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Loran loop antenna eliminates 
"P-Static" interference on aircraft 

A IRCRAFT USERS OF LORAN will 
enjoy significant improvement in 
signal quality when flying in precipita- 

tion using a newly developed magnetic loop 
antenna, according to tests recently 
completed at the Avionics Engineering 
Center, Ohio University. The tests sponsored 

by the FAA were 
under the direction 

significant of ILA board . . .  
member Dr. Robert 

imgrovement in Lilley of Illgen 
~imdation-~ech- 

quality . . nologies. Tests used 
antennas provided 
by Megapulse, Inc. 

and receivers from LOCUS, Inc. In the past, 
discharge of accumulated electric charges 
generated while flying in clouds or precipi- 
tation has been the cause of interference 
(so-called p-static) in loran receivers using 
the traditional whip (E-field) antenna. 

The new low-profile antenna responds to 
the magnetic (H-field) component of the 
loran signal, and can be placed inside an 
aircraft avoiding certification requirements 
for aircraft modification. Using high-voltage 
tests configured by Assistant Center Director 
Dr. David Giggle and discharger manufac- 
turer Robert Truax, extreme p-static 
conditions were simulated. Under conditions 
in which aviation-quality whip antennas 
suffered a serious reduction in observed 
signal-to-noise ratio (SNR) of over 25 db, 
loran signal reception using magnetic field 
antennas showed little or no degradation. 

(Continued on page 3) 
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! Hot off the internet. .. I 
I I 
i USCG posts request for response from i 
i industry interested in the production of j 
! Solid State Loran-C transmitters. I 
I I 
I Details on page 2 i 

National Boating Federation joins 
support for Loran-C 

I N A RECENT LETTER to ILA president 
Linn Roth, Bill Michelson, president of 
the National Boating Federation (NBF), 

restated their wholehearted support for the 
continuation of Loran-C as an essential 
component of the navigation services 
provided by the Federal Government as 
follows: 

"The National Boating Federation has 
supported the continuation of the nation's 
Loran-C navigation system for many years 
and is pleased to join with other groups to 
help preserve this useful and potentially life- 
saving tool that is a major piece of safety 
equipment carried by enormous numbers of 
recreational boats in all waters. It continues 
to hold this position. The National Boating 
Federation is the country's largest 
recreational boating organization. 

"We encourage the efforts of the Interna- 
tional Loran Association to persuade the 

federal government 
to continue operat- 
ing this valuable . . .  to dismantle and ,emiceable 

Loran-C would be System. We as recre- 
ational boaters 

expensive and recognize the pres- 
sures on various . .  wasteful. arms of the govern- 

ment to eliminate 
waste and reduce 

unnecessary spending, but we feel that to 
dismantle Loran-C would not only be an 
expensive undertaking but also wasteful in 
that a substitute secondary navigation 
system for the country would have to be 
developed and put into service. 

(Continued on page 4) 

.................................................... 
i Please note ILKs web site address: i 

http://www.loran.org 
i and new e-mail address: ila@loran.org i .................................................... 



Langhorne Bond to receive 
ATCA award 

L ANGHORNE BOND, former 
FAA Administrator and 
currently ILA Board member, 

has been selected by the Board of 
Directors of the Air Traffic 
Controllers Association (ATCA) to 
receive the Glen A. Gilbert Award at 
its 44th Annual Convention in 
September 1999. 

This award, created by ATCA, 
honors Glen A. Gilbert, one of the 
fathers of air traffic control, and is 
intended to recognize and honor 
individuals who have made signifi- 
cant contributions to aviation, 
especially in the field of Air Traffic 
Control. The trophy, inscribed with 
the names of recipients, is on perma- 
nent display at the Smithsonian 
National Air and Space Museum in 
Washington, D.C. 

