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FOREWORD 

U.S Department 
of Transportotm 

Federal Aviation 
Administration 

Offce of the Adrn~n~strator 800 Independence Ave S W 
Washmgton D C 20591 

I n  June 1986, t h e  F e d e r a l  Avia t ion  A d m i n i s t r a t i o n  and t h e  Uni ted S t a t e s  Coast 
Guard completed a  Memorandum of Agreement t h a t  o u t l i n e d  t h e  r o l e s  of  bo th  
a g e n c i e s  f o r  the  o p e r a t i o n  o f  Loran-C a s  a  r a d i o n a v i g a t i o n a l  a i d  i n  t h e  N a t i o n a l  
Ai r space  System. T h i s  Memorandum of  Agreement was a  c e n t r a l  accomplishment of a  
f i s c a l  yea r  d u r i n g  which I had t h e  honor of f l y i n g  t h e  f i r s t  n o n p r e c i s i o n  
approach u s i n g  Loran C ( a t  Hanscom F i e l d  A i r p o r t  i n  Bedford,  Mass., November 4 ,  
1985) ,  and d u r i n g  which I a u t h o r i z e d  t h e  purchase  of 112 Loran-C moni tor  
r e c e i v e r s .  We have made s u b s t a n t i a l  p r o g r e s s  toward i n c o r p o r a t i n g  Loran-C i n t o  
t h e  N a t i o n a l  Ai r space  System, where we expec t  it t o  p rov ide  v a l u a b l e  
n a v i g a t i o n a l  a s s i s t a n c e  t o  c i v i l i a n  u s e r s  f o r  t h e  n e x t  twenty y e a r s .  

The moni tor  r e c e i v e r s  i n s t a l l e d  i n  f i s c a l  yea r  1987 w i l l  moni tor  t h e  s i g n a l  
i n t e g r i t y  of t h e  United S t a t e s  Coast ~ u a r d ' s  Loran-C System, suppor t  
n o n p r e c i s i o n  approaches ,  p rov ide  d a t a  t o  f o r e c a s t  changes i n  Loran-C s i g n a l  t ime  
d i f f e r e n c e s ,  and p rov ide  a  d a t a  source  f o r  n o t i c e s  t o  airmen (NOTAMS). T h i s  
equipment w i l l  be i n s t a l l e d  a long t h e  e a s t e r n  and western  c o a s t s  of  t h e  Uni ted 
S t a t e s  a t  f i r s t ,  b u t  I am f u l l y  committed t o  s t r e n g t h e n i n g  r a d i o  s i g n a l s  t o  
c l o s e  t h e  "midcont inent  gap." Cur ren t  p l a n s  c a l l  f o r  t h e  complete i n s t a l l a t i o n  
of moni to r s  by mid-1988. 

Development o f  e f f e c t i v e  Loran-C o p e r a t i o n a l  p rocedures  has  depended upon 
e x t e n s i v e  c o o p e r a t i o n  throughout  t h e  c i v i l  a v i a t i o n  community. The FAA h a s  
worked c l o s e l y  w i t h  S p e c i a l  Committee 137 o f  t h e  Radio Techn ica l  Commission f o r  
Aeronau t ics  i n  i t s  development of  Minimum O p e r a t i o n a l  Performance S tandards  f o r  
Loran-C. We have a l s o  had e x c e l l e n t  c o o p e r a t i o n  w i t h  o u r  e a r l y  implementat ion 
program from t h e  Na t iona l  A s s o c i a t i o n  o f  S t a t e  A v i a t i o n  O f f i c i a l s .  

Continued s t r o n g  c o o p e r a t i o n  from c i v i l  a v i a t i o n  u s e r s  of  Loran-C i s  e ' s s e n t i a l  
t o  i t s  e f f e c t i v e  development w i t h i n  t h e  N a t i o n a l  Ai r space  System. Cur ren t  
p rocedures  r e q u i r e  two p i l o t s  f o r  Loran-C approaches ,  which o v e r l a y  an 
ins t rument  l and ing  system (ILS) approach. One p i l o t  must moni tor  t h e  ILS 
l o c a l i z e r ,  whi le  t h e  o t h e r  moni to r s  t h e  Loran-C a v i o n i c s  course  d e v i a t i o n  
i n d i c a t o r .  Only a u t h o r i z e d  u s e r s  a r e  i s s u e d  Loran-C approaches ,  and we s t r o n g l y  
r e q u e s t  feedback from them about  t h e i r  s u c c e s s  w i t h  each  approach. T h i s  
i n f o r m a t i o n  i s  e s s e n t i a l  t o  t h e  f u l l  development of t h e  system.  

The Wild Goose A s s o c i a t i o n  has  been e s p e c i a l l y  e f f e c t i v e  i n  i t s  promotion of  
Loran-C among p o t e n t i a l  c i v i l  a v i a t i o n  u s e r s .  I a p p r e c i a t e  your a r d e n t  s u p p o r t ,  
and I a s s u r e  you t h a t  t h e  FAA remains  f u l l y  committed t o  t h e  s u c c e s s  of  t h e  
Loran-C program. 

Donald D.  Engen 
Admin i s t ra to r  

I 
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EMERITUS.- OU 
t h e  occasion o f  
o f  D i r e c t o r s  of 

r las t  annua l  WGA meet ing  was 
t h e  re t i r emen t  f rom t h e  Board  
a gent leman w h o  was t h e  f i r s t  

Pres ident  o f  t h e  WCA. Most o f  u s  Inold Geese- 
erst '  know him as t h e  founde r  o f  t h e  WGA. 
T h r o u g h  t h e  years ,  h i s  associat ion w i t h  t h e  
WGA has been charac ter ized b y  a career  o f  
t i re less  e f f o r t  and  a wea l th  o f  con t r i bu t i ons .  
His w o r k  f o r  t h e  WGA has  been  re f l ec ted  in t h e  
many awards  h e  has earned,  most  no tab ly  t h e  
Medal o f  Mer i t ,  t h e  h ighes t  award  t h e  WGA can 
bestow. H i s  re t i r emen t  does no t  mean tha t  h e  
is  s t e p p i n g  down, f o r  h e  has been dese rved l y  
made a n  Honora ry  Member. So we ' l l  b e  seeing 
L l o y d  H igg inbotham at  f u t u r e  WGA meet ings f o r  
many years  to  come. 

.. . . 
' PRESENT POSITION,  AND A LOT MORE. - 

Loran-C has establ ished a l o n q  l i n e  o f  com- 
mercia l  and p leasure  c r a f t  use rs  t h r o u g h o u t  
t h e  wor ld .  One need o n l y  t o  v i s i t  a f i s h i n q  
vessel  t o  see t h e  vas t  amount o f  Loran-C 
equipment o n  board .  T h e  Lo ran  equ ipment  has 
p r o v e d  essent ia l  in p r o v i d i n g  t h e  excel lent  
nav igat ion  r e q u i r e d  fo r  a successfu l  f i s h i n g  
tr ip a n d  t h a t  f ee l i ng  o f  s e c u r i t y  in k n o w i n g  
where  y o u  a r e  p rec i se l y  at a n y  g i v e n  moment 
shou ld  it b e  necessary t o  r e q u i r e  assistance. 
To  t h e  f isherman, t h e  Loran-C rece i ve r  o f  to- 
d a y  g i ves  more t h a n  t h e  impor tan t  cont inuous 
in format ion  o f  p resen t  pos i t ion .  L o r a n  also 
p rov ides  r a n g e  a n d  b e a r i n g  t o  des t ina t ion ,  
vessel  speed, as  we l l  as o u t p u t  i n fo rma t i on  f o r  
d r i v i n g  autop i lo ts  a n d  submar ine  cab le  a le r t  
systems. Moreover,  because o f  i t s  low cost, 
Loran-C permi ts  t h e  f i she rman  a n d  o t h e r  use rs  
t o  have  r e d u n d a n t  equ ipment .  O t h e r  appl ica-  
t i ons  o f  t h e  Loran-C s igna l  w i d e l y  used  a r e  
t i m i n g  in format ion  a n d  veh i c le  locat ion systems. 

ABOUT PHASE ( O U T ) .  - Fo r  a l l  t h e  p ra i se  t h a t  
Loran-C receives,  w e  s t i l l  hea r  t h e  pessimist ic  
t a l k  about  "phase o u t " .  T h i s  gloomy t a l k  i s  
r e a l l y  no t  new. T h e  fo l lowing,  f r om t h e  Goose 
Gazette ed i to r ia l ,  a t  t h e  t ime o f  o u r  f i r s t  annua l  
meet ing,  ind ica tes  how long  th i s  has been g o i n g  
o n :  

"Today  h a v i n g  demonst ra ted s u p e r b  
accuracy  a n d  remarkab le  ava i lab i l i t y ,  
Loran-C i s  once aga in  o n  a low b u r n e r  
a n d  n o  s t r o n g  advocate  has r i s e n  to  
advance i t s  implementat ion.  Worse ye t ,  
Loran-C phase o u t  is b e i n g  d iscussed 
n o t  in terms o f  w h y ,  but in terms o f  
when."  

Needless t o  say, f i f t e e n  annua l  meet ings  la ter ,  
t a l k  o f  "phase o u t "  i s  s t i l l  b e i n g  associated 
w i t h  Loran-C. S u r p r i s i n g l y ,  as t ime goes b y ,  
ano the r  c o u n t r y  i s  added  t o  t h e  se rv i ce  o f  
L o r a n  nav igat ion .  F u r t h e r  p r o o f  t h a t  Lo ran  
is  h e r e  t o  s tay  i s  a recen t  even t  o f  s i gn i f i can t  

D r .  Lodewi jk  vanDenBerg 

impor tance t o  t h e  Loran-C community,  wh i ch  
took  p lace a t  t h e  . f i r s t  FAA-approved IFR non- 
p rec i s i on  approach,  a flight u s i n g  Loran-C s ig-  
nals a t  L.G. Hanscom Field in Bedford,  Mass. 

Look ing  f o r w a r d  t o  t h e  n e x t  few years,  we w i l l  
see t h e  added cove rage  i n  Alaska and  t h e  mid- 
con t i nen t  Un i ted  States,  as wel l  as t h e  expan- 
s i on  o f  Canadian Loran-C. F u r t h e r  s t reng th -  
e n i n g  Loran-C1s pos i t ion  i s  t h e  ins ta l la t ion  o f  a 
new cha in  i n  Ch ina,  w i t h  t h e  l ikel ihood o f  added 
cha ins  in t h a t  c o u n t r y .  

BANQUET SPEAKER. - We were honored a t  o u r  
Santa B a r b a r a  Convent ion  t o  have as guest  
speaker  D r .  Lodewi jk  vanDenBerg  whise t a l k  was 
b o t h  i n t e r e s t i n g  as we l l  as enter ta in ing .  

O n  A p r i l  29, 1985, D r .  vanDenBerg,  a f t e r  e igh t  
yea rs  o f  research and two years  o f  as t ronaut  
t r a i n i n g ,  was rocke ted  i n t o  space aboard  t h e  
space s h u t t l e  Cha l lenger .  He was o n  one o f  t h e  
last successfu l  f l i g h t s  o f  t h e  Chal lenger.  

D r ,  vanDenBerg  i s  a n  e x p e r t  in c rys ta l l i ne  mater-  
ia ls,  and  his exper iments  were  focussed o n  grow- 
ing p u r e  c r y s t a l s  o f  mercu r i c  ox ide  f rom vapor  in 
t h e  weight lessness o f  space. 

Bernard Ambroseno, Ed i to r  
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The theme o f  the  1986 Technical Symposium i n  New Orleans, "The Quiet Revolution," is part icular ly  
appropriate. T h e  increased interest  i n  Loran being shown b y  a.riation and terrestr ia l  users is  grat i -  
fy ing,  part icular ly  to  us old timers. 

Improvements i n  the  U.S. coverage are  slowly coming about, f i rs t  b y  the dual ra t ing  o f  Port Clarence 
to  provide much needed improved coverage i n  the  Anchorage-Fairbanks area o f  Alaska. Funding for  
four  new stations to  fill the  'mid-continent gap1 is i n  the  1987 budget for the FAA, and planning work 
b y  the  Coast Guard is  under way. The f i r s t  Loran non-precision approach was inaugurated b y  the 
FAA Administrator Don Engen last November, and at least th ree more have been established since 
then. 

The Peoples Republic o f  China has one chain being installed and plans to make Loran the i r  national 
system. 

An experimental operating dual ra t ing  Syl t  to form a t r i ad  w i th  t he  two French stations to  cover 
France, Germany, and the Low Countries, was a technical success, b u t  as o f  th is wr i t ing,  it has not  
generated excitement required t o  make it a permanent arrangement. As i n  th is country,  appreciation 
o f  the benefits o f  Loran is slow to f i nd  the  level o f  decision makers. 

Canadians are also seriously considering adding to the  exist ing coverage to  provide navigation u p  to 
the  60th parallel. The  problems here appear to  b e  other than technical, and WGA members are active 
i n  set t ing the  record stra ight  on  the benefits o f  Loran. 

I n  July,  the  WGA Board o f  Directors prepared a four-page commentary on the  Federal Radionavigation 
Plan, which I presented at a public meeting i n  Washington. 

T h e  Association's off icers, directors, and committees fo r  the  cur rent  year are  l isted below and on the  
opposite page. 

EXECUTIVE BOARD 

President .................................................... Walter N. Dean 
Vice President.. ......................................... James F. Culbertson 
Secretary ..................................................... Leo F. Fehlner 
Treasurer . .  ................................................. David A. Carter  

BOARD OF DIRECTORS 

James 0. Alexander 
A.W. Marchal 
Edward L. McCann 
John D. l l lgen 
James P. Van Etten 
William Schorr 

William L. Polhemus 
Bernard Ambroseno 

Lloyd D. Higginbotham 
Vernon L.  Johnson 

Car l  S. Andren 

STANDING COMMITTEES 

Audi t  .......................................................... Tom Jerardi  
Awards ........................................................ Robert Frank 
Constitut ion ............................................... Vernon L. Johnson 
Convention 1985 .................................................. John l l lgen 
Convention 1986 ................................................. Bi l l  Marchal 
Historical ...................................................... Walter Dean 
Journal .................................... Bernard Ambroseno, Leo Fehlner 
Membership ...................................................... Jimmy Toms 
Nominations and Elections ................................... James Van Etten 

As always, we welcome members to  join o r  chair  committees. I f  any meber has an interest, please 
contact the President o r  any WGA Board Member 

Walter N. Dean 
President 
W i l d  Goose Association 
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WGA AWARDS - 1985-1986 

THE AWARDS LISTED BELOW WERE PRESENTED AT THE FOLLOWING ANNUAL CONVENTIONS: 

SANTA BARBARA NEW ORLEANS 

MEDAL OF MERIT 1985 1986 

THE MEDAL OF MERIT IS AWARDED JAMES I. MERANDA R. ADM. ALFRED P. MANNING 
TO A PERSON OR PERSONS FOR A 
PARTICULAR CONTRIBUTION OF 
OUTSTANDING VALUE TO THE 
DEVELOPMENT OR FOSTERING OF 
LORAN. THIS AWARD IS NORMALLY 
GIVEN ONLY AFTER THE 
EXCEPTIONAL NATURE OF THE 
CONTRIBUTION IS CLEARLY 
RECOGNIZED. 

SERVICE AWARD 
THE SERVICE AWARD IS GIVEN TO CARL ANDREN JOHN D. ILLGEN 
MEMBERS WHO DISTINGUISH 
THEMSELVES BY SERVICE TO THE 
WlLD GOOSE ASSOCIATION. 

President Chairman, 1985 Convention 
Wild Goose Association 
1 984- 1985 

JAMES F. CULBERTSON 

LARRY SART I N Chairman, 1985 

Chairman, 1984 Convention Technical Symposium 

ROGER HASSARD 

Chairman, 1984 
Technical Symposium 

BERNARD AMBROSENO 

Journal  Edi tor ,  1 980- 1 984 

FRANK RADlN 

A r t  Direct ion and 
Mechanical Design df 
Journal, 1982-1 984 

PAPER AWARD 
THE PAPER AWARD IS GIVEN TO 
A MEMBER OF THE WlLD GOOSE 
ASSOCIATION FOR THE BEST 
PAPER PUBLISHED ON THE 
SUBJECT OF LORAN. 

LT.  RICHARD J. HARTNETT, R.A. DOUGHTY and 
USCG and CDR. WILLIAM K .  MAY, 
LT .  RONALD T .  HEWITT, USCG 
USCG 

"Dif ferent ia l  Loran-C.. .Where 
"The U.S. Coast Guard's Do We Really Need I t ? "  
Loran-C Remote Operat ing 
System" 

PRESIDENT'S AWARD 
FOR HIS ADVOCACY AND 
ENCOURAGEMENT OF USE OF 
LORAN-C AS A SUPPLEMENTAL 
NAVIGATION AND APPROACH 
SYSTEM I N  THE NATIONAL 
AIR SPACE 

DONALD D. ENGEN, R. ADM., 
usrd (RETIRED) 
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CITATION on thr award of tha MEDAL OF IERIT to 

JAIES I.  MERAYDA 

Tha Ilrdal of Irrlt of tha Wild G w r a  Araociation ia auardrd to Jaara I. 
Mrranda In rrcognltion of hla rrtmalvr contrlbutlona to thm davrlopmrnt and 
fortarlng of Lorrn. including pionwring work on digital aicrocircult Loran-C 
rrcmivrra and thm rduction of coatr by uar of hard-lialtlng rignal 
proerrring. 

o tho Important atata It m)oyr today. 

Awrrdrd thla 24th dry of Octobrr, 1985. 

, Prraldmt. 

La rrrly am 1%2, at Sparry Gyroacopa Compmny, hr war A malor contributor to 
thr dlgital dmaign of thr flrrt digital rlcroclrcult rrcaivarr AN/ARY-76,T.S. 
8 5 ,  and a fru yrarr lat-r thr flrrt manpack Loran racaivar. Hr ruqgratad thr 
uaa of hard lialtlng In errtaln arraa of thr formar and a11 of tha lattrr 
draignr and drvlard tha appllcatlon daLalla. In hla aubrrqu-nt uork at 
Trlrdyna, Lltcoa, 8aukara Laboratorlra and other companlaa, hie ldraa urra 
rpraad in thr Loran community, and ultlmataly uarr a major ContrlbutIon to thr 
rrductlon of coatr of comarrclal rrcrivara. Him uork la documrntrd by a 
nuabor of patrntr and publlah-d paprra, m d  many unpubllmhad rrportr. 

Thr Wild G w a a  Araoclatlon gratrfully rcknoulrdgra thraa and othrr valuablr 
contrlbutlonr which havr born a rlsniflcant factor in thr mromotion of Lorrn 

CITATIOY on thr auard of tha MEDAL OF M E R I T  to 

ALFRED & &NNIWG, R.Adm. USCG - *-----C- - .  * 
 ha ~rd.1 of ~(rrl&f,.)b~-~lld-~oQ" A ~ c l a t i o n  ir ewrrd.4 to: &driral 

Alfrrd P. manning i p  ' r o ~ n g n l t i ~ n  of hi. 'mrtmaiva contributlona to thr 
fortrrlng of Lorw)#lnclyping Improvrmr~;pf.~quipmrnt and tbe drploymont and 
urr of tho ryaqra. ovrr a quart-r-ggptury period. - 

4. .,. --.4--- 
. -<I 

Aa Lt. Hannlng, 'rn thr late ~950'r'rh. helprd inatal tho firat ovrraaaa 
Loran-C Chain and thrn commanded it. In Buccoralve aoslgnments, at Lhc CG 
Englnrrrlng Csntsr (Ul Idwood), Actlvitiaa ' Europe 1London) .a. heed of the 
Loran-C Branch and lrtrr ra Chlef .of flrctr(m1cr Englnrrring (CC Headquarterr. 
Yarhlngtont in tho mid-d197O'a, hr ' w r r  a drlving forcr In thr growth of 
Larrn-C. In addition to many rquipmant and ryatmr lmprovomrnta to which he 
parraorlly contrlbutad, his far-rlghtsdnraa ura a major factor in the coaatal 
conflurnce rxpanrlon mnd In the procuramont of the aolld rtatb aynchronlzarr 
and tranamlttor. uhlch contribute ao much Lo tho prasont high prrformance and 
r4latlva rconony of Loran-C. Am a Flag Officer, ln hi= dlatrlct and 
headquartrra araignmantr, hr ha- among hla many reaponribilltlra. Continurd to 
promotr the uar of Loran-C uhrrm appllcabla. 

[K#Ai Awarded thlr 23rd day of October. 1986. 
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FRENCH LORAN-C 
WITH POTENTIAL EUROPEAN EXPANSION 
C a r l  B e l l i n g e r  , Racal Megapulse, Inc .  

The photo  on t h e  back cover shows t h e  
213 meter antenna and t h e  t r a n s m i t t e r  
b u i l d i n g  of t h e  Loran-C s t a t i o n  a t  Lessay 
i n  nor thwes te rn  France. This s t a t i o n ,  wi th  
i t s  companion s t a t i o n  a t  Souston i n  t h e  
s o u t h  of France ,  has  been o p e r a t i n g  s i n c e  
June  1985. Together  they  a r e  p a r t  of a  
s o p h i s t i c a t e d  two- t ransmi t t e r  system--the 
"Systeme Nat iona l  de  Radionavigation"--  
main ta ined  by t h e  French Navy. 

In  a d d i t i o n  t o  t h e  t r a n s m i t t e r  s i t e s  a t  
Lessay and Souston t h e  French Loran-C sys- 
t e m  i n c l u d e s  a  "Chain Cont ro l  S t a t i o n "  a t  
I l e  Longue which c o n t a i n s  moni tor ing 
d e v i c e s ,  an extremely a c c u r a t e  master  
c l o c k ,  and a computer i n s t a l l a t i o n  which 
governs  sys tem automat ion ( t h e  t r a n s m i t t e r  
s i t e s  a r e  unmanned) and main ta ins  system 
s y n c h r o n i z a t i o n .  An e l a b o r a t e  synchroniz-  
a t i o n  a l g o r i t h m  uses  both  a s a t e l l i t e - b a s e d  
t iming  r e f e r e n c e  and a  ground-based c r o s s -  
moni to r ing  scheme employing 5 a tomic 
c l o c k s .  Synchron iza t ion  t o  a  r e a l  t ime r e f -  
e r e n c e  i s  a c c u r a t e  t o  + o r  - 50 nano- 
seconds ,  and between Lessay and Souston 
s y n c h r o n i z a t i o n  is  a c c u r a t e  t o  + o r  - 30 
nanoseconds.  The t r a n s m i t t e r s  o p e r a t e  a t  a  

/ I 

Fig.  1 French Navy Loran-C coverage a r e a  

r a d i a t e d  power of 250 kW y i e l d i n g  t h e  
coverage a r e a  shown i n  F igure  1. The 
French system was des igned and manufactured 
by Racal Megapulse Inc . ,  Bedf o r d ,  Mass- 
a c h u s e t t s .  

To d a t e ,  use  of t h e  system has  been more 
o r  l e s s  r e s t r i c t e d  t o  o p e r a t i o n s  of t h e  
French Navy i t s e l f .  This i s  because t h e  
two-s ta t ion ,  "range-range" c o n f i g u r a t i o n  
r e q u i r e s  t h a t  each n a v i g a t i n g  v e h i c l e  c a r r y  
a  v e r y  expensive  Loran r e c e i v e r  wi th  an 
i n t e g r a l  a tomic c lock.  Recen t ly ,  however, 
t e s t s  have been conducted which combine t h e  
s i g n a l s  from t h e  two French t r a n s m i t t e r s  
w i t h  s i g n a l s  from t h e  Loran T r a n s m i t t e r  a t  
S y l t ,  Germany, p a r t  of t h e  Norwegian Sea 
Chain. For purposes  of t h e  t e s t ,  t h e  S y l t  
s t a t i o n  was d u a l - r a t e d ,  a l lowing  i t  t o  
o p e r a t e  i n  synchronism w i t h  t h e  French and 
Norwegian cha ins  s imul taneous ly .  

F i g u r e  2  shows t h e  expanded European 
coverage t h a t  could r e s u l t  from a mul t i -  
n a t i o n a l  agreement t o  l i n k  t h e  S y l t  and t h e  
French t r a n s m i s s i o n s .  The r e s u l t i n g  th ree -  
t r a n s m i t t e r  system would be u s e a b l e  by any 
v e h i c l e ,  v e s s e l ,  o r  a i r c r a f t  equipped wi th  
a  s t a n d a r d  Loran r e c e i v e r .  

