands ready to meet with you at your convenience to review and .
discuss our position on this issue.

Sincerely,

Dr. R. Lilley
President

RL:ff
Attachments

WGA Letter to Manko
Manko's Response
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October 24, 1991 &

8 Prestyr\ Ct.
Bedforp

Mass/ 01730-2380
(617§ 275-2010

Teléx 92-3358
RACAL MEG BFRD

Subject: Northwest Europe (NWE) Loran-C

Dear Admiral E:

The Wild Goose Association (WGA) wishes to express its continuing
support for the NWE Loran-C program and urges the United States
government to exert all possible efforts at this crucial time
toward achieving the continuation and expansion of Loran-C
operations in that region. Specifically, the WGA looks to the
U.S. Coast Guard for continued leadership in the efforts to
affect a transition in this region from U.S. operations and
funding support to operations conducted and funded by the nations
of the Northwest Europe consortium.

Appropriate actions by the U.S. government at this time will
assure the continued availability into the future of the proven
Loran-C system in the North Atlantic and NWE regions so as to
serve U.S. users and interests while minimizing the costs to the
U.S. related to the possible decommissioning of the present
sites. Such action to achieve the continued operations of Loran-
C and that region and other areas of the world would not only
benefit U.S. interests-both political and economic-but would be
in complete accord with the U.S. commitment to a future maritime
international navigation capability consisting of terrestrial and
satellite systems as expressed by our country's support of the
IALA/IMO initiatives on this matter.

I would like to assure you of the continued support of the WGA in
these efforts and to offer to the USCG any assistance which they
may require in the promotion and achievement of this goal.

Sincerely,

Dr. R. Lilley
President

RL:ff



MEMORANDUM mﬂ@m@
@ Megapulse

. 8 Preston Ct
To: Bob Lilley Bedford
Mass. 01730-2380
From: Ed ann . (617) 275-2010
__ , Telex 92-3358
Date: October 24, 1991 RACAL MEG BFRD
Subject: Public Relations - WGA Convention and

FAA/NASAO NPA Conference -

Per our conversations last Wednesday, I would like to remind you
of the desirability or perhaps the necessity-of getting out some
press releases and promoting some favorable images for Loran-C
programs.

WGA CONVENTION

It seems to me that there were very substantive issues which were
made public at Williamsburg i.e.:

A, TIALA view of worldwide Loran-C status.
B. NWE and other areas or countries status and progress.
C. Side-by-side comparisons of GPS/Loran vehicle location

performance.

D. Announcement by United Parcel Service (UPS/II Morrow) that
it was equipping all their vehicles with Loran.

FAA/NASAO NPA CONFERENCE

With all the unfortunate rumors which circulated in the aviation
community prior to the conference, including in Canada and
abroad, it is absolutely necessary that FAA publicly announced
its renewed and unchangeable support for the Loran NPA program.
Their public announcement should be supported and enhanced by
releases from the WGA and NASAQO, HAI, AQCPA, etc.

I urge that the WGA immediately send a letter urging such a
public expression to FAA.

cc: M. Shuey -~ AQOPA
P. Charles - HAI

. P. Burket - NASAO
V. Bencivenga - FAA

ELM:fmf
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October 23, 1991 OCT 2 %1831

AVIONICS IRACAL,
To: Dr. R. Lilley @Megapl“SG

8 Preston Ct.
From: Ed McGann Bedford
Mass. 01730-2380
SUBJECT: Avionics Article on (617)275-2010
Atlantic GA Crossings (Oct. 1991) Telex 92-3358

RACAL MEG BFRD

Dear Bob: )
The attached article raises a raft of 1issues highlighted as
follows:

1. Is the "dramatic increase" at least in part motivated by the
widespread use and acceptance of Loran-C?

2. Is it implied that there have been anything more than a
"corresponding" increase in fatalities and lost aircraft --
and that those events are due to the inappropriate use of
Loran-C? It would appear to be so implied since the first
commentary referenced the newly suggested guidelines on use
of Loran-C. Has WGA or anyone seen the data that led to the
inference that the incidents which led to the issuance of this
document were clearly related to the inappropriate use of or
reliance upon Loran-C? Not that I think anyone should make
such a trip "sole means Loran-C" - that is crazy. However,
the "spin" on the whole article seems biased.