Mr. Bond has spent most of his 
career in aviation, including manu- 
facturing, marketing, safety, airport 
development, and air traffic control 
operation. His recent policy papers 
on satellite navigation operations 
have enjoyed world-wide attention 
and stimulated a reconsideration of 
the safety and effectiveness of air 
navigation systems in the future. 
Bond has been a vigorous and artic- 
ulate supporter of the inclusion of 
loran in a mixed system using 
ground-based and satellite signals, 
providing alternative backup facili- 
ties designed to ensure safety and 
increase international acceptance of 
Global Navigation Satellite Systems 
(GNSS) such as the US.-supported 
GPS, Russian GLONASS, and the 
proposed European system. 

Coast Guard requests info on loran transmitter construction 
and operation 

An announcement by the U.S. Coast Guard was made on March 25, 1999 
on the GAS Electronic Posting site soliciting response from industry in two 
areas: 

(A) The production and installation of Solid State Loran-C transmitters. 
Approximately 1 1 to 13 transmitters may be required including organiza- 
tional and depot-level spares. 

(B) The assumption of round-the-clock responsibilities for USCG Loran-C 
facilities, electronic system maintenance, administration, logistics, and 
support. 

In the description of the solicitation the following comment is of inter- 
est to readers of Loran Lines: "Although the Federal Navigation Plan (FRP) 
of 1994 announced the closure of Loran in the year 2000, the Coast Guard 
in concert with DOT and FAA is exploring options for the possible continu- 
ance of Loran to the year 2008." 

Full text of this document can be obtained on the web site www.eps.gov 
under DOT U. S. Coast Guard, March 25, 1999. rn 

Speaking at the recent Phillips 
Business Information conference in 
Washington, D.C., Bond reminded 
the audience that satellite systems 
are vulnerable to natural and man- 
made interference and that national 
policy may dictate at some time the 
discontinuation of signal coverage 
either locally or on a global scale. 
These factors argue strongly for the 
provision of alternative backup navi- 
gation systems as part of a total 
navigation system package. 

Loran Lines is an official publi- 
cation of the International Loran 

1 Otis PhiIbrick 
T e c h n i c a l  Artistry 

323 Dover Road 
: Westwood MA 02090 

tel: 78 1-326-085 1 
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! Current advertising rates 

For one year's insertions 
(generally four issues): 

1/2 page: $250 
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Capt. James F. Culbertson 
USCC (ret) 1931 - 1998 

J IM CULBERTSON was an active 
and effective member of the lead- 
ership team of the International 

Loran Association for many years. 
He served two terms on the Board of 
Directors: 1983-1 986 and 1994- 199% 
He was vice president of ILA from 
1986 to 1990 and President during 
1990 and 199 1. He was directly 
involved in the US. Coast Guard 
Loran-C program from the early '60s 
and was widely known throughout 

. . Loop antenna eliminates "p-static" 
0 ? =  
s (continued from Page I )  

Under such conditions it is even 
possible to track most of the North 
American stations simultaneously 
using new linear averaging loran 
receiver technology. According to 
Lilley, "There is no longer the need 
to be concerned over loran use 
under instrument weather condi- 
tions. Loran will be there just when 
you need it." 

For operation under visual flight 
rules (VFR), current loran users need 
not retrofit to the new antenna, 
since p-static does not occur in clear 
air. Effects of p-static can be mini- 

the loran community. In 1993 he After retirement in 1984, he 
was awarded the Medal of Merit. ioined Kaman Tempo as Senior 

He was born May 15, 193 1 in 
Girard, Pa. A graduate of the US. 
Coast Guard Academy Class of 1954, 
he received an Electronic Engineer- 
ing Degree from the U.S. Navy 
Postgraduate School, and retired in 
1984. He passed away on December 
8, 1998 in Lompoc, Calif., where he 
was a member of the Village Coun- 
try Club and an avid golfer. He is 

Scientist concerned with a wide vari- 
ety of communications and 
navigation systems, including the 
application of Loran-C to remotely 
piloted vehicles and the direction of 
computational studies and simula- 
tions of Loran-C receiver designs for 
the improvement of signal-to-noise 
ratio during acquisition, cycle selec- 
tion and skywave rejection. 