-- 

Fig.  2  French + S y l t  coverage e s t i m a t e  



WILD GOOSE ASSOClAT ION RADIONAVIGATION JOURNAL 1985-1986 

First FAA Approved LORAN 
Nonprecision Approach. 
November 4,1986 

A revo lu t ionary  new instrument  land ing 
system was demonstrated at Hanscom 
Field, Bedford,  Massachusetts. 

T h e  f i r s t  FAA-approved inst rument  
landing us ing  a Loran-C navigat ion 
system was f lown in to  Hanscom Field 
in Bed fo rd  o n  November 4th. T h i s  
h is tor ic  event  was made possible 
t h r o u g h  t h e  cooperation o f  govern- 

'-C IFR 

ment agencies and c iv i l ian organiza- 
t ions. NEW ENGLAND REGION 

FAA Admin is t ra tor  Donald D. Engen made th i s  inaugura l  land ing in a corp- 
o ra te  Beech K i n g  A i r  200 t u r b o p r o p  a i rp lane p rov ided  by t h e  Sprague Elec- 
t r i c  Company o f  Lexington. 

Th is  event w i l l  make Loran-C, long a mainstay o f  marine navigat ion, avai lable 
as a l and ing  a id  to  navigation. T h i s  system w i l l  soon b e  able to  b e  used a t  
any  locat ion nat ionwide wi thout  t h e  requirement o f  facil i t ies a t  any  a i rpo r t .  

Aboard t h e  flisht, in  addi t ion t o  FAA Admin is t ra tor  Engen, were t h e  fo l lowing 
(See Seating i r rangement ,  F i g u r e  1 ] : FAA New England Regional D i rec tor  
Robert  E. Witt ington; Norman J . Fredk in ,  Chairman, Massachusetts Aero- 
naut ics Commission; Massachusetts Av ia t ion  D i rec tor  A rno ld  R. Stymest; 

1. Alan W. lsherwood 6. Louis W. Roberts 
2. ADM. Donald D. Engen 7 .  'William J. Neil 
3. Arnold R. Stymest 8. John 5. Kern 
4. Norman J. Fredkin 9. Robert E. Whittington 
5. RADM. Theodore 1. Wojnar 1.0. William L. Polhemus 

-- 

F igu re  1 
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Sprague Electr ic  Company V. P. William J. Bleil; DOT /Transpor ta t ion  Systems 
Center  D i rec to r  Louis W .  Roberts; Rear Admira l  T .  J.  Wojnar, Office o f  Navi- 
gation, USCC; John S. Kern, Director ,  Of f i ce  o f  F l i gh t  Operations, FAA; 
William L. Polhemus, Polhemus Associates Inc.  ; and t h e  p i lo t  Alan W.  Isher-  
wood, Sprague Electr ic  Company. 

Welcoming remarks by Robert  E. Wit t ington appear on t h e  fac ing page. 

T h e  p r imary  FAA object ive o f  t h e  program i s  t o  conduct a nat ionwide e f fo r t  
t o  approve t h e  use o f  Loran-C f o r  IFR nonprecision approach (NPA) operat ions 
in t h e  National Ai rspace System. A secondary object ive of t h e  program i s  t o  
enable t h e  FAA to  gain operat ional experience w i t h  a navigat ion system which  
i s  no t  owned, operated, o r  contro l led by t h e  FAA. T h e  FAA in i t ia ted  t h i s  
program t o  meet these object ives and in response t o  a g row ing  number o f  user  
requests. 

E igh t  a i rpo r t s  were chosen t o  par t ic ipa te  in t h i s  program. T h e  FAA has 
v i s i t ed  regional off ices w i t h  ju r isd ic t ion  ove r  these e igh t  a i rpo r t s  t o  bring 
t h e i r  s ta f fs  up t o  date  o n  t h e  Loran-C program. T h e  FAA i s  ins ta l l ing  mon- 
i t o r s  at  each o f  these a i rpo r t s  and developing approach procedures. For  a 
year, s t a r t i n g  in December 1985, t h e  FAA w i l l  operate these moni tors as a 
subset o f  a f u t u r e  nat ionwide moni tor  network.  A t  t h e  end o f  t h i s  pe r iod  t h e  
FAA wi l l  have an experienced cadre  capable o f  opera t ing  a nat ionwide system 
of operat ional monitors. T h e  immediate goal o f  t h e  program i s  t o  assure t h e  
f i r s t  approved NPA approach would take  place in 1985. 

As planned, t h e  f i r s t  major program milestone took place o n  November 4, 1985 
a t  t h e  L.G. Hanscom Field, Bedford, Massachusetts, when t h e  f i r s t  FAA 
approved IFR, nonprecision approach was f lown us ing  Loran-C signals (See 
F igu re  2 ) .  

It has taken some t ime f o r  t h i s  ou ts tand ing aviat ion achievement t o  occur. In 
1974 t h e  U.S. Coast Guard equipped an a i r c r a f t  w i t h  Loran-C t o  demonstrate 
t h e  potent ia l  o f  t h e  Loran-C system to  p r o v i d e  navigat ion and guidance in fo r -  
mation w i t h  an accuracy sui table f o r  approaches t o  small, isolated a i rpo r t s  in 
Vermont. A major advance toward t h e  goal o f  nonprecision approaches was 
made in 1981 when t h e  FAA New England Region awarded t h e  f i r s t  En Route 
Supplemental T y p e  Cert i f icate t o  t h e  State o f  Vermont t o  use Loran-C signals 
f o r  navigat ion and guidance. 

Now when t h e  FAA New England Region awards t h e  f i r s t  nonprecision approach 
Supplemental T y p e  Cert i f icate, Loran-C w i l l  b e  o f f i c ia l l y  recognized f o r  t h e  
major navigat ional cont r ibu t ion  it can make t o  t h e  general a i r c ra f t  community, 
as wel l  as small commuter and cargo air l ines. 

Attendees a t  t h i s  event  a re  l is ted below. T h e  commemorative signed approach 
p late o f  t h e  event  i s  also reproduced below. 
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November 4 ,  1985 

It  g ives  me g r e a t  p leasure  t o  welcome you he re  today f o r  t h i s  very 
s p e c i a l  event  i n  a v i a t i o n  h i s t o r y .  We h e r e  i n  New England have 
p a r t i c i p a t e d  i n  t he  LORAN-C program f o r  t h e  p a s t  decade and have 
supported t h i s  program with enthusiasm. The f i r s t  major event  toward 
complete FAA approval of LORAN-C f o r  naviga t ion  and guidance came i n  
October of 1981, when t h e  FAA presented t h e  f i r s t  En Route Supplemental 
Type C e r t i f i c a t e  (STC) t o  t h e  S t a t e  of Vermont t o  u se  LORAN-C f o r  
a i rbo rne  guidance. 

Today, November 4 ,  1985, we w i l l  p r e sen t  Sprague Aviation with t h e  f i r s t  
STC f o r  a n  IFR nonprecis ion approach. Sprague i n  t h e i r  Beech King A i r  
and FAA Administrator  Engen w i l l  i n  t u r n  make t h e  f i r s t  ever  
nonprecis ion approach. 

With FAA approval  of LORAN-C f o r  en r o u t e ,  t e rmina l  and nonprecis ion 
approach, the use of LORAN-C w i l l  mushroom i n  the  General Aviat ion 
f i e l d .  Most of the  small  i s o l a t e d  a i r p o r t s  i n  the United S t a t e s  having 
ins t rumenta t ion  w i l l  be even tua l ly  open t o  General Aviation. 

This  was a  cooperat ive e f f o r t  o f  t he  Federa l  and S t a t e  governments 
working d i r e c t l y  with t h e  p r i v a t e  s e c t o r .  It w i l l  be o f f i c i a l l y  
recognized a s  a  major naviga t ion  c o n t r i b u t i o n  t o  General Aviation a s  
wel l  a s  t o  commuter a i r l i n e s .  

S i n c e r e l y ,  
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Federal Aviation 
JEPPESEN Administration OCT 18.85 19-7 BEDFORD, MASS 

*ATIS 124.6 HANSCOM 
BOSTON Approach ( R )  124.4 

*HANSCOM Tower CTAF 1 18.5 
LORAN RNAV Rwy 11 

Speclal Approval Requlrod 

Ground 1 2 1 .7 I MWX 9960 

MAKER BQDS MAP 
Min 112'- -292'! ,120- I 

1700' 
(1567') 

I 
I 

3.8 
I:  

I 
4.0 0 

APT. I~~ '  

- 

- 
n - 

I MISSED A P P ~ A C H :  Climb to 1700' direct SKR NDB WP and hold. 

Use of this instrument approach procedure 5 813i 
requires wr i t ten approval from the 
Manager, Flight Standards Division, $ 

o i  
CHANGES: New procedure 0 1 9 8 5  JEPPESEN SANDERSON, IN 

ALL RIGHTS RESERVED 

Sta. W TD Corr - 
Sta. X TD Corr - 

I 

Figure 2. Approach Procedure - RWY 11, Hanscom 

FAA New England Region. 
-42-20 

71-20 

STRAIGHT-IN LANDING RWY 11 

Obtain TD correction values from Transportation LOC rwy 1 1  required. 
Systems Center, DTS-52, telephone (617) 494-2149. Use 15"W magnetic variation. 

I CIRCLE-TO-LAND 
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A T T E N D E E S  A T  T H E  F I R S T  FAA A P P R O V E D  L O R A N - C  N O N P R E C I S I O N  A P P R O A C H  
NOVEMBER 4, 1985 

H A N S C O M  A I R  F O R C E  BASE, BEDFORD,  M A S S A C H U S E T T S  

FLIGHT MEMBERS 

W.J. Ble i l  
ADM. D.F. Engen 
N.J. F r e d k i n  
A.W. lsherwood 
J.S. Ke rn  
W.L. Polhemus 
L. W. Roberts 
A.R. Stymest 
R. E. Whi t t ington 
RADM. T.J. Wojnar 

ATTENDEES 

A. Alexander 
J. Al len 
B. Ambroseno 
CDR D. Amos 
A. Anderson 
W. Anderson 
P. Ard izzon 
M. Arno ld  
A. Baddour 
E. Becotte 
J.C. Beisson 
R. Bi l l ings 
P. Bloodworth 
R. Bol in 
P. Boyaj ian 
J. Boyce 
J. Brad ley  
R. Bronson 
K. Brooks 
E.M. B r u s i n  
L. Buckwal ter  
R. B u n k e r  
P. B u r k e t  

. P. B u t t e r w o r t h  
A. Caporale 
M. Ciccarel l i  
J. Clancy 
E. Cleary 
J. Connell Ill 
L. Cor t land 
F. Costello 
F. Coyne 
S. Cra ig  
M. Cremer 
N. Cron in  

R.E. Davies 
C. DeHart,  J r .  
D. Dineen 
J. Doher t y  
I. Eisner 
J. E l k in  
M. Engen 
J. Fagan 
C.E. Faf l ick 
S. Fank 
H. Fel t  
T .C. Fi tzgerald 
H. Friedman 
M. Caut ie r  
J. Gaynor 
D. Gelfan 
D. Graham 
J. G r i f f i n  
I. J . Guccione 
R. Hamilton 
D. Hart igan 
M. Harwood 
D. Hassenfeld 
S. Hayes 
A. Hershfang 
F. H id inger  
L. Higgins 
W. Hoffman 
K. Holdgate 
W. Hol l is ter  
G. Ho l to r f  
W. Houghton 
J. Hughes 
G. H y a t t  
CDR R. Johanson 
D. Johnson 
P. Johnson 
E. Keins 
J.D. Ke l ly  
P. K i n g  
R. Kokernak 
N. K u y c k y  
B. Lane 
J. Lang  
J.W. La tou r  
M. Lepore 
R. J . Levendoski  
R.W. L i l l y  
R. Lombardo 
W. Lowry  

F. Mackenzie 
J .  MacPhail 
C. Marchet t i  
A. Marx  
W. Matukai t is  
G. Maupin 
W. hllcCall 
M. McCann, J r .  
A. Mendenhall 
P. Meyerhof f  
R.  H. McFarland 
E. McGann 
W .  McGovern 
P.F. McHugh 
D. McPherson 
K .  Mel lot t  
J .  Merageas 
J. Mi tchel l  
M. Moffet 
J. Mogul 
F. Moony 
R. Moor 
W. Moore 
M. Moroney 
P. Nicholson 
W .  O'i ia l loran 
P. 0 rlandel la 
G. Pappas 
J. Parente 
N .A. Pealer 
F. Pezzulo 
0. Phi lb r ick  
A. Pigeon 
F. P i l l sbury  
A. Po r f re t  
A. Powell 
R.  Pul is 
T.  Pul is 
G. Q u i n n  
J. Recja 
J. Rheaney 
D.  Richardson 
S. R i v e r s  
A. Rosati 
J .  Ross 
J. Samuelson 
J. Siain 
D.  Scul l  
T.  Ser ino 
LT .  E. Shaw 

J. Sheehan 
R. Smith 
W. Smith 
C. Snow 
C. Snyder  
R. Stein 
P. Stohrer  
J. Sweeney 
M.L. Thaisz 
R. T i l l  
J. Toms 
D. Tr iano 
V.  U r s i n  
B. Uttam 
B .  Valent ine 
J. Vanage 
R. Vav ruska  
C. Vivalaqeaus 
J. Vi lcans 
Bob Warner 
W. Weeks 
H. Wheeler 
H.F. White 
W. Williams 
G. W i t t  
K . Woodard 
R . Woodi ng ton  
A.A. Zaleski Ill 

SUPPORT / 
DYNATREND 

L. Bossman 
C. Ford  
I. Minichiel lo 
R. T u c k e r  

SUPPORT JTSC 

L. Ansaldi  
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U.S. Department 
ot T m m  

First FAA Approved LORAN-C IFR 
Nonprecieion Approach. 
November 4,1985 

m- (%%%&" 184 rn - BEDFOW), MAS 
. m r  124.6 HANSCOl 
DIX~N-(~) 124.4 
w ~ x c w r - 1 ~ ~ ~ 1 1 8 . 5  

LORAN RNAV Rwy 1 
s,eal.l *.I t.*I" 

U M ~  121.7 MWXW 
- Whn T w  r l d ,  p h .  mi u h i d  I. ~ k r  13: 
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WGA Response to the 

Federal Radionavigation Plan 1984 

INTRODUCTION 

These comments have been prepared by the Board of Directors of the WILD 
GOOSE ASSOCIATION (WGA), an organization for individuals who have a common 
interest in loran and who wish to foster the art of loran. The WGA has over 
500 members in the U.S. and overseas representing users, manufacturers and 
operators of loran and associated systems. The material to follow concerns 
itself with the Federal Radionavigation Plan (FRP), both generally and specifi- 
cally, with regard to its treatment of all systems. 

The Loran-C user community-that is, the number of Loran-C receivers in 
service worldwide--is estimated at 200,000 marine and 30,000 airborne units in 
1986. The current rate of marine fittings is about 75,000 per year, and the 
current rate of airborne fittings is about 10,000 per year. New Loran-C 
systems have been installed by'several foreign countries and further expansion 
of the U.S. coverage is budgeted. 

Loran-C was initially developed, installed and operated in support of 
the U.S. Navy Polaris program. Work initiating this development started in 
1957. Loran-C coverage, in support of the DOD, grew steadily throughout the 
next decade. 

In 1974, the DOT selected Loran-C as the most cost-effective radio- 
navigation system for the coastal confluence region and established a plan to 
implement the required coverage and to phase out the predecessor radio- 
navigation system, Loran-A. (This decision and plan to establish Loran-C as 
the government-provided marine radio aid to navigation system for the coastal 
confluence zone was documented in the Annex to the DOT National Plan for 
Navigation, published in the Federal Register in July, 1974.) 

Full Loran-C civilian radionavigation service for the coastal 
confluence zone was completed in 1980, some 23 years after its initial 
military application. In this time interval, receivers were reduced in cost 
from about $50,000 to $100,000 for the early receivers in 1960 to about $500 
and up today. In these 25 years of steady progress, receiver prices decreased 
by a factor of 100 and performance and reliability increased very, very 
significantly. These dramatic gains were made by taking advantage of 
breakthroughs in the fields of digital electronics and solid state technology 
and by continuous evolutionary development of improved products by the Loran-C 
engineering and manufacturing community . 

The histories of many predecessor systems reveal that while military 
systems are on the leading edge of technology (and must be to achieve a 
military advantage), the civil user must field a system which has achieved low 
cost and high reliability advantages through system and equipment maturity. 
The cycle from leading edge to mature technology is generally 10 years or 
more. The WGA believes that a similar process will be required for 
cost-effective "civilization" of the GLOBAL POSITIONING SYSTEM (GPS). 
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GENERAL COMMENTS ON THE FRP PROCESS 

It should be recognized that the FRP is the result of an intensive 
promotional and lobbying campaign, successfully carried out in 1977 and 1978 
by proponents of GPS. This resulted in several reports from the General 
Accounting Office (GAO) decrying the "proliferation" of radionavigation 
systems and proposing that all be supplanted by GPS. Typical of the 
information in the 1978 GAO report on Navigation Planning is the opening 
statement on GPS, "The NAVSTAR system could be made to provide global, 
two-dimensional coverage by 1981". 

The authors of the FRP should recognize that the FRP is becoming a 
model for similar documents in other nations. Therefore, it is imperative 
that the document very clearly define its purpose, contents and terms of 
reference in unambiguous terms. Since the FRP policy is said to be the 
reference as to what U.S. radionavigation policy is at any given time, then 
major policy decisions involving this policy must only become effective with 
the issuance of a new edition of the FRP. Decisions made between editions 
leave the national and international communities confused as to what the U.S. 
policy is at any given time. No government employee should represent U.S. 
policy as being anything except that which is in the current issue of the FRP. 

The FRP must be explicit with regard to existing radionavigation 
systems in terms of the user requirements they meet, what national and/or 
international regulations or agreements are concerned, which U.S. agency is 
responsible for each system and when and how each system might be replaced. 

Before a new system can become a candidate to replace another, it must 
have reached the stage of maturity where all its operational characteristics 
can be determined. This includes a realistic deployment schedule, firm 
technical performance characteristics and reliable development/production/de- 
ployment and logistics support costs of the system and related user 
equipments. National and international regulatory implications must also be 
considered. 

after a system becomes a valid candidate to replace another, the points 
' of comparison between the candidates must be defined according to prescribed 
criteria. If the candidate system is found to have the necessary 
characteristics to replace an existing one, then a firm decision should be 
made and a schedule established. 

On the occasions of rulemaking by the Coast Guard or the FAA, the 
proposed rules are published in the Federal Register for public comment before 
taking effect. The FRP does not provide for this process, so that specific 
comments are possible only after the new edition of the Plan is published, to 
remain unchanged for two years. 
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GENERAL COMMENTS ON THE 1984 FRP 

The 1984 FRP is still directed toward replacement of most 
radionavigation systems by GPS, despite, or perhaps because of, its great 
cost. No details are presented regarding the acceptability of GPS as a 
national or international civil aid to navigation. Nevertheless, it is 
presented as the probable or even certain, not just possible, replacement for 
all systems. - 

Even today there is little, if any, factual and creditable information 
regarding the issues related to the "civilization" of GPS. There are a number 
of specific points to be made. 

* The FRP refers to the DOT Economic Planning Model as the means of 
determining the economic suitability of various systems. No 
details of the methodology or results are presented, so there is 
no opportunity for independent analysis. Indeed, there is no 
indication that DOT has actually derived any results from use of 
the model. 

* Specific information on the acquisition and operating costs of 
the various systems is completely lacking, For example, it is 
impossible to evaluate the cost of GPS relative to the systems it 
is proposed to replace. 

R Cost recovery is treated in circuitious ways in the FRP. If GPS 
is run by DOD rather than DOT, will there be no pressure to raise 
fees (license, landing, etc.) to help pay for GPS? 

* Since widespread civil use of GPS is still speculative, it is 
proper also to speculate on what would happen to GPS if and when 
DOD should develop a successor to that system, How would the 
continuing cost of GPS be funded? 

* The available accuracy from the operational GPS SPS signal has 
been variously specified as "60 meters, CEP" and "100 meters, 2 
drms". Unfortunately, 60 meters, CEP is approximately 150 
meters, 2 drms. Since this order of accuracy is critical to some 
prospective users, the authors of the FRP should determine from 
DOD which accuracy level is intended. 

R The User Schedules for Loran-C, Omega and Transit (Tables 1-4.4, 
1-4.5 and 1-4.91, show no increases in civil users after 1980 on 
the basis that the expected 1987 National Decision makes their 
future uncertain. This gives an erroneous impression of the 
future use of these systems as they will be operational for many 
more years whatever the decision, and their use will continue to 
increase. 



BASE STATION 

W V  TRACK LETS YOU: 
Direct the fishing operation 
Plan the day 
Coordinate your fleet 
Save time, fuel, & money 

AND 
Frees the crew to do what they do best - fish. 

MODEL 3 1 2 -.. 

MODEL 3 14 

NAV TRACK TELLS YOU WHERE 
YOUR BOA'TS ARE 

You're the intelligence and ambition behind your 
business. You found success and grew You fished 
where the fish were, kept the boat in productive 
waters, and docked where the price was right. 

Now that your business has grown, are you losing 
Control? Control and boat location go hand in hand. 
Monitoring location puts you back in the driver's 
seat. 

Nav Track is designed to interface with most 
existing Lorans, side Band Radios, and Lowcost 
Printers, which provide the input, output, and 
permanent record. Nav-Track will accept other 
positioning systems data if in standard interface 
format. 

A PUBLICLY HELD CORPORATION 
PO. Box 13549 

Salem, OR USA 97309 
(503) 581-8201 

TWX: 510-599-0110 



WILD GOOSE ASSOCIATION RADIONAVIGATION JOURNAL 1985-1986 

rt The question of the effect on national security of providing a 
worldwide system with the accuracy of GPS is still pertinent. 
Also to be considered is possible liability for system 
malfunctions producing navigation mishaps. 

The radionavigation user base is growing by leaps and bounds .... and 
the number of different applications are so diverse ... that anuual debate as 
to what systems should be shut down, what new system will replace what proven 
system, etc. cannot be tolerated by the U.S. taxpayer. Society as a whole is 
becoming so dependent upon the availability of precise radiolocation 
information that we believe there should be a redundancy of signals provided 
such that no natural or politically motivated interference or act can wipe out 
all signals. Following is a partial listing of the many air, sea and land 
users of radionavigation services. 

Air navigation 
Airport/separation access 
Aircraft surveillance. 
Search and rescue 
Emergency medical services 
Disasterlcrisis management 
Harborlharbor entrance 
Canal/lock access 
River hazard marking 
Health services 
Census records 
Military applications 
Fisheriedfishing industry 
National security services 
Rural area locations 

Vessel traffic systems 
Law enforcement 
Fish/wildlife management 
Environmental protection 
Forest sprayinglsurveying 
Fire detection/suppression 
~ustom/immigration/drug control 
Agricultural applications 
Highway safety/resource mgmt . 
Public utilities 
Surveying 
Meteorological measurements 
Land vehicle (trucking, railroad, 
hazardous cargo, autos, etc.) 

Considering the lack of information on the issues itemized above and 
the growing and diverse user community whose needs have not been adequately 
addressed, it is difficult to understand how GPS could have been proposed in 
1984 as the radionavigation system to replace virtually all others in the 
civil community. 

The recent shuttle tragedy illustrates that inadequate planning had 
been given to long-term support of the GPS system. Will the U.S. support the 
shuttle for 20-40 years? If not, what is the backup? (At present, Block I1 
GPS satellites cannot be launched by any means other than the shuttle.) Does 
GPS have shuttle launch priority? How quickly can even the 18 satellite 
configuration be corrected for satellite failures by spare satellite movement 
and replenishment? 
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RECOMMENDATIONS RE: THE FRP 

1. Set the schedule of issuance of the FRP to coincide with U-S. national 
policy decisions. 

2. Establish a mechanism whereby public comment on a draft is feasible, so 
that each issue receives the benefit of the latest public opinion as well as 
DOD and DOT inputs. 