3. If the FAA Administrators statements at ICAO/FANS indeed have
the worse case negative—effect and the NWE Loran-C project
folds not only will we have all the negative effects of that
action (as expressed in the draft letter to you of today
intended eventually for the USCG OFF of Nav). But, I now
believe that DOD/USCG interest will move to shut down the
existing stations end of 1992 (not 1994) based on "no
requirements™ - thus FAA or someone will have to pickup
ongoing costs of any Loran-C use over the North Atlantic or
the signals will disappear. This issue again shows that one
hand of FAA clearly does not know what the other hand is doing
or what even the simplest ramifications are. On second
thought - maybe shutting off North Atlantic Loran will reduce
the general aviation crossings of the North Atlantic and
return to the better days of yesteryear.

Action: As the WGA Exec. Comm or Board decides. Someone has
to at least clear up the slur!

Attach: Avionics - Oct 1991, Page 24



Washington Watch

FAA Issues Guidance on Atlantic Crossing by GA Aircraft

Dramatic increases in General
Aviation Ilights over the North
Atlantic are behind a corresponding
increase in fatalities and lost air-
craft. To make the trip safer, a joint
committee of FAA and ICAO
(International Civil Aviation
Organization) has published the
North Atlantic International General
Aviation Operations Manual
It warns, for example, that Loran
C is not reliable everywhere in the
region: “This statement contradicts
some maps depicting Loran C
ground wave coverage, but experi-
ence demonstrates that you should
NOT use Loran C as your sole
means of area navigation in the
North Atlantic.” The manual recom-
mends self-contained navigation
such as INS/IRS or Omega /VLF.

Flights from Baffin Island to
Greenland need two independent
ADF receivers {with BFO]}, accord-
ing to the manual. Portable ADF is
no longer acceptable. The same is

24
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true from Goose Bay, Labrador, to
Narsarsuaq, Greenland, but for
Goose Bay to Reykjavik, Iceland, pi-
lots may have one ADF and one
Loran C.

“The Danish CAA strongly rec-
ommends two ADF sets because of
poor Loran C reception around
Greenland,” the manual says. One
Loran C and one ADF are sufficient
from Gander, Newfoundland, to
Shannon, Ireland, and from St.
John's, Newfoundland, to Santa
Maria island in the Azores. The
manual warns that Loran C recep-
tion ends short of the Azores.

On nerthern reutes, pronounced
magnetic variation—as much as 40
to 45 degrees—has a dip effect that
causes a compass to turn slower
than in lower latitudes, the manual
says. Other than a few VOR/NDB
routes known as “Blue Spruce,”
navigational aids are few and far
between and coverage sparse at low
altitudes.

The manual discourages all but
the most experienced and well-
equipped pilots from attempting a
crossing over the North Atlantic, es-
pecially because of complex
weather systems.

The manual contains informa-
tion about specific locales, for ex-
ample, “Canada, Denmark and
Iceland require that pilot and air-
craft must be IFR-rated for
transoceanic flight, regardless of al-
titude flown. Other North Atlantic
states allow VFR flight at or below
FLO55 [5,500 ft.].”

Pilots are urged to file IFR.
Canadian Air Regulation 540 is
reprinted, which lists required
avionics: airspeed indicator with
pitot heat, pressure altimeter, di-
rect reading magnetic compass, a
gyroscopic direction indicator or a
gyromagnetic compass, turn and
bank indicator, gyroscopic bank
and pitch indicator, rate of climb
indicator and an outside air tem-
perature gauge. Operations at night
require navigation lights, two land-
ing lights or a single landing light
with two separately energized fila-
ments, illumination of essential in-
struments, an electric flashlight at

each flight crew station and a Type
W emergency locator transmitter
(ELT) that is water activated, self-
buoyant and water resistant.

“Guard your ELT with your life,”
the manual says, “it could be your
only salvation.”

Another crucial point is that pi-
lots are to keep a listening watch on
the distress frequency 121.5 MHz
and keep in touch with other air-
craft on the air-to-air frequency
131.8 MHz.

“The moral support alone may be
enough to settle nerves and return
the thought processes to normal,”
the manual says. ‘

Each aircraft crossing the North
Atlantic must also have HF radio in
addition to VHF except for routes
over Greenland at FL 250 (25,000
ft.} or above. The manual cautions
that atmospheric conditions can
make HF signals fade so transmit-
ting or receiving a single message
might take several attempts. Also,
sunspots can disrupt HF communi-
cations for minutes to several
hours, and-other aircraft may not
be close enough to relay messages
in an emergency.

Even though radar coverage in
the North Atlantic is very limited,
the manual emphasizes operating a
Mode C transponder: “In any emer-
gency situation your chances of
survival are vastly increased if you
are radar identified and search-
and-rescue services can be radar
vectored to your position.”

Other topics include flight plan-
ning, clearances and survival gear.
The last section is a checklist cross-
referenced to other sections of the
manual to be sure that prepara-
tions are complete before depar-
ture.