s;rvived by his wife, Jo~nne, and More recently Jim was associated 
sons Gregorv and Glen. as Senior Vice President with Coast- 

Some of Jim Culbertson's many 
assignments while in the USCG 
included: director for the US. 
Coastal Confluence Zone Loran-C 
Radionavigation Implementation 
Project including site selection, 
hardware design and procurement, 
antenna development, system inte- 
gration, evaluation, and calibration. 
He was chief of the Electronics Engi- 
neering Division at U.S. Coast Guard 
Headquarters, Commanding Officer 
of the USCG Electronics Center, 
Wildwood. N.J., and Chief of Opera- 

watch Inc., a maritime-oriented 
consulting firm specializing in 
government and private sector oper- 
ations in the coastal zone. These 
efforts included project manager for 
a study for the Volpe National Trans- 
portation Systems Center (VNTSC) of 
navigation and traffic problems at 
selected US. ports, and participation 
in a VNTSC study on the availability 
of Loran-C stations as part of a proj- 
ect to evaluate and document the 
availability of navigation aids in the 
National Airspace System. 

tions for the ~ d u t h  California coast Jim will be remembered by his 
Guard District, directing Coast friends and associates for his major 
Guard drug interdiction operations contributions to loran, for the 
and federal law enforcement opera- breadth of his professionalism, and 
tions utilizing Loran-C to determine for the sense of commitment 
when vessels have crossed into U.S. demonstrated in his achievements in 
waters. so many areas. 

mized in approved receivers through 
correct location and system mainte- 
nance. New installations of Loran-C 
or combined Loran-C/GPS avionics 
should take advantage of this new 
antenna technology to reduce or 
eliminate p-static. 

In previous tests carried out 
under support by DARPA, loop 
antennas have been used in urban 
canyons and other difficult electro- 
magnetic environments with 
excellent results. During the Ohio 
tests, magnetic loop antennas main- 
tained navigation fixes while inside 
a closed steel hangar under severe 
simulated p-static conditions. 

Illgen Simulation Technologies is 
a GoletaISanta Barbara, California, 
firm specializing in software devel- 
opment and testing, navigation, and 
communications. 

LOCUS Inc., based in Madison, 
Wisconsin, produces Linear Averag- 
ing Digital (LAD) receivers presently 
in use for critical timing and moni- 
toring applications. 

Megapulse, Loran-C transmitter 
manufacturer from Bedford, Massa- 
chusetts, is also active in receiver 
and antenna development. 



Boating federation supports loran 
(continued from Page I )  

"It is the understanding of the 20 
organizations which make up the 
National Boating Federation that 
Loran-C is currently a workable 
navigation system boasting extraor- 
dinary repeatability and also has an 
extremely broad base of receivers 
installed in thousands if not millions 
of boats across the country. We 
further understand that Loran-C 
works well in conjunction with the 
Global Positioning System and 
further enhancements of the two 
system's compatibility can be imple- 
mented. 

% - "We therefore urge members of 
Congress to do all in their power to 
assure the continuation, 
maintenance and development of 
Loran-C as a vital component of the 
country's navigational system." 

The National Boating Federation 
is an organization that works at the 
federal level on the behalf of its 20 
member organizations that together 
conservatively number two million 
boaters. It is made up entirely of 
volunteers and has no products to 
sell, relying entirely on membership 
dues and donations for its existence. 
It was organized in 196 1 and 
continues to monitor federal legisla- 
tion and rule making, alerting its 
members to potential detrimental 
proposals. It actively works to repre- 
sent the interests of boaters at the 
national level. rn 

The National Boating Federation comprises the following members: 
Chesapeake Bay Yacht Clubs Association 
Florida Council of Yacht Clubs 
United States Power Squadrons 
Great Lakes Cruising Club 
Inter-Lake Yachting Association 
International Order of the Blue Gavel 
Lake Michigan Yachting Association 
Massachusetts Boating and Yacht Club Associations 
Northwestern Boating Council 
Oregon Federation of Boaters 
Pacific Coast Yachting Association 
Pacific Inter-Club Yacht Association 
Pennsylvania Boating Association 
Potomac River Yacht Club Association 
United States Sailing Association 
Recreational Boating Association of Washington 
Greater Cleveland Boating Association. 