3. Provide realistic cost data so that the public can properly .evaluate 
the choices being presented. 

4. Let market forces and operational suitability determine whether one 
system is sufficiently superior to another that one need no longer be 
supported. The Loran-A to Loran-C conversion is an example. 

5. Even when a system's signals are available for public use under DOD 
funding (such as may be the case for GPS), a decision on civilian use should 
be delayed until commercial forces, using the available signals, can factually 
show advantages to the government, to the taxpayer and to the user. In 
particular, these advantages should be demonstrated before deciding that such 
a system will be allowed to supplant existing systems. 

SUMMARY OF KEY ISSUES 

We concur that GPS has potential as a precision worldwide radionavi- 
gation system to satisfy U.S. national defense requirements and many civilian 
navigation requirements. However, we believe that the effect on national 
security is still pertinent, particularly if the system is widely used for 
civil purposes. 

It is not clear that the GPS system, as configured, will satisfy all 
civil users; neither is it clear that redundancy, through a mix of independent 
radionavigation systems, will not be a more cost-effective approach than 
reliance upon a single GPS system. 

United States civil users are concentrated in the continental U.S. and 
in the coastal confluence zone. The requirements of these users are now 

. economically satisfied with the existing Loran-C radionavigation system. 
Whether the many Loran-C users can be persuaded to discard a very satisfactory 
system and spend more money for an equivalent GPS receiver remains to be seen. 

The timetable for making final national decisions regarding civil use 
of GPS, Loran-C, VOR/DME and Omega in 1987 as announced in the FRP is very 
premature. These decisions cannot be taken until the procedures outlined in 
FRP Section 4.5, Selecting Radionavigation Systems to be Used in the Future, 
are fully followed. In particular, realistic final determinations of combined 
user/government cost and system and product reliability cannot be made until 
GPS is fully operational and until civil user equipment is available for use 
and evaluation. 

Historically, FRP timetables have been overly optimistic and 
unrealistic. The planning process needs to be much more realistic to properly 
and effectively support the policy decision process. 
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PROPOSED IMPROVEMENT 

IN ALASKA LORAN COVERAGE 

WALTER DEAN 

A r n a v  Systems Inc.  

Loran operat ion in t h e  state o f  Alaska su f fe rs  from a "Mid-State Gap" analogous 
t o  t h e  "Mid-Continent Gap" in t h e  lower 48. 

Loran coverage in Alaska is  p rov ided  by two Loran chains. In t h e  west, t h e  
N o r t h  Pacific Chain (9990) consists o f  a master stat ion at  St.  Paul Island, an 
X secondary a t  A t tu ,  Y secondary a t  Por t  Clarence, and Z secondary at  Narrow 
Cape, Kodiak. F igu re  1 shows most o f  tha t  chain. T h e  master stat ion a t  St. 
Paul is  a re la t ive ly  low power (250 KW peak) t ransmit ter .  Since t h e  master 
stat ion i s  essential t o  receiver  operat ion, t h e  re lat ive ly  weak siqnal from St. 
Paul, f u r t h e r  attenhated ove r  por t ions o f  t h e  Alaska Range, resu l ts  in marginal 
operat ion in t h e  area indicated in F igu re  1, which includes t h e  Anchorage- 
Fai rbanks co r r i do r .  

In t h e  east, t h e  Gu l f  o f  Alaska Chain (7960) provides accurate navigat ion t o  
t h e  edge o f  t h e  Anchorage area. T h e  master stat ion at T o k  i s  a high power 
stat ion and covers t h e  area well. The  stat ion at  Narrow Cape, Kodiak, i s  dual  
rated, s e r v i n g  as t h e  X secondary f o r  t h i s  chain. T h e  Y secondary at  Shoal 
Cove i s  nea r l y  700 miles away. N o r t h  o f  Anchorage, t h e  signal from Shoal Cove 
i s  severely attenuated, and the  geometric accuracy is  poor, so t h e  chain cannot 
b e  used in t h a t  area. 

A simple change can b e  made which w i l l  expand t h e  coverage o f  t h e  7960 chain 
and completely fill t h e  "Gap". T h e  change i s  t o  dual-rate t h e  stat ion a t  Port  
Clarence to  t h e  7960 chain, in t h e  same manner as Narrow Cape station. The  
resu l t i ng  Loran coverage w i l l  b e  as shown in F igu re  2. Por t  Clarence, w i t h  
i t s  1350-foot t a l l  antenna, i s  ra ted at  one megawatt peak powerm which  g ives it 
greater  range than  St. Paul. 

The  equipment requ i red  t o  p rov ide  t h e  dua l  ra te  capabi l i ty  consists p r inc ipa l l y  
of a n  addit ional t imer unit and a pulse generator  module. It i s  understood 
tha t  t he re  a re  some o f  these un i t s  available in t h e  Coast Guard Supp ly  Center  
o r  t h e  Electronics Engineer ing Center.  In t h i s  event,  the  capital  costs t o  make 
t h e  change w i l l  b e  neql igible. Coast Guard personnel h w e  t h e  requ i red  sk i l l s  
t o  make t h e  insta l la t ion o f  t h e  equipment and cal ibrate t h e  new station. 

Cont ro l  of t h e  new stat ion w i l l  b e  accomplished a t  t h e  ex i s t i ng  cont ro l  monitor 
s tat ion a t  Kodiak. T h i s  stat ion a l ready monitors t h e  7960 X secondary (Narrow 
Cape), and tha t  receiver  could b e  used also t o  monitor and cont ro l  t h e  new Z 
secondary at  Port  Clarence. T h e  monitor a l ready contro ls  Por t  Clarence 
operat ion as 9990-Y, so addit ional cont ro l  l ines w i l l  n o t  b e  required.  
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MARINE ELECTRICAL INTERFERENCE CHECK LIST 
Prepared by MARINE TECHNOLOGY, INC. Long Beach, Ca. USA 

CURES PROBLEMS 

4udloiH1-FI Equipment  

POSSIBLE SOURCES 

WrnOtOr whine in onv recelver tope system 
11 11 loud hailer or radiophone recelver Wh~ne 
ories in oitch with englne speed 

lxed frequency whine or wh~stle In the above 
bqulpment 

I I 
- - 

MAR-TAC 2 at electron~c tach cannect~on 
on gas englne 

MAR P5 f~lter In the power wares to each elec- 
tronic tach unlt 

MAR LC k11 on Loran C recelver power and 
ground wlre (gas or Diesel) 

Loran C R a d ~ o n a v ~ g a t ~ o n  System 

The olternotor normoliv develops an audio Use tne MAR P5 PI0 or P25 In the power 
frequency voltage ( 1  to 6 KHz] across the lines to affected receiver (81 depending on 
battery 1 the current reauirea 

MAR HF ~n powerl~ne to rod~olelephone 
MAR HF7 ~n around lead lo rodl0tele~hOne 

411 of above 

Fluorescent Ilghts-Strobe lights -All dlgital 
Instruments flachometers wind speed and 

Any DCIDC or Dc,AC converter such as 18 

used ln 
Electron~c lgnltlon 
Radar set 
12V to 115VAC suppl~es 

HF SSB M a r m e  and Amateur Rece~vers 

Res~dual rt nolse in the vessel s electrical 
. , , . I ~ ~  

MAR 70A or MAR 120A on each alternator 

MAR 10A ~n + 12V or booby light lead 
to alternator voltage regulator 

;;~;g~: + 42v wlre to g n r ~ o n  c~rcu~ts 

system can t be used while engines are run 
i lng Symptoms ore 

Can t acqulre LOP s 
Cant hold LOPS when engine started 
Cycle lumps (40 count errors) 
SNR unacceptably low 

System can't be  used whlle certain access- 
Ories Operate ISymptoms same as 

distance etc ) Computers. calculators on 
sh~ps power 

The MAR P5 PI0 or P25 moy be  used In the 
power wlring to the oflending devlce as well 
as to the affected rece~vers However certain 
h~gh power nverters may work only when 
connected d!rectl{ to the banery 

Alternator dlode nolse gas or D~esel engines 

Electronc ~gnit~on gasoline englnes 

~ ~ t & ~ ~ ~ ~ ~ ~  ~ ~ ~ ~ ~ P ~ R d ~ ~ ~  z:,";f 

Install a MAR P5 in the power leads to the 
unlt Use MAR LC - -  - 
Use short pleces of wlre to bond fluares 
cent light chassls parts together and to the 
n ~ o a t ~ v e  oower lead 

Use a MAR 10A filter on the primary (+ 12 volt) 
lead lrom the key to the gnit~on system Install 
at the englne 
Use res~slor type spark plugs and res~stor 
type plug wirmg Test or reploce resistor type 
plug wlrlng if over three years old 

Use a MAR TAC 2 f~lter at the englne on the 
lme to an electronc tachometer Also use a 
M A R ' P ~  ~n the power leads at Ihe tach 
especially 11 i t  s a digltal unlt 

Install two MAR ACE2 f~lters on the lour leads 
to the regulator 

install shan brush to provlde a good elec 
tr~cai connect~on between propeller shan 
ond enqlne qround 

kgular popplng sound at low englne speeds 
icreaslng to a rough soundlng roar at 
ugh RPM 

nterm~ltentfry~ng nolses 

knd lng  nolse when In gear 

I - 

Gosoline englne lgnitlon system 

Mechanical voltage regulator 

lnterm~ttent electrical grounding of shaff due 
to oil f~im In tronsmlss~on and bearings 

Telev~s~on set 

DC Motors on pumps, biowers, refrigerators. 
wlpers, bolt tanks. bilge pumps heads. ice- 
makers, etc 

Turn the. --thing off. 

Install MAR.ps (5 amps] or MAR-PIO (10 
or MAR-P25 (25 amps) In the power- 

lhnes to the offend~na motor Also use MAR-LC 

DClDC and DClAC power converters (as in 
some Radars) 

Use the MAR-PI0 or P25 In the powerlead: 
to the un~t Use the MAR-LC 

Depth Sounders, Sonar 

* MAR-KIT4 * MAR-DS 
A Tuned Ground Lead Installation Kit Low Pass Filters for Depth Sounders 

Interference at top speeds only 

Dealer inquiries welcome 

MARINE TECHNOLOGV,I~C 
2722Temple Ave., Long Beach, Ca. 90806 USA 

(21 3) 595-6521 
Cal l  Toll Free Outside Cal i f  ( 8 0 0 )  772-0796 

Same cures useful for Loran C englne and 
accessory n o m  problems The MAR P5 IS 
effect~ve in the powerllnes to the depti- 

Excessive background hash obscuring Ind 
callon and reduclng range 

Same sources as affect Loran C 

Propeller cov~tation transducer mount cavl 
tallon 

sounder 

Review propeller selection Review mount 
locatlon 
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Data a r e  avai lable wh ich  show t h a t  t h e  new stat ion conf igurat ion w i l l  p rov ide  
t h e  requ i red  signals. In 1983, signal  s t r e n g t h  and  signal-to-noise measure- 
ments were made in conjunct ion w i t h  STC flight tests in Cent ra l  Alaska. F i g u r e  
3 shows the  points  a t  wh ich  data were collected. A t  each o f  these points ,  t h e  
signals from t h e  th ree  stat ions wh ich  would p r o v i d e  t h e  new coverage, Po r t  
Clarence, Narrow Cape, and Tok,  showed signal-to-noise rat ios o f  b e t t e r  t han  
1:  1. T h i s  i s  more than  adequate f o r  good Lo ran  receiver  performance. T h i s  
p rov ides  a high degree o f  conf idence t h a t  t h e  proposed dua l - ra t i ng  o f  Po r t  
Clarence w i l l  p rov ide  t h e  expected performance. 

Ins ta l la t ion  and tes t i ng  o f  t h e  requ i red  equipments and cal ibrat ion o f  t h e  new 
stat ion should r e q u i r e  o n l y  a few months time. It is  estimated t h a t  t h e  tota l  
cost o f  t h e  pro jec t  should b e  less than  $100,000. 

F igu re  1. Alaska Loran Coverage 1984 
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Figure 2. Alaska Loran Coverage with Port Clarence Dual Rated 

:w,:: 
5 .  . .*. . 

Figure 3. Data Collection Points d.. .12: 1;; 
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DODIDOT POLICY 

FOR THE 
FUTURE RADIONAVIGATION SYSTEMS MIX 

PURPOSE: This statement sets for th  t h e  policy for  Federally funded 
radionavigation systems t o  be supported for the  remainder of this century and 
into the  early part of the  next. 

BACKGROUND: Section 507 of t h e  International Maritime Satellite 
Communications Act of 1978 (PL 95-564) requires the  development of a plan 
t o  determine the  most cost  effective method of reducing proliferation and 
overlap of Federally funded radionavigation systems. That plan, the Federal 
Radionavigation Plan (FRP), was developed through the joint ef for ts  of the  
Departments of Defense and Transportation. The FRP (current edition March 
1982) ci tes  key events in selecting radionavigation systems t o  be used in the  
future. One of these events is publication of a DOD/DOT policy s ta tement  
tha t  se ts  forth a preliminary selection of Federally funded radionavigation 
systems. This policy s ta tement  will provide t h e  basis for revising the  FRP. 
Subsequent reviews of the FRP will be undertaken, at  least biennially or  more 
frequently, if necessary. 

All common user systems currently operating o r  planned were considered in 
reaching this selection for the  future mix of Federally funded radionavigation 
systems. This policy s ta tement  addresses how and for what period each 
system should be a part of the  Federal radionavigation system mix. When a 
decision is made t o  terminate a navigation system, an appropriate transition 
period will  be provided. 

The Department of Transportation (DOT) is responsible for ensuring sa fe  and 
efficient transportation. Radionavigation systems play an  important role in 
carrying out  this responsibility. The two main eiements within DOT tha t  
operate radionavigation systems a r e  the  United S ta tes  Coast Guard and the  
Federal Aviation Administration (FAA). 

The Coast  Guard has t h e  statutory responsibility t o  define the  need for, and t o  
provide aids t o  navigation and facilities needed for sa fe  and efficient  
navigation. The FAA has the responsibility for development and 
implementation of r a d i , o ~ v i g a t i o n  systems t o  mee t  the needs for safe  and 
efficient navigation and control of a l l  civil and military aviation, except for  
those needs of military agencies which a r e  peculiar t o  air  warfare and 
primarily of military concern. The FAA also has t h e  responsibility t o  operate 
aids to air navigation required by international treaties. 

The Department of Defense (DOD) is responsible for developing, testing, 
evaluating, implementing, operating, and maintaining aids t o  navigation and 
user equipment required for National Defense and ensuring that  military 
vehicles operating in consonance with civil vehicles have the  navigational 
capabilities required t o  operate in a sa fe  and expeditious manner. 
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JESSE PIPKIN 

LORAN DESIGNS 

12207 Brookglen Drive 
Saratoga, California 95070 

768 Loran C receiver steers you in precisely 
the right direction for up to 99 waypoints. 

Displays four readouts of corn- any two waypoints and total t 
puterized navigation data. distance can be computed. 
Data selections include present , Manual or automatic position in TD's or lat/lon; cross correction. track error; heading; bearing to 
waypoint; distance and time to Automaticwa~point sequent 
go; elapsed time; speed; s ~ e e d  five notch filters. 
made good and five levels-of For free color brochure, write 
speed averaging. SEA-TEX, P.O. Box 6700, 
Bearing information between Clearwater, FL 33518. 
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TACAN: TACAN is  a short  range navigation sys tem used primarily by military 
aircraft .  DOD will phase out  land-based TACAN by 1997 assuming CPS, 
integrated with o ther  onboard a i r c ra f t  systems, proves acceptable  as a sole 
means radionavigation system for  military use in  controlled airspace. 
Shipboard TACAN systems will continue in operation a f t e r  t h a t  period. 

ILS/MLS/PDME: These a r e  precision approach systems for  aircraft .  MLS will 
replace ILS. 

TRANSIT: TRANSIT is a sa te l l i te  based radionavigation system operated by 
t h e  DOD. I t  will be replaced with CPS  by 1994. TRANSIT will not  be 
operated by o r  t ransferred t o  a civilian agency of t h e  U.S. Government. 

CPS: GPS is a DOD developed worldwide sa te l l i te  based radionavigation - 
sys tem t h a t  i s  scheduled t o  be operational with th ree  dimensional coverage in 
1988. The GPS Precise Positioning Service (PPS) will be restr icted,  due t o  
national securi ty considerations, primarily t o  t h e  military. The CPS Standard 
Positioning Service (SPS) will be made continuously available t o  all  users, 
worldwide, and will provide 100 m e t e r  2 drms navigation accuracy. 

AIR USE: GPS has t h e  potential t o  become a sole means air  navigation 
system for  t h e  United States. The  adequate  control  of a i r c ra f t  in national 
and international controlled airspace must  be assured if GPS is relied 
upon, and those agencies with sa fe ty  and operational responsibilities will 
de termine  when ,CPS, properly integrated with o ther  a i rc raf t  navigation 
systems, is acceptable. Approval of civil navigation receivers  t o  opera te  
with t h e  GPS system is initially expected  t o  be on a supplementary system 
basis. Resolution of coverage and integri ty issues is needed in order  t o  
ce r t i fy  CPS  as a sole means system. 

SURFACE USE: The CPS SPS, as currently proposed, provides be t t e r  
accuracy  than t h e  predictable accuracy  of LORAN-C. I t  does not,  
however, have t h e  capabil i ty of LORAN-C in t h e  repeatable mode, and i t  
cannot  provide as good accuracy  a s  LORAN-C in some locations. It  is 
possible t h a t  some enhanced form of CPS may provide accuracy  
equivalent t o  existing systems for  harbor and harbor approach areas,  and 
for  coas ta l  and land radionavigation. Several enhancement techniques a r e  
current ly being investigated. 

CIVIL USER CHARGES: There  should be no d i rec t  charges t o  civil users 
of GPS service. GPS costs should be underwritten through o ther  - 
mechanisms such as those provided for  by existing s ta tu teh) .  

PHASE OUT O F  EXISTING SYSTEMS: I t  i s  t h e  goal of t h e  DOD t o  phase ou t  
use of TACAN, VOR/DME, OMEGA, LORAN-C and TRANSIT in military 
a i rc raf t  and o ther  platforms. Civil user phase ou t  of LORAN-C and OMECA 
would be keyed to (a) resolution of CPS accuracy,  coverage, integrity, and 
financial issues; (b) GPS meeting civil air,  marine, and land needs currently 
m e t  by LORAN-C and OMECA; (c) CPS civil user equipment being available at 
prices t h a t  would be economicalfy acceptable t o  LORAN-C and OMECA users; 
(d) a transition period of 15 years; and (e) resolution of i n t e r ~ t i o n a l  
commitments  in t he  case of LORAN-C and OMEGA. 



WILD GOOSE ASSOCIATION RADIONAVIGATION JOURNAL 1985-1986 

WILL GPS REPLACE LORAN? 

B y  KIT  MURA-SMITH 

Vice-president, T rimble Navigation, Ltd. 

W i l l  GPS r e p l a c e  l o r a n ?  The answer cannot  s imply be  found i n  t h e  F e d e r a l  
Rad ionav iga t ion  P l a n  o r  anywhere e l s e .  NAVSTAR GPS (Global P o s i t i o n i n g  System) 
i s  a d v e r t i s e d  as a replacement  f o r  a l l  of t h e  sys tems now i n  use .  GPS p l a n s  
t o  p r o v i d e  24-hour cont inuous  and v e r y  a c c u r a t e  p o s i t i o n  and t i m e  i n f o r m a t i o n  
anywhere i n  t h e  world.  Using i n f o r m a t i o n  provided b y  GPS, t h e  l a t i t u d e  and 
l o n g i t u d e  of a  r e c e i v e r  can be c a l c u l a t e d  a s  w e l l  a s  i t s  d i s t a n c e  from t h e  
c e n t e r  of t h e  e a r t h .  I f  a t  t h i s  p o s i t i o n  t h e  d i s t a n c e  between t h e  s u r f a c e  
and t h e  c e n t e r  of t h e  e a r t h  i s  known, a l t i t u d e  c a n  be  c a l c u l a t e d .  It u s e s  a 
c o n s t e l  l a t i o n  o f  s a t e 1  l i t e s  o r b i t i n g  10,900 n a u t i c a l  m i l e s  above t h e  e a r t h ' s  
s u r f a c e .  Unl ike  communication s a t e l l i t e s  which a r e  i n  s t a t i o n a r y  o r b i t  around 
t h e  e q u a t o r ,  o r  T r a n s i t  s a t e l l i t e s  which c i r c l e  t h e  g lobe  about e v e r y  one 
hundred minu tes  i n  p o l a r  o r b i t ,  GPS s a t e l l i t e s  complete  a n  o r b i t  every  12 
h o u r s ,  i n  o r b i t a l  p l a n e s  i n c l i n e d  a t  55'. Cur ren t  p l a n s  c a l l  f o r  21  s a t e l l i t e s ,  
t h r e e  e q u a l l y  spaced  s a t e l l i t e s  i n  each  of s i x  d i f f e r e n t  o r b i t  p l a n e s ,  p l u s  
t h r e e  o r b i t i n g  s p a r e s .  Twelve s a t e l l i t e s  w i l l  p r o v i d e  two-dimensional,  n e a r l y  
con t inuous  24-hour coverage worldwide. E igh teen  s a t e l l i t e s  a r e  r e q u i r e d  f o r  
three-dimensional  con t inuous  24-hour coverage worldwide. The h igh  a l t i t u d e  
of GPS s a t e l l i t e s  p rov ides  f o r  l i n e  of s i g h t  s i g n a l  r e c e p t i o n  over  wide areas. 

Loran s t a n d s  f o r  Long RAnge Naviga t ion .  The system i s  made up of l o r a n  
t r a n s m i t t e r  s t a t i o n s  =ch are grouped i n t o  c h a i n s  and p r o v i d e  coverage  o v e r  
most of t h e  n o r t h e r n  hemisphere,  i n c l u d i n g  t h e  North P a c i f i c ,  North A t l a n t i c ,  
t h e  Medi te r ranean ,  Japan ,  Korea, Saud i  Arabia ,  and more r e c e n t l y  t h e  E n g l i s h  
Channel. A s i n g l e  c h a i n  i s  made up of a  master and two o r  more secondary  
s t a t i o n s .  The d i f f e r e n c e s  i n  t ime  of a r r i v a l  of s i g n a l s  from any t h r e e  o r  
more s t a t i o n s  a r e  used t o  compute p o s i t i o n .  The range  of t h e s e  n a v i g a t i o n  
s i g n a l s  i s  1000 t o  1500 m i l e s  from t h e  t r a n s m i t t e r s .  The accuracy  o f  t h e  
sys tem i s  about  200 mete r s ,  i n  g e n e r a l ,  i f  t h e  convers ion  t ime d i f f e r e n c e s  
t o  g e o d e t i c  p o s i t i o n  i s  done by c h a r t s  o r  an  u n c a l i b r a t e d  c o o r d i n a t e  con- 
v e r t e r .  Accuracy depends on  how w e l l  t h e  ground wave p r o p a g a t i o n  v e l o c i t y  
i s  known; a l s o  on t h e  s e v e r i t y  of a tmospher ic  n o i s e  and man-made i n t e r f e r e n c e ,  
and on t h e  q u a l i t y  of s i g n a l  p r o c e s s i n g .  P ropaga t ion  v e l o c i t y  v a r i e s  a s  a  
f u n c t i o n  of t h e  s u r f a c e  c o n d u c t i v i t y  o f  t h e  e a r t h ,  which i n  t u r n  i s  a f f e c t e d  
b y  s e a s o n a l  v a r i a t i o n s  i n  some a r e a s .  These e f f e c t s  a r e  commonly r e f e r r e d  t o  
as ASF ( A d d i t i o n a l  Secondary phase  F a c t o r s ) .  - - - 

From a p u r e  technology p o i n t  of view, t h e  answer is y e s  t o  t h e  q u e s t i o n  
"Could GPS r e p l a c e  loran?" .  GPS p r e s e n t s  a  b e t t e r  t e c h n i c a l  s o l u t i o n  because  
i t  i s  more a c c u r a t e  wi thout  u s e r  c a l i b r a t i o n ,  i t ' s  worldwide, i t  p r o v i d e s  
th ree -d imens iona l  p o s i t i o n ,  a c c u r a t e  t i m e ,  and its s i g n a l  p r o p a g a t i o n  problems 
a r e  minimal. GPS s i g n a l s  a r e  a f f e c t e d  a s  they p a s s  through t h e  i o n o s p h e r e ,  b u t  
t h e  amount of d e l a y  caused by  t h e  i o n o s p h e r e  (measured i n  10s  of m e t e r s )  c a n  
b e  p r e d i c t e d  and compensation made f o r  i t .  From t h e  m i l i t a r y  p e r s p e c t i v e ,  t h e  
encryp ted  code n o t  o n l y  d e n i e s  a c c e s s  t o  u n f r i e n d l y  u s e r s ,  b u t  p r o v i d e s  pro- 
t e c t  i o n  a g a i n s t  jamming . 
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S i n c e  GPS i s  p r e d i c t e d  t o  do e v e r y t h i n g  l o r a n  can do,  t h e  minimum c o s t  
s o l u t i o n  t o  t h e  U.S. t axpayer  i s  t o  phase  l o r a n  o u t  a s  soon a s  GPS i s  opera- 
t i o n a l .  Make s e n s e ?  That  c e r t a i n l y  was t h e  c o n c l u s i o n  of t h e  Uni ted S t a t e s  
General  Accounting O f f i c e  i n  t h e i r  1978 pub l i shed  r e p o r t  e n t i t l e d  "Navigation 
P lann ing  - Need f o r  a  New D i r e c t i o n , "  i n  which t h e y  proposed what i s  now t h e  
F e d e r a l  Rad ionav iga t ion  P l a n  (FRP). The ~ l a n ' s  o b j e c t i v e  i s  t o  p r e c l u d e  
p r o l i f e r a t i o n  and o v e r l a p  of r a d i o n a v i g a t i o n  systems and t h e r e b y  government 
waste .  There i s  complete  o v e r l a p  of GPS on l o r a n .  