“It is much too late to be climb-
ing into [protective] clothing while
presiding over an engine that is re-
fusing to cooperate and at the same
time trying to contact a friendly 747
to explain that you have a prob-
lem,” the manual advises.

A copy of the manual is available
Jor sale from the Superintendent of
Documents, USGPO, Washington, DC
20402. -
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The International Loran
Radionavigation Forum

To: Dr. Robert Lilley - President
From: Capt. Henry E. Marx

Subject: 1/27/92 Director's Meeting - W.G.A. - Report:

I am sorry not to be able to attend the Upcomlng Director's Meetlng
due to business pressures and the cureent DOepression.

The news fram the Recreational Marine User Community is that "New
Boaters™ are very rare and the present rage seems to be the new S Channel
Magellan G.P.S. Units which are retailing for under $1500.00.

Most recreational boats over 20 feet have a Loran C receiver onbaord
and it is being used to navigate the vessel. However, if serious thought
is being given to 2 new unit - the direction of purchase is clearly G.P,S.

What this tells me - and as I have previcusly said - is that for the
W.G.A. to remain a viable organization into the twentieth century, we had
better actively recruit and include the G.P.S. Community into our group.
The sooner we start, the easier it will be - before they get an active
user organization.

Siq;eféﬂy}‘
. e /, V .--’I‘

Caﬁf. ﬂéﬁrny. Marx

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

John M. Beukers
Beukers Technologies, Inc.
5080-106 Harmony Circle

Vero Beach; Florida 32967-7222

Phone & Fax: 407-563-0627

Date: January 13, 1992
Fax No.: 1-614-582-1282
To: Bob Lilley

Subject: WGA 1992 Convention, Birmingham, England

per B8l

Happy New Year!

I am considering the plans for the Banquet during the 1992 WGA Convention in
Birmingham. The dates for the Convention have been set as August 24-27. Thisis
two months earlier than normal which brings up the questions of awards, elections,
board meetings and membership dues..

This is to aleﬁihma’tvwe may need to deviate from the our normal routine. Would you
please take thif up with the Executive Committee and let me know what you decide.
Impacted is the ceremony at the Banquet and the early decisions for awards (plus the
bringing over of the plaques etc). In addition, if the new directors are not installed
there will be no need for the second board mesting. However, ballots will have been
counted by that time so we will know what the new slate is to be.

Also impacted will be the non-member registration which includes a payment for
membership dues. We will have to make a decision to the effect that anyone signing
up will have membership for the balance of the year(an additional two months) and the
following year or establish some other scheme. It is normal practice to allow the
payment to cover the balance of the current year and the following year.

I need this information to prepare the paper work before the end of February.

Regards

Number of Pages: This sheet + O = 1 Pages

FILE: E:\JHR\WORD\O113LILL
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John D. Iligen January 23, 1992

Henry E. Marx
Mark P. Morgenthaler

Maurice J. Moroney Mr. N.B. Dahl, President
William L. Polhemus Royal Institute of Navigation
1 Kinsington Gore
London SW7 2AT
United Kingdom

Dear Mr. Dahl:

In 1994 the United States Coast Guard will be handing over operation of Loran-C
transmitters located outside of U.S. territory to host countries. This has prompted a great deal of
debate relating to the future of radionavigation systems to satisfy the obligations of international
organizations such as IALA, IMO and ICAO. Loran-C and Satellite systems along with DECCA
have received much attention, partxcularly in Europe where the debate has been prolonged and
turbulent but appears to be nearing conclusion.

With this activity in mind and the growing international interest in Loran-C, the Directors of
the Wild Goose Association - the International Loran-C Radionavigation Forum - decided that it
would be appropriate to hold its 21st, and first overseas, annual Convention and Technical
Symposium in Europe. Since one of our Directors is now living part of the year in England it seemed
natural to select your country as the venue. The convention is to be held in Birmingham during the
week of August 23rd and is to be preceded by a Loran-C/GPS seminar put on by Navtech Seminars,
Inc.

We have a great deal of respect for the Royal Institute of Navigation and are sensitive to the
fact that we will be bringing representatives from the international radionavigation community into
RIN "territory". The WGA Board of Directors felt that it would be a courtesy to inform you
personally of the Association’s plans so that you might advise your Council. Of course we welcome
any of your membership to attend.

If you feel there are any areas in which we might collaborate or suggestions that you might
have to make the event a success I would welcome the opportunity to pass these on to our
Convention Committee.

-

Sincerely,

Robert Lilley
President

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