Strong support still needed 

R ESPONDING TO the concerns 
of the user community that 
Loran-C continue to be 

supported, Congress acted in Octo- 
ber 1998 to authorize funds for 
capital improvements to Loran-C. As 
Congress now turns to the federal 
budget, work still remains to sustain 
this initial momentum and ensure 
the appropriation and allocation of 
the necessary funds. 

A sustained campaign by ILA, 
industry spokesmen, and other 
organizations such as NBF and 
AOPA have continued to advise the 
government agencies involved of 

i 

?.:- The ILA headquarters has been 
advised of the death in the year past 
of several members of the loran 
community: 

James Black, who was associated 
with Holbrook Industries, Inc. 

Richard Hallonquist of British 
Columbia, Canada. 

Millard Perry of Cumberland, 
Rhode Island. 

Joseph Zyda, a life member of 
WGAIILA, was with ITT in Carpen- 
taria, California. 

Loran pioneer Stanley Pickarsky 
passed away February 5, 1999. As an 
engineer with General Electric, Mr. 
Pickarski was involved in the build- 
ing and testing of the original 
Loran-A system and the later 
implementation of Loran-C in the 
Pacific. Working in the Honolulu 
District 14 office of the USCG, he is 
remembered as a valued friend and 
colleague. rn 

the concerns of those who use and 
need Loran-C and who consider it 
essential to future operation. This is 
a view that is supported by the 
Booz, Allen and Hamilton (BAH) 
report which declares that Loran-C 
should continue in place. In 
response to questions posed during 
recent hearings of the Senate Trans- 
portation Appropriations 
subcommittee by Senator Kohl of 
Wisconsin, who has supported ILA 
in this matter, Secretary of Trans- 
portation Slater stated that DOT 
does see a benefit in continuing 
loran and is presently reconsidering 
the program. In an interview last 
Fall FAA Administrator Garvey 
stated that Loran-C might be 
considered as a backup for satellite 
based navigation systems. 

It is clear at this point that while 
substantial progress has been 
achieved, a strong effort by all 
concerned is still required to trans- 
late these expressions of "interest" or 
"consideration" into positive 
support-a support which ultimately 
translates into the allocation of 
funds for Loran-C. The need contin- 
ues in the weeks and months ahead 
for a persistent, informed and articu- 
late advocacy of Loran-C as an 
integral partner in the nation's posi- 
tion, timing and navigation. rn 



Advance Notice 8 Call for Papers 
ILA 28th Annual Convention and Technical Symposium 

London, England 

T HE ROYAL INSTITUTE OF 
NAVIGATION will host the 
1999 ILA Convention in 

London, England. The Convention 
and Technical Symposium 
ILA28lNAV99 will cover Loran-C 
as related to satellite navigation 
and services and include other 
systems that will provide a mix for 
the next century. John Beukers and 
Terje Jmgensen, ILA Board 
members, have agreed to co-chair 
this event which will take place 
from November 1 to 3, 1999. 
Meetings will be held in Church 
House, adjacent to historic West- 
minster Abbey, with a navigation 
exhibition at the same site. The 

Technical Symposium will address 
Loran-C, satellite and other 
systems for the 2 1 st Century. 
Session headings will include 
Radionavigation Policy, Terrestrial 
and Satellite Systems, Navigation 
with Communication Systems, 
Integration of Systems, Eurofix, 
Propagation and Interference, and 
Transmitter & Receiver Technology. 