Somewhere beyond t h e  b a s i c  t e c h n o l o g i c a l  and economic c o n s i d e r a t i o n s  - 

lies a  b e t t e r  answer.  And t h i s  answer cannot  r e a l i s t i c a l l y  be  determined 
wi thou t  i n c l u d i n g  some v e r y  p r a c t i c a l  and emot ional ly-based f a c t o r s  t h a t  
t h e  1984 F e d e r a l  Rad ionav iga t ion  P l a n  does  n o t  f u l l y  a d d r e s s .  

One such i s s u e  i s  t h a t  of i n t e r n a t i o n a l  accep tance  of GPS a s  a  r e p l a c e -  
ment of l o r a n .  The l e v e l  of t r u s t  t h a t  a f o r e i g n  f i sherman  o r  s h i p  owner, 
l e t  a l o n e  U.S. v e s s e l  owners, would put  i n  a s i n g l e  sys tem c o n t r o l l e d  by 
t h e  U.S. Department of Defense t o  do c o a s t a l  n a v i g a t i o n  i s  n o t  v e r y  h i g h .  
Most of o u r  sys tems were developed f o r  m i l i t a r y  u s e  ( d e f e n s e  e l e c t r o n i c s  i s  
always a t  t h e  l e a d i n g  edge of t echnology) .  Loran-C was i n i t i a l l y  developed,  
i n s t a l l e d ,  and o p e r a t e d  i n  s u p p o r t  of t h e  U.S. Navy's P o l a r i s  program, and 
h a s  enjoyed wide c i v i l i a n  use  i n  t h e  U.S. and i n t e r n a t i o n a l l y .  Today, l o r a n  
systems c o n t i n u e  t o  grow o u t s i d e  of t h e  U.S. The same i s  t r u e  f o r  t h e  T r a n s i t  
system. T r a n s i t  i s  a  system c o n t r o l l e d  by t h e  U.S. Navy and h a s  gained i n t e r -  
n a t i o n a l  a c c e p t a n c e  a s  a  s t a n d a r d .  Why, then ,  shou ld  GPS n o t  g a i n  t h e  same 
l e v e l  of i n t e r n a t i o n a l  accep tance?  It probably  w i l l  when c o s t s  become compe- 
t i t i v e  w i t h  o t h e r  a v a i l a b l e  equipment, b u t  where t h e  m i l i t a r y  c o n t r o l  f a c t o r  
w i l l  p l a y  a  r o l e  i s  i n  p reven t ing  i t  from e v e r  t o t a l l y  r e p l a c i n g  l o r a n .  
Loran-C h a s  had such a profound i n f l u e n c e  on c i v i l i a n  n a v i g a t i o n .  No o t h e r  
sys tem,  Decca, T r a n s i t  o r  Omega, h a s  brought  about  t h e  enormous changes t o  t h e  
n a v i g a t i o n  f u n c t i o n  t h a t  l o r a n  h a s .  Government d e n i a l  of c i v i l i a n  a c c e s s  t o  
GPS f o r  any r e a s o n  l e a v e s  a  v e r y  l a r g e  gap i n  n a v i g a t i o n  c a p a b i l i t y ,  i f  t h e r e  
i s  no l o r a n  backup. The c o n t r i b u t i o n  t h a t  l o r a n  c l a s s  n a v i g a t i o n  c a p a b i l i t i e s  
can make t o  t h e  economics and s a f e t y  of marine  b u s i n e s s e s ,  p l e a s u r e  c r a f t  and 
r e l a t e d  s e r v i c e s  i s  s o  widely  recognized  t h a t  Loran-C s t a t i o n s  a r e  s t i l l  b e i n g  
proposed and i n s t a l l e d  i n  o t h e r  c o u n t r i e s  by o t h e r  governments,  i n  s p i t e  of GPS 
on t h e  hor izon .  The P e o p l e ' s  Republ ic  of China h a s  a  sys tem underway scheduled 
f o r  complet ion i n  1988. Norway, Denmark and Germany may soon b u i l d  s t a t i o n s ,  
and in formal  i n q u i r i e s  from s e v e r a l  South  American n a t i o n s  have been made t o  
t h e  United S t a t e s .  

Another impor tan t  f a c t o r  i s  t h a t  Loran-C's r e v o l u t i o n a r y  c o n t r i b u t i o n  t o  
. n a v i g a t i o n a l  t echnology  and i t s  consequent  impact on s a f e t y ,  p r o d u c t i v i t y ,  and 
a v a i l a b i l i t y  w i l l  n o t  be  r e p e a t e d  by GPS. The f e a t u r e s  of GPS t h a t  make i t  
unique a r e  i ts  a c c u r a t e ,  con t inuous ,  world-wide, th ree -d imens iona l  p o s i t i o n i n g  
s e r v i c e  and a c c u r a t e  t ime d i s s e m i n a t i o n .  From a  u s e r ' s  s t a n d p o i n t ,  t h i s  does  
n o t  n e c e s s a r i l y  e q u a t e  t o  s u p e r i o r i t y  over  every  o t h e r  n a v i g a t i o n a l  s e r v i c e .  
The s e r v i c e s  of b o t h  T r a n s i t  and GPS o v e r l a p  l o r a n  and can  be  used t o  t u r n  t h e  
e x c e l l e n t  p r e c i s i o n  of l o r a n  i n t o  accuracy.  Redundancy h a s  been t h e  founda t ion  
of n a v i g a t i o n a l  s e c u r i t y  f o r  g e n e r a t i o n s  and shou ld  n o t  be r u l e d  o u t  o f  t o d a y ' s  
sys tems f o r  economic r e a s o n s .  

The t r a g e d y  of Cha l lenger  h a s  caused many of  u s  t o  r e t h i n k  t h e  v i a b i l i t y  
of be ing  dependent  on a  s i n g l e  sys tem - whether i t ' s  a  new technology t h a t  does 
e v e r y t h i n g  o r  t h e  o n l y  t r a i n  o u t  of town. The l i f e  of promising i n n o v a t i o n s  
depending on a  s i n g l e  s o u r c e  i s  v e r y  r i s k y .  D e p r i v a t i o n  of t h a t  s o u r c e  
c r e a t e s  a s  much economic and i n t e l l e c t u a l  r e s o u r c e  waste a s  t h e  a l t e r n a t i v e .  
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Loran-C, b e i n g  a  t e r r e s t r i a l  sys tem,  can be b u i l t  and c o n t r o l l e d  by any  
n a t i o n  w i t h  t h e  r e s o u r c e s  t o  do s o ,  and t h e r e b y  p r o v i d e  p r e c i s e  n a v i g a t i o n  
c a p a b i l i t y  t o  t h e i r  v e s s e l s  where i t  i s  most n e c e s s a r y  t o  have p r e c i s i o n  -- 
a l o n g  t h e  c o a s t  and w i t h i n  t h e  t e r r i t o r i a l  l i m i t s  t h a t  need t o  be moni tored.  
Few m a r i n e r s  anywhere w i l l  e v e r  a c c e p t  a n a v i g a t i o n  system t h a t  p rov ides  less 
c a p a b i l i t y  t h a n  l o r a n .  

Today l o r a n  and GPS c a n  b e  i n t e g r a t e d  t o  e s t a b l i s h  t h e  k ind  of s y m b i o t i c  
r e l a t i o n s h i p  t h a t  c r e a t e s  a sys tem b e t t e r  t h a n  e i t h e r  one can  as a  s i n g l e  
component. There  a r e  o t h e r  p o s s i b l e  combinat ions  of n a v i g a t i o n  t e c h n o l o g i e s ;  
INS, Omega, T r a n s i t ,  o r  Decca and GPS, b u t  l o r a n  and GPS c r e a t e  t h e  most 
c o s t - e f f e c t i v e  and complementary sys tem.  Loran i s  t h e  o n l y  24-hour con t inu-  
ous and v e r y  a c c u r a t e  system t h a t  h a s  any f u t u r e  v i a b i l i t y  and t h a t  can TODAY 
make GPS more u s a b l e .  By combining l o r a n  and GPS l i n e s  of p o s i t i o n ,  GPS c a n  
be used w i t h  fewer  s a t e l l i t e s  and l o r a n  s e r v i c e  i s  enhanced as w e l l .  By t h e  
time GPS c a n  p r o v i d e  24-hour con t inuous  coverage worldwide (1990) ,  l o r a n  may 
a l s o  v e r y  w e l l  c o v e r  a s  much of  t h e  world as i s  economica l ly  n e c e s s a r y .  

As o u r  GPS technology matures ,  h i s t o r y  te l ls  us  t h a t  low c o s t  and h igh  
r e l i a b i l i t y  advantages  w i l l  fo l low.  W i l l  i t  make s e n s e  t o  r e p l a c e  l o r a n  w i t h  
GPS a t  t h a t  p o i n t ?  Does low c o s t  and h igh  r e l i a b i l i t y  i n s u r e  a g a i n s t  t h e  
r i s k s  of t o t a l  sys tem f a i l u r e ?  Our f i sherman ,  even i n  t o d a y ' s  economical ly  
depressed  t i m e s ,  goes  ou t  w i t h  enough n a v i g a t i o n  e l e c t r o n i c s  onboard t o  e q u i p  
t h r e e  v e s s e l s .  T h i s  i n s u r e s  a g a i n s t  downtime due t o  equipment f a i l u r e ,  sys tem 
g l i t c h e s ,  e t  a l .  It c o s t s  him s o  much more t o  n o t  b e  a b l e  t o  f i s h  today  o r  
no t  be a b l e  t o  g e t  t o  h i s  d e s t i n a t i o n  on  t ime.  Does h e  know something we d o n ' t ?  

Tomorrow, l o r a n  and GPS w i l l  s t i l l  make s e n s e  i n  a wor ld  i n  which symbios i s  
o r  redundancy i s  s u r v i v a l .  Both w i l l  e x i s t  i n  s y n e r g i s t i c  harmony. 
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Getting Read for Expansion j 

by Edward L. McGann* 

I n  the early 19509s, Loran-C was de- 
ployed in strategic areas of the globe 
to meet U.S. military .requirements. 
By 1974, however, Loran was selected 

U.S. Coast Guard as the official 
-to-navigation for waters of the 
ted States. What began for a few 
dred maritime users (plus a few 
dred Russian and Eastern block 

vessels in U.S. coastal fisheries areas) 
has grown to over 300,000 in the Un- 
tied States and over 100,000 in the 
rest of the world. This makes Loran-C 
the most widely used navaid, except- 
ing omnidirectional beacons, in  the 

About a decade ago, impetus for 
Loran-C in aviation began building. 
The early users "unofficially" flew 
with receivers temporarily removed 
from their boats and placed on a seat 
in the airplane. This led a few coura- 
geous manufacturers to market the 
first simple aviation receivers. 

Meanwhile, the FAA. State of Ver- 
mont and NASA were funding re- - 

ch into terminal area and non- 
ision approach procedures for 

route IFR over most of continental 
U.S. Their success in certifying a re- 
ceiver opened the door for other manu- 
facturers to follow. 

Lively competition quickly im- 
proved performance and features, and 
prices dropped. Over 30,000 aircraft 
in the U.S. are now equipped with 
Loran for VFR flight, some are certi- 
fied for IFR, but all have a capability 
never before available in aviation. 

By 1990, worldwide maritime 
Loran4 is expected tohave well over 
500,000 users, while predictions for 
Loran-equipped aircraft in the U.S. 
alone are for over 125,000 installa- 
tions. 

The expansion in aviation caught 
many people by surprise. As recently 
as 1982, Loran was not included in na- 
tional airspace planning documents. 
The Federal Radionavigation Plan, 
which documents U.S. radiona- 
vigation policies and plans, essential- 
ly dismissed Loran-C for aviation. To- 
day, this has all changed. Loran is 
firmly emplaced in airspace planning 
and the 1986 edition should reflect a 
significant role well beyond 2000. 

Under Administrator Donald D. 
Engen, FAA and interested parties 
such as NASAO, AOPA, USCG and 
equipment suppliers, with the support 
of the U.S. Congress, have responded 
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RAYNAV-550. Easy-to-read 
Loran-C at amazingly low cost. 
Extra-large readouts. 
Superb accuracy and 
proven reliability. 
.Touch-pad .Auto-ASF 
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bearing conversion 
*Count-down timer 
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warranty 
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(603) 668-1600 Telex: 943459 
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Computer Simulation 
Chain Calibrations 
Transient Solution 
EM Wave Propagation 
Field Measurements 
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Navigation Science 
Computer Software 
Time Dissemination 
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Algorithms available for Loran-CID chain 
analyses and predictions. 

COLORADO RESEARCH AND PREDICTION LABORATORY, INC. 
RADIO SCIENCE AT ITS BEST 

P.O. BOX 1056 BOULDER, COLORADO 80306 TELEPHONE : ( 303 )  530-7201 
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WHY SHOULDN'T LORAN BE TIMED AS GOOD A S  I T  COULD BE ? 

o r  more f o r  ?ess 

by Leo F. Fehlner 
15 November 1 9 R b  

THE PAST 

Qnce upon a t ime Americans were invo lved i n  a war i n  
Southeast A s i  a. Pf anners w i  t h  i magi n a t i  nn a t  the  Pentagon f aresaw 
the useSu3nesr; af l o ran  in support o f  the  w a r  e f f o r t  and 
sp~nsm-ed the  i n s t a l  l a t i o n  nf l n r a n  t r ansm i t t e r s  i n  Thai land and 
LJiet  Nan. 117 due  tat.^^^?, l a ran  user- 9qui.pment w a s  developed which 
made pnssi b l e  t h e  a i r c r a f t  de l  i v e r v  of  drnppable s ta res  w i t h  
accuracy on the grnund, even i.n zero v i s i b i l t y ,  t h a t  exce l l ed  
beyand t h e  expec ta t i  ans nf t he  deve:i opers. It a l s o  pe rm i t ted  
X~ran-a; d s d  p inpn i  n t  tau~hdcwns an runways. To acrampl i sh t h i s ,  
the  coord ina te  cnnverter used i n  the  r e c e i v r  was c a l i b r a t e d  i n  
s i t u p  t i r ing  a e r i a l  p i c t u r e s  04 qeodet ic fea tu res  co r re l a t ed  w i t h  
Inran.  This w a s  done a1 l over saitthern Lans and V ie t  Nam, Ground 
scores achieved i n  dropping s to res  w a s  r a t e d  outstandinq #or  many 
months w h e n  a1 l n+ a sudden something changed aver t h e  whole 
c a l i b r a t e d  area. Lsran perfix-mance was rr.;ined ! Why 7 

Wel I ,  i f  turned nut  t h a t  I crran wa-, i ~ l r  use i n  nor thern  L..aos 
by anathw- mrganizatian. Buest ionable pmsi t ion  f i x e s  t he re  had 
been a t t r i b u t e d  t o  t h e  rece iver ,  and a f  oran t.imi.ng problem was 
s u r s p e c t e d .  T h e  operatars cnntacted Coast Guard l nra.81 headquarters 
i n  Bangkok and requested a l o ran  t im ing  change i n  t h e i r  favor .  
Withaut caa rd ina t ion  with other  urers, a change w a s  made which 
r..lpset t h e  l o ran  p e r f  nrnrance i n  t h e  ca l  i h r a t e d  area. 

A few Coastguardsmen may s t i l l  be smart lng from the r a p i d  
sequence of  events t h a t  se t  the  t im lng  back t o  t h e  way i t  was. 
Loran per-Farmance zn aircraft re turned t o  outs tanding and 
operators ~n nor thern  Lans + ~ g u r e d  out how ta so lve  t h e i r  l o ran  
problem. T h i s  was an ~mfo r - t ima te  event, b ~ r t  t h ~ r e  was a b r l g h t  
side. It takrght many a f  us a lesson. Ta w i t ,  you can fool  Mother 
Nature everywhere some of the  time, and you can f 0 1  Mother 
Nature somewhere a l l  of  t h e  t i m e ,  but you can' t  fool  Mother 
Nature everywhere a l l  of the  time- 

THE PRESENT 

Here i t  i s  almost 20 years l a t e r  and t h e  lesson learned i n  
Southeast A s i a  has not  rubbed o f f  an the  Uni ted States, Canada, 
E u r ~ p e  o r  anywhere else. T a k e  f o r  e x a m p l e  t h e  Northeast U. S. 
C h a i n .  There is a f i e l d  manitnr s t a t i o n  i n  New Jersey, Maine, and 
Ohin, W e  a1 l know t h a t  year? y v a r i a t i o n s  i n  envirnnmental 
canditions i n  Msine, Ohio, and N e w  J e r s e y  are  w ide ly  d i f f e r e n t .  
And the chain se rv i ces  users from Labaradur t o  South Cara l ina  and 
from Indiana t o  Bermuda, The chain t r i e s  t o  cope w i t h  Mather 
Natirre ow=r a11 ~f t h i s  area on behal+ of t h e  users- How 7 



NORTHSTAR sets ,you 
free from mind-boggling 
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An attempt i s  made t o  keep the  numerical designation of  the 
l i n e s  of pos i t i on  a t  the monitors the same a t  a l l  times. Suppose 
tha t  the monitor i n  Maine detects a movement of the  l i n e s  of 
pos i t ion,  maybe due t o  a hard freeze, maybe due t o  atmospherics - 
who knows ? What opt ions does Maine have 7 The t iming of Seneca 
can't be changed because i t  i s  on Universal Coordinated Time 
{UTC) - cont ro l led  by the Naval Observatory. So Maine has t o  
adjust  Caribou and Nantucket. Now New Jersey sees Nantucket move. 
Xhat d i d  i t  ? New Jersey doesn't know. Could be seasonal changes 
on propagation paths t o  New Jersey, o r  seasonal changes on paths 
t o  other monitors, or i n s u f f i c i e n t  monitor immunity from 
atmospherics, man-made noise or cross r a t e  interference, or 
t ransmi t ter  malfunction, or . . . So New Jersey adjusts Nantucket 
and Carol ina Beach. Now Maine i s  messed up and so i s  Ohio. A user 
in North Carol ina says t o  himself "Gee, i t s  beau t i f u l  weather 
today. Wonder why loran i s  changing". 

Obviously, i t  i s  not possib le t o  keep the t iminq observed a t  
the  monitors constant a t  the  spec i f ied  values. The best t ha t  can 
be achieved i s  some average cornpromi se w i th in  spec i f ied 
tolerance. This does not provide w i  thin-tolerance serv ice fo r  a1 1 
users everywhere - only a l i m i t e d  warrenty t o  users near a 
monitor. Recently the  Southeast U. S. Chain was observed near the 
Mayport F lo r i da  monitor t o  be out of tolerance continuously f o r  
over a month - f o r  long periods by as much as 2 t o  3 times the 
spec i f ied tolerance. Pos i t ion e r ro rs  ranged from 100 t o  300 feet .  
This w a s  subsequently blamed un equipment f a i l u r e  a t  the Mayport 
martitar leaving cont ro l  so le l y  i n  the hands of the other two. 

Long term independent monitor ing o f  the Southeast U. S. 
Chain has disclosed other de f i c ienc ies  i n  timing, dubbed lo ran  
anomalies. On the  average of  about four  t imes a day, t iming 
g l i t c h e s  occur suddenly having amplitudes up t o  1.6 microseconds 
(1600 f ee t ) .  Recovery takes about a minute. And a t  other t imes 
the  t im inq  wanders o f f  i n  one d i r e c t i o n  f o r  no apparent reason in 
20 nanosecond steps as much as 60 t o  120 nanoseconds, stays 
constant f o r  a while, then steps back t o  where i t  was or  
overshoots. Clearly,  the present system of  t iming con t ro l  leaves 
something t o  be desired. 

THE FUTURE 

How could loran t iming be made be t te r  ? F i r s t  l i s t e n  t o  the 
lesson of  Southeast Asia. Don't t r y  t o  f o o l  Mother Nature 
e v e r y w h e r e  a l l  the t i m e .  Then make bold changes i n  the philosophy 
sf  operat ion of the loran system. Give users a rock-sol id t iming 
cont ro l  system t h a t  al lows them t o  develop, f o r  themselves, the 
best coordinate converter f o r  t h e i r  own area of  in te res t .  It 
would have a s o l i d  foundation i n  the temporal s t a b i l i t y  o f  the  
loran emissions. 

We could proceed as fol lnws. There are s a t e l l i t e s  f l y i n g  
overhead which d i s t r i b u t e  very precise t iming by means o f  which 
c locks on the ground can be synchronized t o  UTC, The master 
s ta t ions  of  chains now use microphase steppers t o  adjust  the 
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output of t h e i r  + r e q u e n c y  s t a n d a r d s  to  t h e  rate of g o i n g  of UTC. 
The Naval O b s e r v a t o r y  s u p p l i e s  t h e  s i z e s  of the a d j u s t m e n t s .  

L e t ' s  abandon t h e  m o n i t o r  5 t a t i o n ~ .  I n s t a l l  at e a c h  
t r a n s m i t t e r  s t a t i o n  a sate1 l i t e  t i m i n g  r e c e i v e r  and microphase  
s t e p p e r  t o  keep e a c h  t r a n s m i t t e r  c l o c k  i n  UTC. Then f r e e z e  a l l  
t r a n s m i t t e r  t i m i n g  p e r a r n e t e r s .  Now the l o r a n  e m i s s i o n s  a r e  s l a v e d  
t o  UTC and  g r e a t  t h i n g s  happen: 

C o o r d i n a t e  c o n v e r t e r s  c a n  b e  c a l i b r a t e d  t o  any  
a c c u r a c y  f o r  any s p e c i f i c  u s e  i n  a n y  s p e c i f i c  
area, and  for  a n y  s p e c i f i c  s e a s o n  o r  + o r  a l l  
s e a s o n s .  

T h e r e  would be n o  m o r e  l o r a n  a n o m a l i e s  and  no 
m o r e  t r a n s m i t t e r  wander.  

N o  more t i m i n g  d e v i a t i o n s  d u e  t o  a t m o s p h e r i c s  
or  cross rate i n t e r f e r e n c e .  

Chain  c o n t r o l  ler5 wou ldn ' t  b e  r e s p o n s i b l e  + o r  
Mother N a t u r e ' s  v a g r a n c i e s .  

Lega l  r e s p o n s i b i l i t y  c o u l d  b e  l i m i t e d  t o  the 
q u a l i t y  o f  t h e  t i m i n g .  

N e w  c h a i n s  w ~ u 1 d n " t  h a v e  t o  b e  " c a l i b r a t e d "  by  
the C o a s t  Guard. 

N o  mon i to r  s t a t i o n s  would h a v e  to  be s u p p o r t e d .  

The Naval O b s e r v a t o r y  would be re1 i e v e d  of ane 
of  its f u n c t i o n s .  

A i r p o r t  a p p r o a c h  p l a t e s  c o u l d  be upgraded  f rom 
n o n - p r e c i s i o n  t o  p r e c i s i o n .  

Harbor  c h a r t s  a n d  h a r b o r  a p p r o a c h  c h a r t s  could 
a1 s o  b o a s t  of  p r e c i s i o n .  

O p e r a t i o n s  and m a i n t e n a n c e  c o s t s  would b e  
r educed .  

T h e r e  would b e  b e t t e r  ( s u p e r )  loran s e r v i c e  a t  
less c o s t .  

And p e r h a p s  best of  a l l ,  w i t h  a r o c k - s o l i d  t i m i n g  
f o u n d a t i o n ,  w e  migh t  b e  a b l e  t o  + i n a l l  y  u n d e r s t a n d  t h e  i n + l u e n c e  
of Mother N a t u r e  on g round  wave p r o p a g a t i o n .  I s n ' t  t h e  
sub j u n c t  i ve  mood wander+ u l  ? 

CONCLUDING REMARKS 

Why s h o u l d n ' t  l o r a n  be t i m e d  as good as i t  c o u l d  b e  7 
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USEFUL LORAN INFORMATION 

8940 CHAIN INFORMATION 

T h e  fol lowing 8940 chain in format ion is p rov ided  
f o r  those who des i re  t o  use t h e  8940 chain 
whi le  Sy l t  i s  t ransmi t t i ng  as t h e  8940X second- 
a r y .  

(Datum Unknown) 
Stat ion Designat ion Posit ion 

Lessay 8940M 49-08-55.125N 
Ol-3O-17.582W 

Soustons 8940W 43-44-22.989N 
01-22-50.138W 

S y l t  8940X 54-48-29.900N 
08-17-36.300E 

Shetlands Moni tor  60-26-25.300N 
01-18-05.2OOW 

Opera t ing  I nformat ion:  

A l l  t iming data i s  obta ined from a computer 
p rogram (ASF n o t  considered)  and a re  theo- 
re t i ca l  i n  na tu re .  

Emission delay (Lessay - Soustons) : 
14008.2 microseconds 

Emission delay (Lessay - S y l t ) :  
33072.5 microseconds 

8940M-X con t ro l l i ng  s tandard  T D  at  Shet lands:  
31707.14 

8940M-W i s  con t ro l led  b y  t h e  F rench  to  hold 
t h e  emission delay 

8940M and X power:  Estimated t o  b e  275 KW. 

RELOCATING LORSTA YAP T O  GUAM 

B y  s p r i n g  1987, t h e  Coast Guard  should b e  
complet ing operat ional  tes ts  o f  a new Loran-C 
t r a n s m i t t i n g  fac i l i t y ,  LORSTA Barr igada,  on  
t h e  is land o f  Guam i n  t h e  West Pacific. T h i s  
s ta t ion  w i l l  operate in place o f  LORSTA Yap, 
severa l  h u n d r e d  miles t o  t h e  southwest,  as 
t h e  Zu lu  secondary i n  t h e  Nor thwest  Pacific 
Chain. 

LORAN-C 
F R E N C H - S Y L T  E X P E R I M E N T A L  CHAIN 

G R I  8940 

I 

- 
T h e  Four teen th  Coast Guard  D i s t r i c t  proposed t h e  
move as a cost -sav ing in i t i a t i ve .  T h e  faci l i t ies at  
Yap a r e  in need o f  renovation, i nc lud ing  replacement 
o f  t h e  1000-foot tower  and  improvement t o  t h e  bar racks ,  

D U A L  RATING LORSTA PORT CLARENCE 

b o t h  v e r y  cos t l y  pro jects .  Instead o f  d o i n g  th is ,  t h e  T h e  Federal Av iat ion Admin is t ra t ion p lans t o  f u n d  the  
Coast Guard  decided to  b u i l d  t h e  new stat ion o n  Guam. addition o f  LORSTA Port Clarence to the Gulf of 

T h e  advantages o f  mov ing  t h e  s tat ion t o  Guam are  num- 
erous. Yap  i s  an "isolated" stat ion, where t h e  24 mil- 
i t a r y  personnel  se rve  one year ,  unaccompanied tours .  
Relocation t o  Guam w i l l  allow longer ,  accompanied 
tours .  Addi t ional ly ,  t h e  s tat ion at Guam w i l l  b e  remote- 
l y  operated, r e d u c i n g  t h e  number o f  personnel  need- 
e d  t o  r u n  t h e  s ta t ion  to  s i x .  Renovat inq Yap, i n -  
stead o f  re locat ing it, would r e q u i r e  t h e  Z u l u  second- 
a r y  t o  b e  o f f -a i r  f o r  about  t h r e e  months whi le  t h e  
new tower was erected. Locat ing t h e  s tat ion at  Guam 
w i l l  s imp l i f y  s u p p l y ,  suppor t ,  and  communications 
o v e r  t h a t  o f  LORSTA Yap. 

LEGEND: 
TRANSMITTING 

0 CONTROL 
8 MONITOR 

M LESSAY 
W SOUSTONS 
X S Y L T  

Exact coordinates f o r  t h e  tower  at LORSTA Bar r igada  
a r e  no t  y e t  avai lable b u t  w i l l  b e  p r o v i d e d  as soon as 
possible. Hyperbo l i c  users w i l l  have  to  ob ta in  new 
c h a r t s  showing new l ines o f  posit ion. Owners o f  " la t -  
long" Loran receivers w i l l  have  to  have t h e i r  receivers 
modif ied and  should contact t h e i r  dealer o r  manufact- 
u r e r  f o r  advice. 

Alaska Chain. T h e  Coast Guard now p lans t o  ins ta l l  
t h e  necessary equipment at  Por t  Clarence t h i s  October. 
No operat ional  date i s  set but it should b e  in t h e  
S p r i n g  o r  summer o f  1987. 

MID-CONTINENT CHAl  N 

As o f  t h e  latest reading,  t h e  Mid-Continent chain i s  
s t i l l  o n  t r a c k  in t h e  '87 budge t .  T h e  Coast Guard  is 
in t h e  p l a n n i n g  stage w i t h  t h e  present  p lan  ca l l i ng  
for f o u r  new stat ions i n  t h e  gap  area. T h e  Canadians 
a re  showing considerable in te res t  in possible expansion 
o f  t h e i r  Loran chains i n  cooperat ion w i t h  t h e  U.S. 
expansion. 

LORSTA MARCUS ISLAND BACK I N  SERVICE 

T h e  1350-foot antenna at  Marcus Is land has been re-  
placed w i t h  a 700-foot antenna. I t  was expected tha t  
t h e  f i e ld  s t r e n g t h  f o r  Marcus Is land  would b e  reduced 
b y  3 d B .  
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NAD 27 POSITIONS O F  U.S.  LORAN STATIONS 

by LCDR Lee Gazley 

A c h a r t  datum i s ,  i n  g e n e r a l  t e rms ,  t h e  mathemat ical  model of t h e  e a r t h  
which i s  used t o  draw t h e  c h a r t  and t h e  LORAN-C l i n e s  of p o s i t i o n .  

Many datums e x i s t .  Most a r e  " l o c a l "  datums, i n  t h a t  t h e y  a p p l y  . to  a  
s . p e c i f i c  p a r t  o f  t h e  world.  An example i s  t h e  North American Datum of 1927 
( a b b r e v i a t e d  NAD-27) which a p p l i e s  t o  North America. S e v e r a l  datums a r e  g l o b a l ,  
i . e .  t h e y  a r e  des igned  t o  r e p r e s e n t  t h e  e n t i r e  e a r t h .  An example i s  t h e  World 
Geodet ic  System o f  1972 ( a b b r e v i a t e d  WGS-72). 

N a u t i c a l  c h a r t s  f o r  U.S. c o a s t a l  w a t e r s  c u r r e n t l y  use  NAD-27 a s  t h e i r  e a r t h  
r e f e r e n c e .  T h i s  can p r e s e n t  problems when t r a n s i t i n g  from t h e  a r e a s  covered by 
U.S. c h a r t s  i n t o  a r e a s  covered by a n o t h e r  c o u n t r y ' s  c h a r t s ,  s i n c e  t h e i r s  may 
assume a  d i f f e r e n t  datum. 

R e a l i s t i c a l l y ,  t h e  d i f f e r e n c e  between NAD-27 and WGS-72 i s  n o t  a p p a r e n t  on 
s m a l l  s c a l e  c h a r t s  ( t h e  d i f f e r e n c e  is  g e n e r a l l y  l e s s  t h a n  120 m e t e r s ) .  On l a r g e  
s c a l e  c h a r t s ,  such as those  o f  h a r b o r s ,  t h e  d i f f e r e n c e  is  v e r y  i m p o r t a n t .  For 
example, a  LORAN-C c o o r d i n a t e  c o n v e r t e r  may assume WGS-72 f o r  i t s  r e f e r e n c e .  
L a t i t u d e l l o n g i t u d e  p o s i t i o n s  from t h e  c o n v e r t e r  p l o t t e d  on a  n a u t i c a l  c h a r t  may 
r e s u l t  i n  a p o s i t i o n  e r r o r  o f  30 t o  120 m e t e r s  due t o  t h e  d i f f e r e n c e  i n  datums. 
This  i s  i n  a d d i t i o n  t o  o t h e r  e r r o r s  t h a t  can occur  from u s i n g  i n a p p r o p r i a t e  
v a l u e s  f o r  t h e  LORAN-C phase c o r r e c t i o n s  such a s  ASF, and from s e a s o n a l  and 
d i u r n a l  v a r i a t i o n s  i n  t h e  LORAN-C s i g n a l s .  

The same datum problem e x i s t s  wi th  r e s p e c t  t o  t h e  Global  P o s i t i o n i n g  System 
(GPS) which u s e s  WGS-72 (soon t o  b e  WGS-84) f o r  i t s  e a r t h  r e f e r e n c e .  A  GPS 
p o s i t i o n  p l o t t e d  on a  n a u t i c a l  c h a r t  may r e s u l t  i n  a  p o s i t i o n  e r r o r  of 30 t o  120 
m e t e r s ,  i n  a d d i t i o n  t o  t h e  i n h e r e n t  "best"  accuracy  of t h e  GPS system i t s e l f ,  
which f o r  t h e  Standard P o s i t i o n i n g  S e r v i c e  ( i . e .  CIA code) w i l l  i n i t i a l l y  b e  100 
m e t e r s .  

The OMEGA System a l s o  u s e s  WGS-72 f o r  i t s  datum, and s o  t h e  same problem 
e x i s t s ,  b u t  i s  much l e s s  apparen t  due t o  t h e  i n h e r e n t  accuracy o f  t h e  OMEGA 
Sys tem (2-4 m i l e s ) .  

Char t  makers have recognized t h i s  problem and a r e  planning t o  change t h e  
datum r e f e r e n c e  of n a u t i c a l  c h a r t s  from NAD-27 t o  WGS-72 ( o r  WGS-84 when i t  i s  
a d o p t e d ) .  This  w i l l  make n a u t i c a l  c h a r t s  more u s e f u l ,  i n  t h a t  most 
r a d i o n a v i g a t i o n  system p o s i t i o n s  cou ld  t h e n  b e  p l o t t e d  d i r e c t l y  on t h e  same 
c h a r t  and d i r e c t l y  compared. 

However, u n t i l  a l l  t h e  c h a r t s  a r e  a v a i l a b l e  i n  a u n i v e r s a l l y  a c c e p t a b l e  
i n t e r n a t i o n a l  datum, t h e  mar iner  must be a b l e  t o  recognize  t h e  d i f f e r e n c e s  among 
datums. He should know t h e  r e l a t i o n s h i p  between t h e  c h a r t  datum and t h e  
r e f e r e n c e  c o o r d i n a t e  sys tem of  h i s  r a d i o n a v i g a t i o n a l  a id  and be a b l e  t o  p l o t  h i s  
p o s i t  i o n  f i x e s  on t h e  c h a r t .  
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In Bulletin No. 12 (March 1983) we published the WGS-72 coordinates and 
emission delays for the LORAN-C stations. These were intended for use in 
coordinate converters from LORAN-C time differences to ~atitude/Longitude 
positions and vice versa. However, coordinate conversions will be more 
applicable to nautical charts if they are done using the same reference datum, 
i.e. NAD-27. 

The list on the following page shows the NAD-27 positions and emission 
delays for the CONUS LORAN-C stations. 

References : 

1. M. Kumar and R. Keener, Application of WGS 
Transformations to Various Chart Datums for Plotting Satellite - 
Derived Positions, Defense Mapping Agency, Washington, DC, April 
1984. 

2. T. Seppelin, The Department of Defense World Geodetic 
System 1972, Defense Mapping Agency, Washington, DC, 1974. 

NOTE: 

We have s i n c e  learned  t h a t  NOAA i s  s h i f t i n g  t o  t he  NAD-83 datum, not  WGS-72 o r  
WGS-84. According t o  NOAA, however, t he  d i f f e r e n c e  between WGS-84 and NAD-83 
i s  on ly  about 5 meters  and w i l l  no t  be observable on c h a r t s .  

We were asked t o  add the  d a t a  f o r  the  Cen t r a l  P a c i f i c  LORAN-C Chain, on 
t h e  o ld  ~ a w a i i a n  datum, Clarke 1866 spheroid.  The d a t a  a r e  l i s t e d  below: 

CENTRAL PACIFIC (4990) 

EMISSION CODING RADIATED Old Hawaiian datum, 
STATION NAME DELAY DELAY POWER(KW) Clarke 1866 Coordinates  

Master Johnston Is. 325 16'44'53.797"~ 169°30'40.501"~ 
Xray Upolu Po in t  15972.22 11000 32 5 2 0 ~ 1 5 ' 0 0 . 3 1 8 " ~  155°53'19.188"~ 
Yankee Kure Is. 34253.15 29000 325 28O23'52.816"N 178'17 '40.201"W 
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EMISSION CODING RADIATED NAD- 2 7 
STATION NAME DELAY DELAY PoWER(KW) COORDINATES 

Master Fox Harbour 
LABRADOR SEA CHAIN (7930) 

800 52"22'35.111"N 55°42'31.353uw . - .. 

Whiskey Cape Race 13167.29 11000 1500 46'46'32.396lfN 53 '10 '31 .03g1'w 
Xray Angissoq 29565.47 26000 7 60 59"59'18.16O"N 45"10132.650"w 

Master Caribou 
CANADIAN EAST COAST CHAIN (5930) 

350 46 '48 '27  .1301'N 6 7 ' 5 5 ' 3 9 . 1 5 8 " ~  
Xray Nantucket 13131.88 11000 325 4 l 0 1 5 ' 1 1  .728"N 6 9 ' 5 8 ' 4 0 . 4 4 9 " ~  
Yankee Cape Race 28755.03 25000 1500 46"46'32.396"N 53'10'31 . 0 3 9 " ~  
Zulu Fox Harbor 41594.59 38000 800 52'22'35.11I"N 5 5 ' 4 2 ' 3 1 . 3 5 3 " ~  

Master Seneca 
NORTHEAST U.S. CHAIN (9960) 

8 00 42'42'50.465"N 7 6 ' 4 9 ' 3 4 . 4 7 0 " ~  
Whiskey Car ibou 13797.20 11000 3 50 46 '48 '27 .13OS'N 6 7 " 5 5 ' 3 9 . 1 5 8 " ~  
Xray Nantucket 26969.93 25000 3 25 4lo15'11.728"N 6 9 ' 5 8 ' 4 0 . 4 4 9 " ~  
Yankee C a r o l i n a  Bch.42221.61 39000 550 34'03"45.596"N 7 7 ' 5 4 ' 4 7 . 1 4 3 " ~  
Zulu Dana 57162.04 54000 400 39'51'07.514"N 8 7 " 2 9 ' 1 1 . 5 4 3 " ~  

SOUTHEAST U.S. CHAIN (7980) 
Mas t e r  Malone 800 30°59'38.236"N 8 5 " 1 0 ' 0 9 . 0 7 4 " ~  
Whiskey G r a n g e v i l l e  12809.53 11000 800 30°43'32.493"N 90°49'42.728"W 
Xray Raymondville 27443.35 23000 400 26"31'53.976"N 9 7 ' 4 9 ' 5 8 . 5 8 3 " ~  
Yankee J u p i t e r  45201.88 43000 3 25 27'01157.294"N 8Oo06'53.757"W 
Zulu Caro l inaBch .61542 .71  59000 5 50 34'03"45.596"N 7 7 " 5 4 ' 4 7 . 1 4 3 " ~  

Master  Dana 
GREAT LAKES CHAIN (8970) 

400 39"51 ' 0 7 . 5 1 4 " ~  87"29'11.543"W 
Whiskey Malone 14355.06 11000 800 30'59'38. 2 3 6 " ~  85"10'09.074"W 
Xray Seneca 31162 .04 28000 800 4 2 " 4 2 ' 5 0 . 4 6 5 " ~  76'49'34.47Ot'W 
Yankee Baudet t e 47753.72 44000 500 4 8 " 3 6 ' 5 0 . 0 0 7 " ~  94"33'16.988"W 

WEST COAST U.S. CHAIN (9940) 
Master F a l l o n  400 3 9 " 3 3 ' 0 7 . 0 4 6 " ~  118"49'52.2411'W 
Whiskey George 13796.89 11000 1600 47O03'48.594"~ 1 1 9 " 4 4 ' 3 4 . 7 9 3 " ~  
Xray Middletown 28094.50 27000 400 3 8 " 4 6 ' 5 7 . 4 7 2 " ~  122"29'40.050"W 
Yankee S e a r c h l i g h t  41967.28 40000 540 3 5 " 1 9 ' 1 8 . 3 4 2 " ~  114"48'13.946"W 

WEST COAST CANADA CHAIN (5990) 
Master Will iams Lake 400 5 1 ' 5 7 ' 5 9 . 2 3 2 " ~  122"21f56.644"W 

.' Xray Shoal Cove 13343.63 11000 540 5 5 ' 2 6 ' 2 1 . 9 5 7 " ~  13lo15'12.829"W 
Yankee George 28927.33 27000 1600 47"03 '48.59411~ 119"44'34.793"W 
Zulu P o r t  Hardy 42266.60 41000 400 5 0 ° 3 6 ' 3 0 . 5 1 1 " ~  127'21'22.908"W 

GULF OF ALASKA CHAIN (7960) 
Master Tok 540 6 3 ' 1 9 ' 4 4 . 1 8 3 " ~  142'48'23.338"W 
Xray Narrow Cape 13804.44 11000 400 5 7 ' 2 6 ' 2 2 . 7 0 2 " ~  152'22'03.359"W 
Yankee Shoal Cove 29651 .19 26000 540 5 5 ' 2 6 ' 2 1 . 9 5 7 " ~  131°15'12.829"W 

NORTH PACIFIC CHAIN (9990) 
Master  S t .  Paul  325 57O09 '15 .934"~  170°14'58.344"W 
Xray At tu  14875.00 11000 325 5 2 " 4 9 ' 5 0 . 0 5 1 " ~  173"11'00.421"E 
Yankee P t .  Clarence 32068.95 29000 1000 6 5 ' 1 4 ' 4 3 . 1 6 7 " ~  166'53'02.174"W 
Zulu Narrow Cape 46590.46 43000 400 5 7 " 2 6 ' 2 2 . 7 0 2 " ~  152O22'03.359"W 



ChartsThe Course of Progress 
In Loran4 Technology. \ 

For more than 15 years the people at Advanced Naviga- 
tion have been setting new standards in Loran-C naviga- 

I .  tion, monitoring and simulation. 
, %  = =  

Navigation The Model 7000 Airborne Loran-C Navigator 
$pZ:.s $ .:' -. is currently being tested to non-precision approach criteria. 

.The system is TSO'd, and existing STCs approve use of the 
system for IFR flight (enroute and terminal areas) for national 
airspace. The wide area covered is obtained by a multi-rate 

approach. i 
Recent research in the U.S. mid-continent area and Europe has 

yielded new information on synchronous interference and propa- 
gation anomalies. Since the 7000 is software controlled, even 

our earliest receiver now enjoys the advantages of the latest 
research. 

I SimulationToday,ANI is making its most ambitious strides in simu- 
lation.The 2500 programmable and dynamic Loran-C Simulator sys- 

tem generates four rates-a master station and up to 
six secondaries on each rate. The ground wave and sky- 
wave amplitudes are controllable on each station. The 
System also includes: two CWI sources, a gausianlatmo- 
spheric noise generator, provision for a customer noise 
source, and ECD control over a * 4 microsecond range with 
10 nanosecond resolution. Testing to RTCA or RTCM MOPS 
is possible. 

How about flight simulation? The IBM personal computer con- 
troller allows disk file flight plans with real-time control, includ- 
ing a joystick control for groundspeed and heading. (Also, the 
Model 2042 Portable Simulator is still available and supported.) 

So if you're in search of systems on the frontier of Loran-C tech- 
nology, contact Advanced Navigation. ANI. The unchallenged 
leader in Loran-C technology today. Dedicated to creating ad- 
vanced innovative Loran-C technology for tomorrow. 

Fredrick, MD 21701 I \ 



Hanscomb Field, Nov 4,1985 

AN1 leads the way into a new era.. . 
Loran-C non- precision IFR approaches. 
On November 4, FAA Administrator, 
Admiral Donald D. Engen, made 
the first approved Loran-C non- 
precision IFR approach at Hanscomb 
Field in Bedford, Massachusetts. 

For the inaugural Loran-C 
approved approach, the aircraft was 
equipped with the model 7000 Air- 
borne Loran-C Navigator - designed 
and manufactured by ANI. Regard- 
ed as the most technically advanced 
system of its kind, the sofhmre con- 
trolled AN1 7000 is TSO'd and has 
numerous STC'd installations. The 
7000 had previously been approved 
for IFR flight in terminal areas and 
enroute in the national airspace. 

-$- Where vision drives technology. 

This historic program will qual- 
ify Loran-C a s  an approved landing 
aid and lead to a greatly increased 
number of airports available to pilots 
for IFR approaches.The FAA is sys- 
tematically testing airports and 
Loran-C equipment for approved 
approaches. 

In addition, the FAA Tech Center 
is using ANI's Dynamic Flight Simu- 
lator to assist in approving other 
Loran-C navigation equipment for 
IFR approaches. 

Step up to the system that is 
TSO'd and STC'd for terminal, en  - 
route and now, approach flight. 
With more than 15 years a t  the fore- 
front of Loran technology, Advanced 
Navigation takes you into a new era 
with a name you can trust. 

Advanced Navigation, Inc. 
61 Thomas Johnson Drive, Fredrick, MD 21701 
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Martin Carl Poppe, Jr. 