Abstracts of not more than 500 
words should be submitted by 10 
May 1999 to: 

ILA Operations Center 
741 Cathedral Pointe Lane 
Santa Barbara, CA 93 1 1 1 USA 
e-mail: ila@loran.org 
-or- 

Royal Institute of Navigation 
1 Kensington Gore 
London, SW7 2AT, England 
e-mail: conference@rin.org.uk 

The worlung language will be 
English; it will be used for all 
printed material, presentations and 
discussions. The Conference 
Program and Registration Form 
will be published a few months 
before the event and will be sent 
to those who complete the 
proforma below. Proceedings will 
be distributed at the conference 
itself. Advanced notice and a call 
for papers and registration infor- 
mation are also available on the 
ILA website: http:llwww.loran.org 

DEADLINES 
Intending authors should note the following dates: 

Receipt of synopsis ............................................................... 10 May 1999 
Notification of provisional acceptance ........................... 7 June 1999 
Receipt of paper for publication .......................................... 4 Oct 1999 

Copy this form, fill out the information and fax to 805-967-8471 

The Director 
The Royal Institute of Navigation 
1 Kensington Gore, London, SW7 2AT 
Tel: +44 (0) 171 591 3130 Fax: +44 (0) 171 591 3131 

, . 
,, . , ,  . -  . e-mail: conference@rin.org.uk 

\ ,  
. <  - 2 ?< Yes / No - I wish to offer a contribution provisionally entitled: 

Yes / No - Please send me - Programmes and Registration Forms when available. 

Yes 1 No - I am interested in exhibiting at the conference. Please send me details when available. 

Name: 

Address: 

Postcode/zipcode 

Tel : Fax: e-mail: 



International Loran Association 
1999 Officers 

President: 
G. Linn Roth 
LOCUS, Inc. 
1842 Hoffman Street 
Madison WI 53704 USA 
tel: 608-244-0500 ext. 29 
fax: 608-244-0528 
roth@locusinc.com 

Vice President: 
Dale E. Johnson 
Morrow Aircraft Corp. 
5862 Rhinestone Ct. S.E. 
Salem OR 97306 USA 
tel: 503-365-0200 
fax: 503-362-7374 
dale.johnson@morrowaircraft.com 

Treasurer: 
Martin C. Poppe 
Cambridge Engineering 
P.O. Box 3099 
Burlington VT 05401-3099 USA 
tel: 802-860-7228 
f a :  802-860-7 183 
poppe@cameng.com 

Secretary: 
Walter Dean 
7309 Apple Hollow Loop 
Roseville CA 95747 USA 
tel: 9 16-773-90 16 
waldean2@aol.com 

.i . 
I. . Past President: 

. .r ", 4 William J. Brogdon 
553 Neptune Drive 
Cape Carteret NC 28584-89 10 USA 
tel: 252-393-79 17 
f a :  252-393-79 17 
brog@clis.com 

Directors: (term expires 1999) 
John Beukers 
Beukers Technologies 
East Ridge, Longborough 
Moreton-in-Marsh 
Gloustershire 6 ~ 5 6  OQX 
United Kingdom 
tel: +44 145 1 870777 
fax: +44 1451 870222 
jb@iu.net 

Harold Chadsey 
U.S. Naval Observatory 
3450 Massachusetts Ave, N.W. 
Washington DC 20392 USA 
tel: 202-762- 1456 
f a :  202-762- 15 1 1 
hc@planck.usno.navy.mil 

Terje Jorgensen 
NELS Coordinating Agency Office, 

Oslo 
MUAkershaus 
00 1 5 Oslo Norway 
tel: +47 23092701 
fax: +47 23092391 
thj@ftd.mil.no 

Edward McGann 
Megapulse, Inc. 
8 Preston Court 
Bedford MA 0 1730-2380 USA 
tel: 78 1-275-20 10 
f a :  78 1-275-4 149 
megapulse@megapulse.com 