CAMBRIDGE ENGINEERING 
P.O. Box 66 CAMBRIDGE, VERMONT 05444 

Electronic Systems 
Consultation B Development 

Telephone 
(802) 644-5196 

The Fitt 
Micrologic's new ML-800 a 

GROUNDWAVE FIELD STRENGTH 

DISTANCE FROM TRANSMITTER I N  NAUTICAL MILES 

46 
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LORAN-A IS ALIVE AND WELL ..... 
AND LIVING IN CHINA 

LORAN-A STATIONS ON STATIONS LORAN A SITUEES 
CHINESE COAST SUR LA COTE CHINOISE 

The parameters of the following Les param8tres des stations Loran A 
Loran-A stations situated along the situees le long de la c8te de la Chine sont 
China coast are given below : indiqugs ci-dessous : 

Rate 
Cadence ) 

-- 

Station function 
(Fonction de la 
s t a t  i on )  

s 
(Esclave) 

Coordinates 
(~oordonne'es) 

M 
(Mactre) 

Codingdelay (w) 
(Retard code' (p) 

Shanggulin 

Zhuanghe 

s I Gou j i 

38°50'09.61"N 
117°30'17.31wE 

Chengshantou 

3g038'21 .05"N 
122057'49.811'E 

Sheyanghe 

37O23' 51 .37"N 
122°40'47.69"E 

33O.47'56.65"N 
120°24'40.77"E 

Tiandashan 
25°28'00.18"N 
119°42'16.05"E 

Shi tang 
28O15'42.46"N 
121°36'45.18"E 

Sanzao 

M 

S 

(Source: Chinese Notices to Mariners, No. 6, March 1986) 

Shibeishan 

S 

22O56'26.64"N 
116O29'31 .88"E I 1000 

Longgun 
19O02'55.44"N 

110°33'48.06"E 
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LORAN-C CHAIN-TRANSMITTING FACILITIES 
-- 

ASSIGNED RADIATED 
EMlSSlOM CODING POWER 

NO. CR I  LOCATION DELAY DELAY (KW) WGS-72 COORDINATES 

1 MEDITERRANEAN SEA CHA lN  

7990-M SELLIA MARINA 165 38'52'20. 587"N 16'43'06. 159"E 
7990-X LAMPEDUSA 12755.98 11000 325 35'31'20. 787"N 12'31'30. 245"E 
7990-Y KARGABARUN 32273.29 29000 165 40'58'20. 950"N 27'52'01. 520"E 
7990-2 ESTART I T  50999.74 47000 165 42'03'36.515"N 3'12'15. 512"E 

2 NORWEGIAN SEA CHAlN 

7970-M EJDE 325 62'17'59. 640"N 7'04'26.538"W 
7970-W SY L T  30065.62 26000 325 54O48'29. 872"N 8'17'36. 312"E 
7970-X B O  15048.10 11 000 165 68'38'06.150"N 14'27'47.000"E 
7970-Y SANDUR 48944.54 46000 1500 64'54'26. 580"N 23'55'21 .750"W 
7970-2 JAN MAYEN 63216.31 60000 165 70'54'52. 610"N 8'43'58.6901'W 

3 ICELANDIC CHAlN 

9980-M SANDUR 1500 64O54'26. 580"N 23'55'21.750".W 
9980-W ANG ISSOQ 15068.03 11000 760 59'59'17.270"N 45'1 0'27.4708'W 
9980-X EJDE 32944.54 30000 325 62'1 7'59.640nN 7'04'26.538"W 

4 LABRADOR SEA CHAlN 

7930-M FOX HARBOR 52'22'35.157"N 55'42'28. 416"W 
7930-W CAPE RACE 13167.30 11 000 1500 46°46'32.180"N 53'10'28. 160"W 
7930-X ANGISSOQ 29565.38 26000 760 59'59'1 7.270"N 45'1 Ot27.470"W 

5 CANADIAN EAST COAST CHAlN 

5930-M CARIBOU 350 46'48'27.199"N 67'55'37.713"W 
5930-X NANTUCKET 13131.88 11 000 275 41'15'1 1.930"N 69'58'39.090"W 
5930-Y CAPE RACE 28755.02 25000 1500 46'46'32.180"N 53'10'28. 160"W 
5930-2 FOX HARBOR 41 594.58 38000 800 52'22'35. 157"N 55'42'28. 416"W 

6 NORTHEAST U.S. CHAlN 

9960-M SENECA 
9960-W CARIBOU 
9960-X NANTUCKET 
9960-Y CAROLINA BEACH 
9960-2 DANA 

7 . SOUTHEAST U.S. CHAlN 

7980-M MALONE 
7980-W GRANGEVILLE 
7980-X RAYMON DVlLLE 
7980-Y JUPITER 
7980-2 CAROLINA BEACH 

8 GREAT LAKES CHAlN 

8970-M DANA 400 39'51'07. 54O"N 87'29'12.140"W 
8970-W MALONE 14355.11 11 000 800 30'59'38. 740"N 85'1 0'09.305"W 
8970-X SENECA 31162.06 28000 800 42'42'50.603"N 76'49'33.862"W 
8970-Y BAUDETTE 47753.74 44000 500 48'36'49.844"N 94°33'18.469"W 
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LORAN-C 

I ASSIGNED RADIATED 
EMISSION CODING POWER 

NO. GRI LOCATION DELAY DELAY (KW) WGS-72 COORDINATES 

WEST COAST U .S. CHAlN 

9940-M FALLON 
9940-W GEORGE 
9940-X MIDDLETOWN 
9940-Y SEARCHLIGHT 

WEST COAST CANADA CHAlN 

5990-M WILLIAMS LAKE 
5990-X SHOAL COVE 
5990-Y GEORGE 
5990-2 PORT HARDY 

GULF OF ALASKA CHAlN 

7960-M TOK 
7960-X NARROW CAPE 
7960-Y SHOAL COVE 

CENTRAL PACIFIC CHAlN 

4990-M JOHNSTON IS. 
4990-X UPOLU POINT 
4990-Y KURE IS. 

NORTH PACIFIC CHAlN 

9990-M ST. PAUL 
9990-X ATTU 
9990-Y PORT CLARENCE 
9990-2 NARROW CAPE 

NORTHWEST PACIFIC CHAIN 

9970-M IWO JlMA 
9970-W MARCUS 
9970-X HOKKAIDO 
9970-Y GESASH l 
9970-2 YAP 

COMMANDO LION CHAlN 

5970-M POHANG 
5970-W HOKKAIDO 
5970-X KWANG JU 
5970-2 GESASH I 

SUEZ CANAL CHAlN 

4990-M B lLBE lS  
4990-X SHALABl E L  RUDl 
4990-Y RAS E L  SUDR 
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SAUDI ARABIA LORAN-C SYSTEM 
NORTH CHAIN DATA SHEET - GRI 8990 

STATION 

AFlF 

SALWA 

AR RUQl 

ASH SHAYKH HUMAYD 

AL LlTH 

AL MUWASSAM 

JUBAIL 

YANBU 

AL QUNFUDHAH 

FUNCTION 

MASTER 

VICTOR 

WHISKY 

X-RAY 

YANKEE 

ZULU 

MONITOR 

MONITOR 

MONITOR 

COORDINATES 

23 48 36.82 N 
42 51 17.63 E 

24 50 01.50 N 
50 34 12.02 E 

29 01 04.61 N 
46 37 21.96 E 

28 09 15.87 N 
34 45 39.99 E 

20 13 58.31 N 
40 12 31.02 E 

16 25 55.89 N 
42 48 04.33 E 

27 19 36.40 .N 
49 28 30.67 E 

24 04 14.14 N 
38 02 35.90 E 

19 08 48.27 N 
41 03 40.69 E 

EMISSION DELAY 
CODING DELAY 

(USEC) POWER, KW 

800 

SOUTH CHAIN DATA SHEET - GRI 7170 

STATION 

AL KHAMASIN 

SALWA 

AFlF 

AL LlTH 

AL MUWASSAM 

JUBAIL 

YANBU 

AL QUNFUDHAH 

FUNCTION 

MASTER 

WHISKY 

X-RAY 

YANKEE 

ZULU 

MONITOR 

MONITOR 

MONITOR 

COORDINATES 

20 28 01.89 N 
44 34 52.34 E 

24 50 01.50 N 
50 34 12.02 E 

23 48 36.82 N 
42 51 17.63 E 

20 13 58.31 N 
40 12 31.02 E 

16 25 55.89 N 
42 48 04.33 E 

27 19 36.40 N 
42 28 30.67 E 

24 04 14.14 N 
38 02 35.90 E 

19 08 48.27 N 
41 03 40.69 E 

EMISSION DELAY 
CODING DELAY 

(USEC) POWER, KW 
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I 
ROBERT L. FRANK, P.E. 
ELECTRONICS CONSULTANT 

Expertise in Loran systems, applications, circuits, signal 
processing, interference elimination, propagation, testing, 
patents, literature. Over 35 years experience. 

30795 RIVER CROSSING 
BIRMINGHAM. MICH. 48010 

TELEPHONE 
(3 13) 645-9848 

PIONEERS OF LORAN-c RANGE/RANGE 
OPERATIONS FOR PRECIS ION 
P O S I T 1  ON1 NG REQUIREMENTS W I T H  
THE AUSTRON 5 0 0 0  LORAN-C SYSTEM 

ACCUFIX LORAN-C TRANSMITTERS FOR 
TEMPORARY OR PERMANENT COVERAGE 

O N I - 7 0 0 0  A1 RBORNE LORAN-C SYSTEM 
, , , , T H E  ONLY LORAN-C SYSTEM WITH 
COAST TO COAST COVERAGE USING 
E X I S T I N G  STATIONS 

F L I  TE TRAK A 1  R T R A F F I C  CONTROL AND 
F L I  GHT FOLLOW I NG TELEMETRY AND 
D I S P L A Y  SYSTEMS 

P 0 Box 23504 New Orleans, Louis~ana 70183 
Phone 5041733-6790 Cable "OFFNAV" Telex 058-381 

OFFSHORE NAVIGATION, INC offices in  New Orleans  ousto on. S n g a p o r e  Geneva. Perth, 
Calgary St Johns, Tamptco, Cudad del Carmen, Rio de Janeiro 
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5 4, $21 2l PUBLIC NOTIC 
-*a 

US. 
Y 

FEDERAL COMMUNICATIONS COMMISSION 
19 19 M STREET N.W. 
WASHINGTON, D.C. 20554 

News media hfcwmatbn 202/632-5050. Recorded listing of releases and texts 202/632-0002. 

October 22, 1986 

S t a t a r  o f  P o w e r  L i n e  C a r r i e r  ( P L C )  

C o r r e r c i a l  T e l e p h o n e  S y r t e r 8  

Won-government PLC systems ope ra t e  on a non-licensed b a s i s  a s  r e s t r i c t e d  
r a d i a t i o n  devices  under P a r t  15 of t he  Commission's Rules. Government PLC 
systems ope ra t e  under Chapter 7 of t he  National Telecommunications and 
Information Administrat ion (NTIA) Manual of Regulations and Procedures f o r  
Federal Radio Frequency Management. As a consequence, a l l  PLC systems may only 
ope ra t e  on a suf ferance  o r  non-interference b a s i s  t o  authorized r ad io  s e r v i c e s  
and r ece ive  no p ro t ec t ion  from in t e r f e rence  which may be caused by au thor ized  
rad io  serv ices .  Hence, d i s r u p t i v e  in t e r f e rence  must not only be contemplated, 
i t  must a l s o  be expected. 

I n  the  event  t h a t  u se r s  subscr ib ing  t o  PLC telephone and da t a  s e rv i ces  
experience d i s r u p t i v e  in t e r f e rence  caused by o t h e r  i nc iden ta l  o r  r e s t r i c t e d  
r a d i a t i o n  devices ,  i n d u s t r i a l ,  s c i e n t i f i c ,  o r  medical equipment, o r  from any 
authorized r ad io  use r s  t h i s  i n t e r f e rence  must be accepted. I n  add i t i on ,  
n e i t h e r  t h e  Commission nor NTIA i s  required t o  take any a c t i o n  t o  reduce, 
r e so lve ,  o r  e l imina te  any d i s r u p t i v e  in t e r f e rence  s i t u a t i o n  experienced by 
subsc r ibe r s  t o  PLC systems. On t h e  o the r  hand, should the  use of PLC equipment 
cause d i s r u p t i v e  in t e r f e rence  t o  any license'd o r  authorized r a d i o  se rv i ces ,  
p a r t i c u l a r l y  radionavigat ion systems, the  power u t i l i t y  company i s  compelled by 
law t o  d iscont inue  o r  ad jus t  i t s  ope ra t ion  a s  may be required t o  remedy t h e  
problem. 

PLC systems a r e  now used t o  provide both voice  and da t a  commercial 
telephone se rv i ce  t o  some subscr ibers  r e s id ing  i n  l oca t ions  where publ ic  
telephone se rv i ce  i s  not ava i l ab l e .  Therefore,  t he  Commission wishes t o  a l e r t  
these  subsc r ibe r s ,  the  indus t ry ,  and the  publ ic ,  t h a t  PLC systems cont inue t o  
ope ra t e  wi th  a non-allocated and non-licensed s t a t u s .  Consequently, by t h i e  
Notice,  these  use r s  a r e  being given the  opportuni ty t o  a n t i c i p a t e ,  a s s e s s ,  
eva lua te ,  o r  make adjustments f o r ,  any r i s k s  o r  inconvenience which may be 
involved i f  t h e i r  telephone o r  da t a  communications a r e  jeopardized. 

For f u r t h e r  information, contac t  t h e  Technical Standards Branch a t  
(202) 653-6288, 7313, 7314 o r  7316. 

- FCC - 
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LORAN-C INTERFERENCE LIST 

EASTERN REGION 

Frequency 

Transmi t te r  
Location 

(Source o f  
Interference) 

70 - 116 kHz  

Newfoundland 

Nova Scotia 

Quebec 

Nova Scotia 
-- 

-- 

Newfoundland 

Ontar io  

Nova Scotia 

Nova Scotia 

Annapol is 

Ontar io  

Hal i fax 

Ottawa 

Nova Scotia 

Quebec 

Hal i fax 
-- 

Author ized 
Power 

( k w )  

-- 

Quebec 

Nor fo lk  

Manitoba 

New York  

Newport ,  R I  

Ontar io 

Hal i fax 

Annapolis 
-- 

Newport ,  R I  

Nor fo lk  

Nova Scotia 
-- 

Ontar io  

OBSERVED FIELD STRENGTH ( d B i u V i m )  

Eg l in  

F L  

Cape 
Elizabeth 

ME 

EECEN 
Wildwood 

N J 

Sandy 
Hook 

N J 

Mayport  

F L  

New 
Orleans 

LA 

Plumbrook 

0 H 
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I Transmit ter  
Locat ion 

(Source of 

70 - 150 kHz 

LORAN-C INTERFERENCE LIST 

WESTERN REGION 

OBSERVED FIELD STRENGTH (dB  I u V i m )  

Power 

Nanaimu, BC 

San Diego 

133.15 Vancouver I 
148.2 1 San Francisco 1 50 

148.2 San Diego 5 0 

LORAN CHART A V A I L A B I L I T I E S  

On the  fol lowing pages we have attempted 
t o  present  data on  available charts,  includ- 
i n g  areas covered and  sources o f  informa- 
t ion. The  l is t ings presented a re  excerpts  
from the  NOAA Nautical Cha r t  Catalogs 
l is ted below and  from l i s t ings  from the  
Canadian Hydrograph ic  Service. We 
s t rong ly  suggest that, if you  have a con- 
tinuing need f o r  charts, you  obta in  t h e  
indicated cha r t  catalogs for t he  areas o f  
in terest .  Each of t h e  catalogs prov ides 
greater  detail o f  information than g iven  
below. 

ORDERING INFORMATION 

NATIONAL OCEAN SERVICE 

National Oceanic and  Atmospheric 
Administrat ion (NOAA) 

U . S. Department of Commerce 

T h e  NOAA char ts  may b e  ordered from 
you r  nearest sales agent o r  f rom: 

D is t r ibu t ion  Branch  ( N  lCG33) 
National Ocean Service 
Riverdale, MD 20737 
Phone: 301-436-6990 

The following Nautical Cha r t  Catalogs 
(dated October 1984) a re  available from 
the  same source a t  no  charge:  

Nautical 
Cha r t  
Catalog Area o f  Coverage 

1 At lant ic  and  Gu l f  Coasts, 
inc lud ing Puer to Rico and  
the  V i r g i n  Is lands 

2 Pacif ic Coast, inc lud ing Hawaii 
Guam, and  t h e  Samoa Islands 

3 Alaska, inc lud ing t h e  Aleut ian 
Islands 

4 Great Lakes and  Adjacent 
Waterways 

Also, a quar te r l y  subscript ion t o  "Dates of 
Latest Editions, Nautical Char ts"  i s  avai l -  
able. Th i s  l i s t  indicates t he  lines-of-pos- 
i t i on  available o n  each cha r t  edit ion. 
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DEFENSE MAPPING AGENCY 
HYDROGRAPHIC CENTER : 

Requests f o r  DMAHC char ts  should b e  d i -  
rected t o  : 

Defense Mapping Agency 
Topographic Center  
6500 Brooks  Lane 
A T T N :  DDCP 
Washington, D.C. 20310 
Telephone: 301-227-2495 

A Catalog o f  Nautical Char ts  i s  avai lable a t  
no charge (Publ icat ion No. 1-N-A). Th i s  
catalog l i s ts  regional catalogs available a t  
nominal charge a n d  l i s ts  DMAHC and  B r i t -  
ish Admira l ty  Cha r t s  sales agents. 

CANADIAN HYDROGRAPHIC SERVICE : 

Hydrograph ic  Cha r t  D is t r ibu t ion  Of f ice 
Department o f  Fisheries and  Oceans 
1675 Russel Road, P.O. Box 8080 
Ottawa, K1G 3H6, Ontario, Canada 
Telephone: 613 998-4931, -4932, -4933 
Telex: 053-4228 
Cable: (MAR SI-OTT) 

Chart Number 

0 14500 

0 law 
0 14802 
0 14803 

0 14804 

0 14805 

0 14806 

0 14810 

1481 1 

14813 
14814 
14815 

14816 

ICELANDIC HYDROGRAPHIC SERVICE : 

SJOMAELINGAR ISLANDS 
POSTHOLF 7094 
SELJAVEGI 32 
REYKJAVIK, ICELAND 

NORWEGIAN HYDROGRAPH lC OFFICE : 

NORGES SJOKARTVERK 
KLUBBT 1, P.O. BOX 60 
4001 STAVANGER, NORWAY' 

GERMAN HYDROCRAPH lC INSTITUTE: 

Deutsches Hydrographishes I ns t i t u t e  
(D.I.H.) 

Bernhard  - Nocht S t r .  78 
200 Hamburg 4, 
Germany 

Some th ree  dozen char ts  a re  repor ted ly  
available from D.I.H. for  waters between 
Iceland, Norway, and  Great Br i ta in ,  and, 
possibly, char ts  fo r  U.S. waters, as  well. 
We have no t  determined t h e  exact areas 
and avai labi l i ty.  

CHARTS OF THE GREAT LAKES 
Title 

Greot Lokes, Lake Champloin to 

Lake of the Woods 

LAKE ONTARIO 

Lake Ontorio (includes Metric version) 

Cloyton to False Ducks Is. 
Six Miles south of Stony Point 

to Port Bay 

North Pond 

Little Sodus Boy 

Port Bay to Long Pond 

Port Boy Horbor 

Long Pond to Thirtymile Point 

Point Breeze Harbor 

Thirtymile Point, N.Y., to Port 

Dalhousie, Ont. 

Olcott and Wilson Harbors 

Okon  Harbor to Toronto (Metric) 

Olcoit and Wilson Harbors 

Chaumont, Henderson and Black 

River Bays 

Sockets Horbor 

Henderson Harbor 

Chaumont Harbor 

Oswego Harbor 

Sodus Boy 

Rochester Harbor, including Genesee 

River to head of navigation 

Niagora Fblls to Lake Ontorio 

Scale 

1 :1,500,000 

1:400,000 
1 :80,000 

1 :80,000 
1 :20,000 
1:15,000 
1 :80,000 
1:15,000 
1 :80,000 
1:10,000 

1 :BO,oOO 
1:10,000 
1:100,000 
1:10,000 

1 :30,000 
13,000 
1:10,000 
1:12,000 
1:10,000 
1:1o,ooO 

1:1o,ooo 
1:30,000 

5 5 

Chart Number 

0 14860 
0 14862 

0 14863 

0 14864 

14865 
14867 
14869 

Title 

LAKE HURON 

Lake Huron 

Port Huron to Pte oux Barq6es 

Port Sanilac 

Horbor Beach 

Soginaw Bay 

Port Austin 

Caseville 

Entrance to Au Sable River 

Sebewoing 

Tawas Horbor 

Horrisville to Forty Mile Point 

Horrisville Horbor 

Alpena 

Rogers City and Calcite 

South End of Lake Huron 

Saginow River 

Thunder Bay Island to Presque lsle 

Stoneport Harbor 

Presque lsle Harbor 

Scale 

@ Includes LORAN-C Lines of Position 

SC Indicates Small-Croft Chart 

All Great Lakes Chorts are on Polyconic Projection except as follows: 

Mercator Projection - 14901, 14961, 14996, 14997, 14998 
and all Metric Charts. 

Lambert Conformal Projection - 14982 thru 14995. 
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CHARTS OF THE GREAT LAKES 

Chart Number Title 

Grbat Lakes, Lake Champlain to 

Loke of the Woods 

STRAITS OF MACKINAC 
Straits of Mackinac 

Detour Passage to Waugoshonce Pt. 
Hammond Boy Horbor 

Mockinac Island 

Cheboygan 
Mackinaw City 

St. lgnoce 

St. Marys River - Detour Passage to 

Munuscong Lake 

Detour Passage 

St. Marys River - Munuscong Lake 

to Soult Ste. Morie 

St. Marys River - Head of Lake 

Nicolet to Whitefish Bay 

Sault Ste. Morie 

Les Cheneaux Islands 

SMALL-CRAFT BOOK CHART - 
Inland Route, Cheboygon to Conway 

(book of 12 charts) 

LAKE MICHIGAN 
Lake Michigan 

Lake Michigan (Mercator Projection) 

North end of Loke Michigan, including 

Green Boy 

Algoma to Sheboygan 

Kewaunee 

Two Rivers 

Port Washington to Waukegan 

Port Washington 

Kenosha 

Woukegon 
Oak Creek Horbor 

Woukegan to South Haven 

Michigan City 

Burns Waterway Harbor 

New Buffalo 

South Haven to Stony Lake 

South Haven 

Port Sheldon 

Saugotuck Harbor 

Stony Lake to Point Betsie 

Pentwater 

Arcadio 

Frankfort 

Dutch Johns Point to Fishery 

Point, including 

Big Bay de Noc and Little Bay de Noc 

Manistique 

Scale Chart Number 

0 14909 

Title 

LAKE MICHIGAN - Continued 

Upper Green Bay - Jackson Harbor 

and Detroit Harbor 

Detroit Horbor 

Jackson Horbar 

Boileys Horbor 

Lawer Green Bay 

Oconto 

Algoma 

Waugoshance Point to Seul Choix Paint, 

including Beover Island Group 

Port Inland 

Beaver Horbor 

Flatte Boy to Leland 

Leland 

South Monitou Harbor 

Grand Traverse b y  to Little 

Traverse Bay 

Harbor Springs 

Petoskey 

Elk Rapids 

Suttons Boy 

Northpart 

Traverse City 

Little Bay de Noc 

SMALL-CRAFT BOOK CHART - 
Lake Winnebago and Lower Fax 

River (book of 34 charts) 

Menominee and Marinette Harbors 

Head of Green Bay, including Fox 

River below De Pere 

Green Bay 

Sturgeon Bay and Canal 

Sturgeon Bay 

Manitowac and Sheboygan Harbors 

Milwaukee Harbor 

Racine Horbor 

SMALL-CRAFT BOOK CHART - 
Chicago and South Shore of Lake 

Michigan (book of 30 charts) 

Chicago Lake Front-Wilmette to Gary 

Gary Harbor 

Chicago Harbor 

Calumet, Indiana and Buffingtan 

Harbors, and Lake Calumet 

St. Joseph and Benton Harbor 

Holland Harbor 

Grand Haven, including Spring Lake 

and Lawer Grand River 

Muskegon and Muskegon Lake 

White Lake 

Ludingtan and Pere Marquette Lake 

Manistee and Manistee Lake 

Portage Lake 

Lake Charlevoix 
Charlevoix, South Paint to Round 

Lake 

Scale 

1 :80,000 
1 :20,000 
1 :20,000 
1 :25,000 
1 :80,000 
1 :20,000 
1:10,000 

1 :80,000 
1:10,000 
1:15,000 
1 :80,000 

1 :5,000 
1 :30,000 

1 :80,000 
1:10,000 
1 : 10,000 
1 : 10.000 
1 : 10,000 
1:10,000 
1:15,000 
1 :30,000 

Various 

1 : l5,OOO 

1 :25,000 
1:10,000 
1 :30,000 
1:10,000 
1:10,000 
1:10,000 
1:10,000 

Various 

1 :60,000 
1 : 15,000 
1 : 15,000 

1:15,000 
1 : 10,000 
1:15,000 

1:15,000 
1:15,000 
1 : 10.000 

1 :5,000 
1 : 10,000 
1:10,000 
1 :30,000 

1:10,000 

Various 

0 Includes LORAN-C Lines of Position. 
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Chort Number Title 

LAKE SUPERIOR 

CHARTS OF THE GREAT LAKES 

Loke Superior 

Loke Superior (Mercotor Projection) 
St. Morys River to Au Sable Point 

Whitefish Point 

Little Loke Horbors 

Grond Marois Horbor 

Grond Morois to Big Bay Point 

Big Bay Horbor 

Big Boy Point to Redridge, including 

Keweenow Pentnsulo and Keweenow 

Waterway 

Grond Troverse Bay Horbor 

Lac Lo Belle Horbor 

Copper and Eagle Horbors 

Redridge to Saxon Harbor 

Ontonogon Horbor 

Black River Horbor 

Saxon Horbor 

Little Girls Point to Silver Bay, 

including Duluth and Apostle Islands 

Cornucopio Horbor 

Port Wing Horbor 

Knife River Horbor 

Two Horbors 

&over Boy to Pigeon Point 

Silver Boy Horbor 

Toconite Horbor 

Grand Morois Horbor 

Grond Portage Boy to Shesheeb 
Point, Ont., including lsle Royole 

Munising Horbor, Including Grond Island 

Munising Harbor 

Morquette and Presque lsle Horbors 

Keweenow Bay 

L'Anse and Barogo Horbors 

Keweenow Woterwoy, including 

Torch Loke 

Hancock and Houghton 

Apostle Islands, including 

Chequamegon Bay 

Bayfield Horbor 

Pikes Bay Horbor 

La Pointe Harbor 

Ashlond and Woshburn Horbors 

Duluth-Superior Horbor 

Upper St. Louis River 

lsle Royale 

Scole Chort Number Title 

LAKE ERIE 

Loke Erie (includes Metric version) 

Approaches to Niagora River and 

Wellond Conol 

Sturgeon Point to Twentymile Creek 

Dunkirk Horbor 

Barcelono Horbor 

Buffalo to Erie (Metric) 

Dunkirk Horbor 

, Barcelono Horbor 

Sixteenmile Creek* Conneout 

Conneout Horbor 

Ashtabulo to Chogrin River 

Mentor Horbor 

Chorgrin River 

Moss Point to Vermilion 

Beover Creek 

Vermilion Horbor 

Rocky River 

Erie to Genevo (Metric) 

Genevo to Loroin (Metric) 

Beaver Creek 

Rocky River 

Mentor Horbor 

Chogrin River 

West End of Loke Erie 

Port Clinton Horbor 

Monroe Horbor 

Loroin to Detroit River (Metric) 
Vermilion 

Niogoro Falls to Buffalo 
Buffalo Horbor 

Erie Horbor 

Ashtobulo Horbor 

Foirport Horbor 

Cleveland Horbor, including lower 

Cuyohogo River 

Loroin Horbor 

SMALL-CRAFT BOOK CHART - 
Port Clinton to Sandusky, including the 

lslonds (book of 35 chorts) 

Huron Horbor 

Islands in Loke Erie, including 

Sandusky Bay 

Put-in-Boy 

Sondusky Horbor 

SMALL-CRAFT BOOK CHART - 
Pte. Mouillee to Toledo to Port Clinton 

(book of 34 chorts) 

Toledo Horbor 

Entronce Channel to Harbor 

Detroit River 

14849 SC Detroit River (Pocket Fold) 

0 14850 Loke St. Cloir 

0 14851 SC Loke St. Cloir (Pocket Fold) 

14852 St. Cloir River 

Heod of St. Clair River 

14853 SMALL-CRAFT BOOK CHART - 
Detroit River, Lake St. Cloir and St 

Cloir River (book of 47 choiis) 

14854 Trenton Chonnel and River Rouge 

River Rouge 

Scole 

1 :400,ooO 

1 :80,000 
1 :80,000 
1:15,000 
1:5,ooo 

! : 120,000 
, 1:15,000 
16,000 

1 :80,000 
1:1o,ooO 
1 :80,000 
1: 10,000 
1:10,000 
1 :80,000 
1:5,000 
1:10,000 
1 : 10,000 
1:100,000 
1:100,000 

1 :7,500 
1:10,000 
1: 10.000 
1:1o,ooO 
1:100,000 
1:15,000 
1 :20,000 

1 : 1 00.000 
1 : 10.000 
1:30,000 
1:15,000 
1:15,wO 

1 :5,000 
1 :8,000 

1:10,000 
1:1o,ooo 

Various 

1:5,000 

1 :40,000 
1:10,000 
1:lO,oOO 

Voriour 

1 :20,ooo 
1 :40,ooO 
1 :30,000 
1:30,000 
1 :60,000 
1 :60,000 
1 :40,000 
1:15,000 

Vorious 

1:15,000 
1:1o,ooO 
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SAILING AND GENERAL CHARTS - ATLANTIC AND GULF COASTS 
Chart Number 

0 411 
011006  
011009  
0 11013 
011300  
0 11330 
0 11340 
011360  
0 11400 
0 11420 
0 11434 
0 11450 

0 0 1 1 4 6 0  
@ 0 11480 
a 0 11520 
@ 0 '1 2200 

0 12220 
0 12260 
0 12300 

0 13003 
0 13006 
0 13009 

@ 0 13200 
0 13204 

@ 0 13260 
@ 25640 

'26194 

Title 

Gulf of Mexico 
Gulf Coast-Key West to Mississippi R. 
Cape Hatteras to Straits of Florida 
Straits of Florida and approaches 
Galveston to Rio Gronde 
Mermentau River to Freeport 
Mississippi River to Galveston 

Cape St. George to Mississippi Passes 
Tampa Bay to Cape San Blas 
Hovano to Tampa Bay 

Fla Keys-Sombrero Key to Dry Tortugas 
Fowey Rocks to American Shoal 
Cape Canaveral to Key West 
Charleston tight to Cape Canaveral 
Cape Hatteras to Charleston 
Cape May to Cape Hatteras 
Chesapeake Bay-southern port 

Chesapeake Bay-northern part 
Approaches to New York, Nantucket 

Shoals to Five Fathom Bank 

Cape Sable to Cape Hatteras 
West Quoddy Head to New York 
Gulf of Maine and Georges Bank 
Georges Bank and Nantucket Shoals 
Georges Bank 
Bay of Fundy to Cape Cod 
Puerto Rico and Virgin Islands 
Novosso Island 

0 Includes LORAN-C Lines of Position 

@ Includes Omega Lines of Position 

* Harbor Chart 

Scale 

1:2,160,000 0 
C 

1 :875,000 a 
1 : 1,200,000 
1 :1,200,000 

1460,732 
1 :250,000 
1 :458,596 
1 :456,394 
1 :456,394 
1 :470,940 
1 : l8O.oOO 
1:1BO,oOo 
1 :466,940 
1 :449,659 
1 :432,720 
1:416,944 
1 :200,000 
1 : 197,250 

1 :400,ooo 
1 : 1,200,000 

1 C A N A D A  



PACIFIC COAST AND HAWAII 

Chart Number Title 

INTERNATIONAL CHART 

North PacificOcean-eastern part 

INTERNATIONAL CHART 
North Pacific Ocean-West Coast of 

North America 
INTERNATIONAL CHART 

North America, West Coast 

Mexican Border to Dixon Entrance 
San Diego to Aleutian Islands and 

Hawaiian Islands 
Gulf of Alaska-Strait of Juan 

de Fuca to Kodiak Island 

Hawaiian Islands 
Cope BJanco to Cape Flattery 
Son Francisco to Cape Flattery 
Monterey Bay to coos b a y  

Son Diego t o  Cape Mendocina 
Son Diego t o  Son Francixo Bay 

Scale 

1 : 10,000,000 

1 :3,500,000 

1 :3,500,000 

1 :4,860t7M) 

1 :2,100,000 
1:3,121.170 

1 :736,560 
1 :1,200,000 

1 :8 1 1,980 
1 : 1,444,000 

1 :868,003 
Strait of Georgia and Strait of Juan de Fuca 1:200,000 
Admiralty inlet and Puget Sound 1: 150.000 

1531 I 17002' 

Chart Number Title 'Scale 

Approaches to Strait of Juan de Fuca- 
Destruction I. to Amphitrite Pt. 

Columbia River to Destruction Island 
Yaquina Head to Columbia River 
Cape Blanco t o  Yaquina Head 

Trinidad Head to Cape Blanco 
Point Arena to Trinidad Head 
San Francisco to Point Arena 
Point Sur to Son Francixo 
Point Conception t o  Point Sur 
Point Dume to Purisimo Point 
Son Diego to Santa Rosa Island 
Hawaii to  French Frigate Shoals 

'17002 For sale by the Defense Mapping Agency 
IN1 501 

Hydrographic/Topographic Center (DMAHTC), Washington 
D.C., 20315 and its sales agents. 

18020 oo 
540 & I I . 

( aid? ~s~cmds 
19007 

@Includes LORAN-C Lines of Position 

@ Includes Omega Lines of Position I 
P A C I F I C  

I 
O C E A N  

.." . 
. O  Q. 

'00 '.b 
h 2 "  

530 - 
>Q 

0 I N T  50 I 0 -  0 6 $ h Johnston Atoll - Y) "I 9 
0 - - 1 t4150  - 
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Chart Number 

50 

0 500 

ALASKA AND ALEUTIAN ISLANDS 

Title 

INTERNATIONAL CHART 
North Pocific Ocean-eastern part 
INTERNATIONAL CHART 
North Pocific Oceon-West Coast of North 

Americo 
INTERNATIONAL CHART 
North America, West Coast-Mexican 

Border to Dixon Entrance 
INTERNATIONAL CHART 
North Pacific Ocean-Bering Sea, 

southern part 
INTERNATIONAL CHART 
North Pacific Ocean-Bering Sea, 

northern part 
San Diego to Aleoutian lslonds and 

Hawaiian lslonds 
Gulf of Alaska-Strait of Juan de Fuco 

to Kodiak lsland 
Arctic Coast 
Pt. Borrow to Herschel lsland 
Cope Prince of Wales to Pt. Barrow 
Bering Sea-eastern part 

St. Motthew Island, Bering Seo 
Cape Etolin, Achoroge, Nunivok lslond 

Nosh Harbor, Nunivak lsland 
Alosko Peninsulo and Aleutian lslonds 

to Seguom Pass 
Aleutian Islands 

Amukto lsland to Attu lsland 
Cape St. Elios to Shumagin Islands 

Semidi Islands, Chirikof lsland 
Dixon Entrance to Cape St. Elios 
Demarcation Bay ond approaches 
Griffin Pt. and opprooches 
Barter lslond and approaches 

Bernard Harbor 
Comden Boy ond approaches 
Bullen Pt. to Brownlow Pt. 
McClure and Stockton lslonds and 

vicinity 
Prudhoe Bay and vicinity 
Jones lslands and opproaches 
Horrison Boy-eastern port 
Harrison Bay-western part 
Cape Holkett and vicinity 
Pitt Pt. and vicinity 
Approaches to Smith Bay 
Scott Pt. to Tangent Pt. 
Pt. Borrow and vicinity 
Skull Cliff and vicinity 
Peard Boy and approaches 
Woinwright lnlet to Atanik 
Nokotlek Pt. to Woinwright lnlet 
Icy Cope to Nokotlek Pt. 
Utukok Pass to Blossom Shoals 
Pt. Lay and opprooches 
Koocheok River to Kukpowruk Pass 
Cope Beaufort 
Cape Sobine 
East of Cope Lisburne 
Cape Dyer to Cape Lisburne 

Scale 

1 : 10,000,000 

1 :3,500,000 

1 :3,500,000 

1 :3,500,000 

1 :3,500,000 

1 :4,860,700 

1 :2,100,000 
1 :1,587,780 

1 :700,000 
1 :700,000 

1: 1,534,076 
1 :500,000 
1 :80,000 
1 :40,000 

1:1,023,188 

1:1,126,321 
1 :969,761 
1 :400,000 
1 :969,756 

1 :51,639 
1 :5 1,024 
1 :5O,8 19 
1 :20,000 
1 :50,819 
1 :50,615 

1 :50,204 
1 :50,000 
1 :49,794 
1 :49,590 
1 :49,794 
1 :49,177 
1 :48,973 
1 :48,767 
1 :48,149 
1 :47,943 
1 :50,000 
1 :50,000 
1 :50,000 
1 :50,000 
1 :50,000 
1 :50,000 
1 :50,000 
1 :50,000 
1 :50,000 
1 :50,000 
1 :50,000 
1 :50,000 

Chart Number 

16123 
16124 

0 16200 

0 16204 
16206 

0 16240 

Title 

Point Hope to Cope Dyer 
Cope Thompson to Point Hope 
Norton Sound 

Golovnin Bay 
Port Clarence and'approoches 
Nome Hbr. and approaches, Norton Sound 

Nome Harbor 
Cape Ramanzof to St. Michael 

St. Michael Bay 
Approoches to Cope Ramanzof 

Kuskokwim Bay 
Bristol Bay-Nushagok B. and approaches 

Dillingham small boot basin 
Bristol Bay-Kvichak b y  and approaches 
Pribilof lslonds 
Near Islands-Buldir I. to Attu Islands 
Near lslands- 

lngenstrem Rocks to Anu lsland 
Rat Islands- 

Semisopochnoi I. to Buldir lsland 
lgitkin lslond to Semisopochnoi lsland 
Andreanof Islands- 

Atka Pass to Adak Strait 
Amukta lsland to lgitkin lsland 
Unolasko lsland to Amukta lsland 
Unimak and Akutan Posses and 

opprooches 
Shumagin lslonds to Sanak lslonds 

Mist Harbor 
Kodiak lsland 

Southwest Anchorage, Chirikof lsland 
Cook Inlet-southern part 

Ninilchik Horbor 
Cook Inlet-northern port 

Nikishka 
Kenai River 
Drift River 

Point Elrington to East Chugoch lslond 
Prince William Sound 
Cross Sound to Yokutat Bay 
Stephens Passage to Cross Sound, 

including Lynn Conal 
Coronation lsland to Lisionski Strait 
Etolin lsland to Midway Islands, 

including Sumner Strait 
Dixon Entrance to Chathom Strait 
Hecate Strait to Etolin Island, 

including Behm and Portlond Canals 

Scale 

1 :50,000 
1 :50,000 

1 :400,000 
1 : 100.000 
1:100,000 

1 :20,000 
1 :2,500 

1 :300,000 
1 :40,000 

1 : 100,000 
1 :200,ooo 
1 : 100.000 
1:10,000 

1 : 100.000 

San Froncisco to Cape Flattery 1 : 1,200,000 
For sole by the Defense Mopping Agency Hydrographic/ 
Topographic Center (DMAHTC) Washington, D.C. 
20315 and its soles agents. 

0 Includes LORAN-C Lines of Position 
@ Includes Omega Lines of Position 
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LORAN-C CHARTS AVAILABLE FROM THE CANADIAN HYDROGRAPH lC SERVICE 

( A s  of October 15, 19843 

A t l a n t i c  Coast 

Po in te  au B o i s v e r t  i / t o  Cap de  l a  TSte au Chien 
P o i n t e  d e s  Monts aux / to  Escoumins 
Gulf of Maine to / ;  S t r a i t  of B e l l e  I s l e  
Golfe  du Sa in t -Lauren t /Gul f  of S t .  Lawrence 
Cape Breton t o / ;  Cape Cod 
Newfoundland/Terre-Neuve t o / ;  Bermuda 
Bay of Fundy ( I n n e r  P ~ r t i o n )  
Approaches to/Approches a  Bay of Fundy 
Yarrnouth t o / i  Hal i f a x  
Hal i f a x  t o / 5  Sydney 
Sydney t o  S a i n t - P i e r r e  
S a i n t - P i e r r e  t o  S t .  J o h n ' s  
Cape Race t o  Cape F r e e l s  
Po in te  Amour ; / to  Cape W h i t t l e  e t / a n d  Cape S t .  

George 
Cabot S t r a i t  and Approaches 
Northumberland S t r a i t  
Baie des Chaleurs  a u x / t o  I l e s  de  l a  Madeleine 
Cape Whi t t l e  5 / t o  Havre-Sai n t - P i e r r e  e t / a n d  I l e  

d '  Anti c o s t i  
Havre-Saint P i e r r e  e t / a n d  Cap d e s  R o s i e r s  i / t o  

Po in te  des  Monts 
Liscomb I s l a n d  t o  Egg I s l a n d  
.Egg I s l a n d  t o  West Ironbound I s l a n d  
Cape Canso t o  Liscomb I s l a n d  
S t r a i t  of Canso and Approaches 
Cape Smoky t o  S t .  Paul I s l a n d  
F l i n t  I s l a n d  t o  Cape Smoky 
Red Poin t  t o  Guyon I s l a n d  
Guyon I s land  t o  F l i n t  I s l a n d  
Osborne Head t o  B e t t y  I s l a n d  
East  Po in t  t o  Cape Bear 
Cape George t o  P ic tou  
P ic tou  I s 1  and t o  Tryon Shoal s  
Tryon Shoa ls  t o  Cape Egmont 
I l e s  de l a  Madeleine 
S t .  George 's  Bay 
Cheti camp t o  Cape Mabou 
Cheticamp t o  Cape S t .  Lawrence 
Cap d e s  Ros ie rs  & / t o  Chandler  
Orange Bay t o  Cape Bonavis ta  
Cape S t .  Mary 's  t o  A r g e n t i a  Harbour and 

Jude I s l a n d  
Long I s land  t o  S t .  Lawrence Harbours 
Buri n  Pen insu la  t o  S a i n t - P i e r r e  
S a i n t - P i e r r e  and M i  quel on ( F r a n c e )  
B e l l e  I s l e  t o  Reso lu t ion  I s l a n d  
Nain t o  Domino P o i n t  
S t r a i t  of B e l l e  I s l e  t o  Domino Run 
Nain t o  Saglek Bay 
Entrance t o  Saglek Bay t o  Button I s l a n d s  
Labrador Sea,  S t r a i t  of B e l l e  I s l e  t o / i  Davis 

S t r a i t  
Hudson S t r a i t / D @ t r o i t  dlHudson t o / ;  Grgnland 
Georges Bank 
S c o t i a n  S h e l f ,  Browns Bank to/ ;  

Emerald Bank 
Hal i fax  t o / ;  S a b l e  I s l a n d  i n c l u d i n g / y  compris 

Emerald Bank and/e t  Sab le  I s l a n d  Bank 
Banquereau and Mi s a i  ne Bank 
S t .  P i e r r e  Bank t o  Whale Bank 
Grand Bank, Southern  P o r t i o n / P a r t i e  Sud 
Grand Bank, Northern P o r t i o n  
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Great  Lakes 

P a c i f i c  Coast  
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Flemish Pass  
Flemish Cap 
Grand Banc/Grand Bank, P a r t i e  Nord-est/  

Nor theas t  P o r t i q n  
Funk I s l a n d  and Approaches/et l e s  Approches 
Funk I s l a n d  and Approaches/et  l e s  Approches 
Button I s l a n d s  t o  Cod I s l a n d  
Cod I s l a n d  t o  Cape Har r i son  
Cape Har r i son  t o  S t .  Michael Bay 
S t .  Michael Bay t o  Gray I s l a n d s  
S t .  Michael Bay t o  Gray I s l a n d s  

Lake Ontar io /Lac  O n t a r i o  
Toronto t o / 8  Niagara River  
Kingston t o / 8  F a l s e  Ducks I s l a n d  
Lake Erie/Lac E r i e  
Long P o i n t  t o  Niagara River  
Lake Huron 
Lake S u p e r i o r  

Juan de  Fuca S t r a i t  t o / ;  Dixon Ent rance  
Vancouver I s l a n d ,  Juan de  Fuca S t r a i t  t o  Queen 

C h a r l o t t e  Sound 
Queen C h a r l o t t e  Sound t o  Dixon Entrance 
Juan de  Fuca S t r a i t  E a s t e r n  P o r t i o n / P a r t i e  Est 
Juan de  Fuca S t r a i t  t o / ;  S t r a i t  of Georgia 
S t r a i t  of Georgia  Southern P o r t i o n / P a r t i e  Sud 
Approaches to/Approches i Juan de Fuca S t r a i t  
Ucl u e l e t  I n l e t  t o / i  Nootka Sound 
Nootka Sound t o / i  Q u a t s i n o  Sound 
Quatsino Sound t o / S  Queen C h a r l o t t e  Sound 
Juan de  Fuca S t r a i t  
Queen C h a r l c t t e  Sound 
Dixon Ent rance  
Hecate S t r a i t  

CHARTS IN  PREPARATION AS OF OCTOBER 15, 1984, 

A t l a n t i c  Coast 

L / C  4340 
L /C  4486 
L / C  4574 
L /C 4844 
L /C 4845 
Grea t  Lakes 

L /C  2060 
L / C  2201 
L / C  2243 
L / C  2244 
L / C  2245 
P a c i f i c  Coast  

Cape Breton t o / i  Cape Cod 
Eas t  P o r t i o n  of  Sab le  I s l a n d  
West P o r t i o n  of  Sab le  I s l a n d  
Approaches t o  S a i n t  John Harbour, 

Po in t  Lepreau t o  Cape Spencer  
Grand Manan 
Baie d e s  Cha leurs  
Approaches t o  S t .  John ' s 
Cape Pine t o / 8  Renews-Harbour 
Renews Harbour t o l i  Motion Harbour 

Main Duck I s l a n d  t o  Scotch Bonnet I s l a n d  
Georgian Bay 
Bateau I s l a n d  t o  Byng I n l e t  
Alexander Passage t o  Beaverstone Bay 
Beaverstone Bay t o  Lonely I s l a n d  and McGregor Bay 

S t r a i t  of Georgia - Cent ra l  P o r t i o n /  
P a r t i e  C e n t r a l e  

S t r a i t  of Georgia  - Northern P o r t i o n /  
P a r t i e  Nord 
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SPECIFICATIONS FOR OMEGA 

1. TRANSMITTING STATION LOCATIONS 

Stat ion 
Le t t e r  Locat ion La t i tude  

A A ld ra  

B Monrovia 

C Haiku, Oahu 

D La Moure 

E La Reunion I. 

F Col fo  Nuevo 

G Woodside 

H Tsushima 

Norway 

L iber ia  

Hawaii 

N o r t h  Dakota 

F rance  

Argen t ina  

Aust ra l ia  

Japan 

Longi tude 

13°08'12!152 E 

1 0°39'52!'40 W 

2. TRANSMITTER POSITION DATUM:  World Geodetic System 1972 (WCS-72) 

3. DATUM REFERENCE SPHEROID : WGS-72 

Equator ial  Radius (a)  = 6,378,135.000 meters 

Polar Radius ( b )  - - 6,356,750.520 meters 

F la t ten ing (a-b) /a - - 11298.26 

4. SYNCHRONIZATION : 

Coordinated Universa l  Time (UTC)  

5. FREQUENCIES: 

10.2 kHz  ( X = 29,468,087) 

11-113 kHz ( X = 26,521.279 meters) 

13.6 kHz  ( X = 22,101.066 meters) 

6. PROPAGATION VELOCITY : 

Free  space ( g roup  ve loc i ty )  . . . . . c = 299,793 kmlsec 

Normal char ted (phase) ve loc i ty  . . . v = 300,574 kmjsec 

Nominal ra t io  . . . . . . . . . . . c / v  = 0.9974 

7. HYPERBOLIC LATT ICE  (MIN IMUMIMAXIMUM LANE COUNTS) : 

A f ic t ic ious coding delay (minimum lane count)  must  b e  inser ted in t he  la t t ice 
computat ions t o  p rov ide  a 10.2 k H z  lane count  o f  900 lanes on  t he  perpendicu lar  
b isector  o f  the  baseline. T h e  purpose  is t o  impose an  o rde r l y  lane count ing system 
f o r  cha r t  po r t raya l .  T h i s  makes t h e  quan t i t y  B + D, baseline distance p l us  
minimum lane count,  a constant  equal t o  900, 1000, 1200, a n d  300 f o r  10.2, 11-113, 
13.6, and 3.4 kHz, respectively, f o r  a l l  Omega pai rs .  The minimum lane cot int  w i l l  
b e  read o n  the  g rea t  c i rc le  basel ine extension beh ind  t h e  f i r s t  designated stat ion of 
a s ta t ion pa i r .  A maximum lane coun t  equal t o  twice t h e  basel ine l eng th  p l us  the  
minimum lane count  wi l l  b e  read o n  t h e  basel ine extension beh ind  t he  second desig- 
nated stat ion. 
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BASELINE LENGTH (B )  *MIN IMUM *MAXIMUM 
PAIR METERS "WAVELENGTH LANE COUNT LANE COUNT 

A-B 

A-C 

A-D 

A-E 

A-F 

A -G 

A -H 

B -C 

B-D 

B -E 

B -F 

B -G 

B-H 

C-D 

C-E 

C-F 

C-G 

C-H 

D-E 

D-F 

D-G 

D-H 

E-F 

E-G 

E-H 

F -G 

F -ti 

G-H 

* Frequency of 10.2 kHz 
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Predicted Loran-C Groundwave Coverage 

1. INTRODUCTION. 
The a t tached diagram ~ h o v s  the  predic ted  Loran-C .groundwave coverage f o r  

a chain. A b r i e f  d i scuss ion  of how t h e  coverage diagrams a r e  generated 
f o l lovs :  

( a )  Geometric-f iraccuracy limits. 
Each of two LOP'S i n  each Loran-C chain i s  assigned a TD standard 

dev ia t ion  of 0.1 microseconds. The geometr ic - f i raccuracy  i s  assigned a value 
of  1500 f e e t ,  2 dRMS. Using t h e  two c o n s t r a i n t s  above a contour is generated 
w i t h i n  the  a rea  of t he  Loran-C chain. This contour represents  the  geometric- 
f i r a c c u r a c y  l i m i t s .  