Maurice J. Moroney, Jr. 
Volpe National Transportation 

Systems Center 
55 Broadway, Kendall Square 
Cambridge MA 02 142 USA 
tel: 6 17-494-2026 
f a :  6 17-494-2628 
moroney@volpe 1 .dot.gov 

Nick Ward 
Trinity House Lighthouse Service 
East Cowes, Isle of Wight 
PO32 6RE United Kingdom 
tel: +44 1983 203421 
fax: +44 1983 2943 17 
nicw@thls-rad.demon.co.uk 

Robert Wenzel 
Booz-Allen & Hamilton 
McLean VA 2201 2 USA 
tel: 703-902-5787 
f a :  703-902-3242 
rwenzel@erols.com 

Directors: (term expires 2000) 
Walter Dean 

Robert Lilley 
Illgen Simulation Technologies 
74 1 Cathedral Pointe Lane 
Santa Barbara CA 93 1 17 USA 
tel: 805-967-9394 
fax: 805-967-8471 
rlilley@illgen.com 

William F. Roland 
Megapulse, Inc. 
8 Preston Court 
Bedford MA 01730-2380 USA 
tel: 78 1-275-2010 
fax: 781-275-4149 
roland 1 @banet.net 

Durk van Willigen 
Delft University of Technology 
P.O. Box 503 1 
Delft 2600 GA The Netherlands 
tel: +3 1 15 278 6 186 
fax: +3 1 15 278 1774 
dvanwilligen@its.TUDelft.nl 

Directors: (term expires 200 1) 
Langhorne Bond 
Bond and Associates 
1066 Fearrington Post 
Pittsboro NC 273 12 USA 
tel: 9 19-542-66 14 
f a :  9 19-542-4263 

Margo J. Brown 
NBF 
3 2 1 7 Fiji Lane 
Alameda CA 94502 USA 
tel & fax: 5 10-523-2098 

Dale E. Johnson 

Martin C. Poppe 



LORAN Technology for the 2 1 st Century 

New Linear Averaging Digital (LAD) - LORAN Module for OEM Applications 
includes: 

Integrated Eurofix Capability 

Automatic ASF Correction through Eurofix 

Multichain Tracking (40 stations, 8 GRI's) 

Simultaneous LORAN/Chayka Operation 

Adaptive Interference Cancellation 

Digital Crossrate/Skywave Identification/Lockout 

20+ dB SNR Improvement over Hard-limited Receivers 

H-Field Antenna Option 

LAD-LORAN OEM Module - ideal for  integrated GPS/LORAN receivers 

LAD-LORAN Monitoring Receivers also available 

LOCUS, Inc. 
1842 Hoffman Street 
Madison, WI 53704 

Phone: 608.244.0500 
Fax: 608.244.0528 
E-mail: locus@locusinc.com 
\Website: http://www.locusinc.com 



EDYs LCS-212 Dynamic Loran Simulator 
Offers The Best Value For Your Money. 
Variable speeds to several hundred knots 
.1 psec resolution 
Output levels: 10 mV to 1V, P-P across 
50 ohms. 
Three separate isolated outputs 
Pulse envelope calibrated to less than 
1.5% rms distortion 
ECD error less than .1 psec 
RS-232 option allows for full control of 
GRI ITD 's '~~~~  your PC 

The LCS-212 is an excellent tool for pro- 
duction, traininq, and service applications. Period. 
Alignment of loran driven auto-pilots, loran with a 30-day money back trial period. Call 
interfaced plotters and other integrated 1-800-421-2968 today to find out just how far 
navigation systems becomes a snap in- your money can go. ~ 1 ~ ~ t - i ~  
stead of a major chore. And all ED1 products PO. 15037 Devices, Inc. 
are fully guaranteed for 1 year and come 

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

Technical Artistry provides full-service writing, illustration, and production 
of instruction manuals for electronic products. 

Services include prototype quantities of manuals for preproduction, 
beta testing and trade shows. 

For information, contact Otis Philbrick at (781) 326-0851 or at 