(b)  Range l i m i t s .  
(1) Predic ted  atmospheric noise  f i e l d  s t r eng th  is ca l cu la t ed  fo r  a 

judic ious ly  se l ec t ed  point  i n  t he  middle of t h e  se rv i ce  a r e a  f o r  each chain. 
The predic ted  no i se  is the average of noise  l e v e l s  ca lcula ted  t o  be exceeded 
only 5% o f  t he  time over each 4-hour period of a day f o r  each reason of t he  
year .  (See paragraph 2 below f o r  a sample noise  ca lcula t ion . )  

(2 )  Cross-rate  Loran-C s i g n a l s  a c t  as i n t e r f e rence  and can l i m i t  re- 
cep t ion  i n  some areas .  Where s i g n a l s  from adjacent  Loran-C chains a re  re la -  
t i v e l y  s t rong,  va lues  f o r  n o i s e  a r e  genera l ly  increased t o  compensate f o r  t h e  
a d d i t i o n a l  in ter ference .  

(3)  Predic ted  atmospheric noise  f o r  each Loran-C chain is  combined 
wi th  est imated Loran-C s i g n a l  s t r e n g t h  fo r  each Loran-C t r ansmi t t i ng  s t a t i o n  
t o  ob ta in  expected 1:3 SNR range l i m i t s  f o r  each t ransmi t ted  s igna l .  

(4) Uhere va l id  measurements of s i g n a l  s t r eng th  have been made i n  a 
Loran-C s e r v i c e  area ,  these  have been incorporated i n t o  the  coverage diagrams 
i n  the  form of rev ised  l i m i t s .  

( c )  To genera te  the  p red ic t ed  Loran-C coverage diagrams the geometric- 
f i r a c c u r a c y  l i m i t s  and predic ted  SNR range l i m i t s  a r e  combined on a geographic 
p l o t  f o r  each Loran-C chain. Where t h e  geometr ic - f i raccuracy  l i m i t s  extend 
beyond the  range l i m i t s ,  t h e  range l i m i t s  a r e  used on the  coverage diagram and 
v i c e  versa.  

2. SAMPLE NOISE CALCULATION. 
The predic ted  noise  i s  determined from d a t a  contained i n  CCIR Report 322, 

World Di s t r ibu t ion  and C h a r a c t e r i s t i c s  of Atmospheric Radio Noise, documents 
of  the  Xth Plenary Assembly, Geneva 1963. A sample noise ca l cu la t ion  follows: 

( a )  Def in i t i on  of terms: 
Fa = E f f e c t i v e  antenna no i se  f a c t o r  which r e s u l t s  from the  ex te rna l  
n o i s e  power a v a i l a b l e  from a l o s s  f r e e  antenna. 

Fam = Median of t he  hourly values of Fa within a four-hour time block. 

Du = Value of the average noise  pover exceeded f o r  10% of the hours 
w i t h i n  a four-hour time block (dB above the time block median). 

En root-mean-square (US) noise  f i e l d  s t r eng th  f o r  a lkUz bandwidth 
( dB /luV /m) . 
D RMS noise  value added t o  the time block median t o  change t h e  
percentage of time exceeded from 50% t o  the des i r ed  value; des i r ed  
va lue  i s  5 % f o r  c a l c u l a t i o n s  below. 
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CF = Correc t ion  f a c t o r  used to permit c a l c u l a t i o n  f o r  any given band- 
width. CF=(10 loglO BW) - 30 i n  u n i t s  of dB above 1 rrV/m. 

(b)  For purpose of t h i s  sample noise  ca l cu la t ion ,  aesume poe i t i on  with lat- 
i t u d e  40' N and longi tude  13S0 W. 

( c )  Determine Fam (1 M H z )  from Figures 2A-25A (CCIR 322). For t h i s  exam- 
p le  Farn (1 M H z )  is  tabula ted  i n  Table 1. The f i r s t  da t a  a m p l e  f o r  winter ,  
0000 - 0400, Figure 2A (CCIR 3221, vill be used to i l l u s t r a t e  how the o the r  
rows of Table 1 a r e  ca lcula ted .  

Fam (1 M H z )  = 60.0 

(d)  Determine Fam f o r  100 kHz from Figure 2B (CCIR 322) which uses fre-  
quency and curves parametric i n  Fam (1  HHz) a s  the en te r ing  argrrments. 

Fam (100 kHz) = 108.0 

(e)  Determine DIJ f o r  100 kHz from Figure 2C. 

( f )  Calcu la t e  En using Equation (2) .  p6, CCIR 322: 

En = Fam (100 kHz) - 65.5 + 20 loglOf(MHz) 
For Farn (100 kHz) = 108.0 and f = 100 kHz, 
En = 108.0 - 65.5 + 20 loglO(O.l) 
En - 22.5 

(g) D, the incremental  noise  va lue ,  is ca l cu la t ed  from Du as follows: 

The cons tant  f a c t o r ,  1.3, has  been determined by graphica l  construc- 
t i o n  using the technique described on plO, CCIR 322. 

(h)  CF i s  ca lcula ted  to c o r r e c t  the  noise  l e v e l  t o  t he  des i red  noise band- 
width, i . e . ,  30 kHz: 

( i )  The noise  l e v e l  which w i l l  not  be exceeded mare than 5% of the t i m e  
f o r  a four-hour time block is: 

N = E n + D + C F  
N 22.5 + 11.7 + 14.77 
N = 48.97 dB above 1 nV/m 

(j) Steps  (b)  t h r u  ( i )  above a r e  repeated f o r  each f o u r h o u r  time block 
given i n  CCIR 322. These c a l c u l a t i o n s  a r e  tabluated i n  Table 1 below. 
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I LORAN-C 
NORTHEAST U.S. CHAIN 
GRI 9960 

LEGEND: 
TRANSMITTING 

0 MONITOR 
@ MONITOR (AUTOMATED) 

M SENECA 
W CARIBOU 
X NANTUCKET 
Y CAROLINA BEACH 
Z DANA 
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Time 
Block Fam (1 MHz) Fam (100kHz) Du (100 kHz) En D (5%) - 

TOTAL - 1113.50 
AVG = 46.4  dB above b V / m  

TABLE i - SAMPLE NOISE CALCULATION FOR 
LATITUDE 40° N, LONGITUDE 135' W. 

(k )  The average value of the noise l e v e l s  calculated for each time block 
(rightmost column, Table 1) becomes the noise l eve l  which is used in  combination 
with the Loran< signal strengths to  estimate range l imits  throughout the 
Loran4 eemice  area. 

SOLID-STATE LORAN-C TRANSMITTER INSTALLATION 

Five Loran-C stat ions opera t ing  in four  Loran-C chains 
a r e  h a v i n g  t h e i r  t ransmi t te rs  upgraded  from tube-  
t y p e  t o  sol id-state d u r i n g  t h e  n e x t  two years. When 
t h e  t ransmi t te rs  are replaced, severa l  improvements 
w i l l  occur :  peak radiated power (PRP) w i l l  increase, 
t h e  consis tency o f  t h e  pulse shape w i l l  improve, and  
fewer momentary o f f -a i r  per iods w i l l  b e  expected.  

T h e  stat ions, present  PRP, approximate new PRP, 
and  estimated da te  o f  increased power a r e  shown in 
t h e  table. 

T h e  new PRP f o r  Loran-C stat ions Car ibou and  Caro- 
l ina Beach a re  p resen t  estimates t h a t  may b e  re f ined  
later.  A l l  dates are as y e t  best estimates; speci f ic  
dates w i l l  b e  announced in t h e  f u t u r e  when t h e  o f f -  
a i r  per iods fo r  rep lac ing  t h e  t ransmi t ters  are adver -  
t ised.  

- 
Present Approx .  

S ta t ion  PRP New PRP Date  

Baudet te 400 KW 800 KW Complete 
(8970-Y) 

Nantucket  225 KW 400 KW December 85 
(9960-X; 5930-X) 

J u p i t e r  300 KW 400 KW March  86 
(7980-Y) 

Car ibou  350 KW 800 KW June  86 
(5930-M; 9960-W) 

Carol ina 
Beach 550 KW 800 KW November 86 

(9960-Y; 7980-2) 
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(Continued from page 34) 

to the challenge. The 1987 budget, 
contains funds for transmitting sta- 
tions to provide Loran-C signals in 
parts of the United States not now 
covered. Additionally, there are funds 
for monitor receivers throughout the 
country to ensure signal integrity, 
particularly during IFR approaches. 
President Reagan has designated this 
project as a major policy initiation. 

Loran's expansion in aviation is not 
yet matched outside the United 
States, but other countries are taking 
interesting steps. Canada is consider- 
ing Loran-C for its own mid continent 
gap, where studies show that a half- 
dozen transmitters in Canada, work- 
ing with U.S. stations, can provide 
much-needed coverage up to 60" north 
(which runs through Hudson's Bay). 
In the People's Republic of China, 
they're considering Loran for aviation 
in that vast area. The U.S.S.R. recent- 
ly increased the number of transmit- 
ters in eastern Russia, and is estab- 
lishing a new chain in the north. 
European nations, led by Norway, are 
considering Loran for the post-1992 
era, when the U.S. no longer funds 
overseas Loran stations. 

The commitment by Europe to an 
internationally-controlled system 
would have tremendous implication. 
Consider navigating from anywhere 
in the United States, across the North 
Atlantic and over Europe to the Bal- 
kans. Or heading west across the Pa- 
cific to Korea, Japan and into the Peo- 
ple's Republic of China or Hong Kong; 
all the way on Loran-C. 

When talking about such possibili- 
ties, some people see a conflict be- 
tween Loran-C and the coming satel- 
lite systems. The author believes the 
future will see a mix of Loran-C with 
satellites, at least on international 
routes, well beyond the year 2000. The 
first reason is that Loran will be sup- 

'. ported by countries whose nationalis- 
tic interests would not allow them to 
rely completely on a system operated 
by a foreign government. 

Secondly, consider the complemen- 
tary nature of satellite navigation and 
Loran-C. Procedures being developed 
for Loran, such as non-precision ap- 
proaches, are directly applicable to 
satellite systems.To the user,the type 
of signal sensor will (and should) be 
transparent. Precise timing from sat- 
ellites can synchronize all Loran-C 
stations, enabling them to become 
pseudo satellites when there are too 
few satellites for navigation. With 
Loran transmitters universally syn- 
chronized, a new generation of receiv- 
ers will have tremendous flexibility in 

selecting signals, extending oper- 
ational areas, improving accuracy 
and assuring efficient signal recep- 
tion. 

Measurements on signal paths be- 
tween transmitters will provide a his- 
tory and real-time assessment of prop- 
agation affecting signal accuracy. 
Then, too, Loran signals could be mod- 
ulated without affecting navigation; 
allowing transmission of low-rate 
data, such as satellite health, weather 
and emergency warnings. Finally, 
there is the well known theorem in 
aviation that is not prudent to rely on 
a single navigation system. 

In looking at  Loran today, and spec- 
ulating about its future, there is am- 
ple reason for optimism. Consider 
these signs: 

FAA has authorized an Alaskan 
carrier to navigate direct between the 
Aleutians and Seattle (a distance over 
water of 1600 nautical miles) with 
dual Loran-C RNAV as sole means. 

ICAO, the International Civil Avi- 
ation Organization, stated that Loran 
RNAV may substitute for Omega 
within the North Atlantic MNPS air- 
space wherever coverage is deter- 
mined to be adeauate. 

Rotary wing aircraft are strong sup- 
porters of Loran, and this advocacy 
should grow as approaches to a "point 
in space" are authorized at heliports. 

Loran is a useful complement to 
MLS at  airports where high terraln 
dictates "doglegs to final". 

Emergency medical services (State 
of Illinois and Dominion Pegasus of 
Thunder Bay, Ontario, for example) 
operate Loran as a necessary compo- 
nent. 

Law enforcement, fish and wildlife, 
forest management and other agen- 
cies at  the state level (Ohio, Wiscon- 
sin) use Loran as essential equipment. 

The U.S. Center for Atmospheric 
Research is investigating storm con- 
ditions with balloon-mounted Loran 
sensors and ground-based processors 
to determine, with high accuracy, the 
wind at many locations in the U S .  
The researchers intend to investigate 
the mid-continent in 1988-89, using 
the new mid-continent chain. 

The future of terrestrially-based ra- 
dionavigation, we believe, is assured 
- and the Loran segment will contin- 
ue to surprise and exceed everyone's 
expectations. cl 

The US Coast Guard has taken delivery of the fifth solid state Loran transmitter. It 
will replace older vacuum tube transmitters at Carolina Beach, North Carolina. 
Earlier, tube-type transmitters at Nantucket, MA, Baudette, MN, Jupiter, FL and 
Caribou, ME were replaced with more reliable ANFDN-64A(V) solid state transmit- 
ters. In most cases the new installation improved signal coverage. 



WILD GOOSE ASSOCIATION RADIONAVIGATION JOURNAL 1985-1986 

MEDAL OF 

WGA PAST AWARDS 

MERIT 
THE MEDAL OF MERIT IS AWAAPED 
TO A PERSON OR PERSONS FOR A 
PARTICULAR CONTRIBUTION OF 
OUTSTANDING VALUE TO THE 
DEVELOPMENT OR FOSTERING OF 
LORAN. THIS AWARD IS  NORMALLY 
GIVEN ONLY AFTER THE 
EXCEPTIONAL NATURE OF THE 
CONTRIBUTION IS CLEARLY 
RECOGNIZED. 

SERVICE AWARD 
THE SERVICE AWARD IS  GIVEN TO 
MEMBERS WHO DISTINGUISH 
THEMSELVES BY SERVICE TO THE 
WILD GOOSE ASSOCIATION. 

PRESIDENT'S AWARD 
THE PRESIDENT'S AWARD IS 
PRESENTED TO THE PERSON, 
PERSONS, OR ORGANIZATION AS 
DESIGNATED BY THE PRESIDENT 
OF THE ASSOCIATION WITH 
CONSENT OF THE BOARD OF 
DIRECTORS. THE PRESIDENT'S 
AWARD IS PRESENTED AT THE 
ANNUAL BANQUET. 

1976 - GENERAL JOHN D. LAVELLE, USAF 
1977 - ROBERT L. FRANK 
1970 - LLOYD D. HIGGINBOTHAM and VERNON L. JOHNSON 
1979 - CAPTAIN LOREN E. BRUNNER, USCG 
1980 - WALTER N. DEAN 
1981 - JAMES VAN ETTEN 
1982 - RALPH JOHLER 
1983 - R. MICHAEL EATON 
1984 - JOHN M. BEUKERS 
1985 - JAMES I. MERANDA 
1986 - REAR ADMIRAL ALFRED P. MANNING, USCG 

1974 - LLOYD D. HIGGINBOTHAM 
KEITH R. BRUHL 
EDWARD L. McGANN 

1975 - WILLIAM F. ROLAND 
BAHAR J. UTTAM 
JOHN M. BEUKERS 

1976 - MURRAY BLOCK 
JAMES P. VAN ETTEN 
CLAUDE PASQUIER 
WILLIAM VOGLER 
WlLLlAM REVEILLE 
NORMAN DICKERSON 

1977 - WlLLlAM F. ROLAND 
MARGERY 5 .  WEISBERG 
MEL CHASKIN 

1978 - WARREN J. FREDERICK 
THOMAS A. McCARTY 
DANIEL PANSHIN 
JOHN M. BEUKERS 

1979 - LEO F. FEHLNER 
LLOYD D. HIGGINBOTHAM 
ELLENA ROLAND 
JAMES P. VAN ETTEN 
VERNON L. JOHNSON 

1980 - LLOYD D. HIGGINBOTHAM 
RON S. WARREN 
BAHAR J. UTTAM 

1981 - WILLIAM F. RICE 
DAVID H. AMOS 
JAMES 0. ALEXANDER 

1982 - BERNARD AMBROSENO 
WALTER N. DEAN 
JOHN J. ILLGEN 

1983 - DAVID A. CARTER 
DAVID H. AMOS 

1984 - ROBERT SCHELLHASE 
HAROLD T.  SHERMAN 
BERNARD AMBROSENO 
FRANK RADlN 

1985 - CARL ANDREN 
LARRY SARTl  N 
ROGER HASSARD 
BERNARD AMBROSENO 
FRANK RADIN 

1986 - JOHN D. ILLGEN 
JAMES F. CULBERTSON 

1974 - UNITED STATES COAST GUARD 
(ACCEPTED BY  DONALD NAPLES) 

1975 - THE HONORABLE THEODORE C. LUTZ 
1976 - N 3  AWARD 
1977 - PAUL R. JOHANNESSEN 
1978 - DANIEL PANSHIN, LEO F. FEHLNER 
1979 - CAPTAIN WILLIAM B. MOHIN 
1980 - CAPTAIN DONALD FELDMAN, USCG 
1981 - LEO F. FEHLNER 
1982 - EDWARD L. McGANN 
1984 - RICHARD BEAM WILLIAM C. HOFFMAN 

CARROLL D. LYTLE FRANKLIN D. MacKENZlE 
WILLIAM B. MOHIN WILLIAM L. POLHEMUS 

CHARLES R. MIEL (POSTHUMOUSLY) 

1986 - DONALD D. ENGEN, REAR ADMIRAL, USN (RETIRED) 
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PAPER AWARD 
THE PAPER AWARD IS GIVEN TO 1973 - 
A MEMBER OF THE WILD GOOSE 1974 - 
ASSDCIATION FOR THE BEST 1975 - 
PAPER PUBLISHED ON THE 1976 - 
SUBJECT OF LORAN. 1977 - 

1978 - 
1979 - 
1980 - 
1981 - 
1982 - 
1983 - 
1984 - 
1985 - 

HONORARY 1986 - 

MEMBERSHIP 

ROBERT H. DOHERTY and  RALPH JOHLER 
WlLLlAM F. ROLAND 
ROBERT WEHR 
ROGER W. HASSARD 
ROBERT H. CASSIS and RICHARD J. ADAMS 
ARTHUR GOLDSMITH 
JAMES P. VAN ETTEN 
JACK M. LlGON and CHARLES R. EDWARDS 
WILLIAM L. POLHEMUS 
JOHN J. ANTHONY and ANDREW J.  SEDLOCK 
JAMES R. MacCULLOUGH and BARRY J. IRWIN 
ROBERT L. FRANK 
LT. RICHARD J. HARTNETT, USCG and  
LT. RONALD T .  HEWITT, USCG 
R.A. DOUGHTY and CDR WILLIAM K. MAY, USCG 

1972 - HORACE "DAN" REDDING 
GlFFORD HEFLEY 
HARRY DAVIS 

1974 - THE HONORABLE JOHN MURPHY 
1979 - CAPTAIN CLYDE L. OLSOl-4, USCG 

CAPTAIN RAYMOND BAETSEN, USCG 
1980 - JOHN A. PIERCE 
1982 - WINSLOW PALMER 
1984 - WALTER CRONKITE 
1986 - LLOYD D. HIGGINBOTHAM 

LORAN RELATED PAPERS 

1984 - THIRTEENTH ANNUAL TECHNICAL SYMPOSIUM 

Scull, Dav id  C. - "Update o n  t h e  U.S. Federal Radionavigation Planf1 

Thra l l ,  LCDR William J. - "USCG Plans f o r  LORAN-C - T h e  80's and  Beyond" 

Stenseth, Andreas - "European LORAN-C Working Group Act iv i t ies"  

Bradley, J e r r y  - "Federal Aviat ion Administrat ion Radionavigation Plans" 

Pietraszewski, David J .  - "A  Short  and  Long Term Comparison of LORAN-C and  C i v i l  Navstar GPS Signal 
Stabilit iest1 

Erickson, Robert,  Fox, Daniel, and Ti l l ,  Robert D. - "Evaluation o f  LORAN-C Navigation f o r  Non-Precision 
Approaches" 

Li l ley, Robert  W. and Brooks, Kent - "Evaluation of  LORAN-C for Inst rument  Approaches in Ohio" 

King, L a r r y  D., McConkey, Edward D., and  Venezia, Kr i s ten  J. - "CONUS LORAN-C Fl ight  Test" 

Dul l ,  Charles W. and Clerke, William H. - "LORAN-C Navigation as a n  A i d  to Aerial  Photographic Operations" 

Slagle, CWO Daniel C. - "App ly ing  the  'DRD' Model t o  In land A i rpor ts "  

MacKenzie, F rank  and Bleau, Charles A. - "Model f o r  Forecasting LORAN-C Coverage" 

Baer, Glen E. and  Edwards, Charles R. - "AAPS: Automated Aids-to-Navigation Positioning System - Integrat ion 
o f  LORAN-C and D ig i ta l  Sextants" 
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LORAN RELATED PAPERS (CONTINUED] 

Johler, J. Ralph and Cook, Alan R .  - "Accurate Position Determination in the Ber ing  Sea Using LORAN-Cut 

McCullough, J. R. ,  I rw in ,  B.J., and Hayward, R.C. - "Seasonal LORAN Variations i n  New Englandf1 

Taggart,  Lt. Doug - "USCG RED Di f ferent ia l  LORAN-C Study"  

Gray, David H. - "Chart  Lat t ic ing:  A Canadian Perspective1' 

Har tnet t ,  L t .  Richard J, and Hewitt, Lt. Ronald T .  - "The U.S. Coast Guard's LORAN-C Remote Operat ing 
System" 

McKenzie, B i l l  - "How Good t he  A i rc ra f t  A r e  Doing w i t h  the  Signals From Fox Harbor" 

Sherman, Harold T .  - "Final ly - A Practical ECD Estimation Technique" 

Il lgen, John D.  - "LORAN-C 1984: A H igh  Technology Nanosecond Accuracy System for HHE and Restr icted 
Waterway Navigation" 

Bregstone, Ed - "Proposed Common View LORAN-C T i a i n g  Control" 

Bregstone, Ed  - "LORAN-C In-Band Notch Fi l ter"  (Previous year paper) 

Sart in, L a r r y  - "A  Quar te r  Centu ry  o f  LORAN-Cft (Previous year paper)  

1985 - FOURTEENTH ANNUAL TECHNICAL SYMPOSIUM 

McGann, Edward L. - "Recent International Developments in LORAN-C" 

Bradley, J e r r y  W .  - "Fu tu re  Radionavigation Systems f o r  C i v i l  Aviat ion" 

Burke t ,  Paul E. - "Expanded Use o f  LORAN-C f o r  Aviat ion Purposes - State I n v ~ l v e m e n t ~ ~  

Longman, Ch ick  - "Use o f  LORAN-C f o r  Nonprecision Approach Operations" 

Polhemus, William L. and Hamilton, Gordon B.  - "LORAN-C RNAV in the  Ontario (Canada) Airspece Plan" 

Rogoff, Mort imer - "LORAN-C Coordinate Conversion" 

Saether, K and  Vestmo, E. - "LORAN-C Signal Stabi l i ty  S tudy  in North-Norway" 

Lally, V and Morel, C. - '!Wind Measurements Using A l l  Avai lable LORAN Stations" 

Mooney, Francis W. - "LORAN-C Signals in t he  Conterminus United States" 

Ginsberg, I. and But ler ,  J. - "Skywave ln ter ference Problems in the Labrador Sea Chain" 

Mooney, Francis W. - "LORAN-C Performance as a Ter res t r ia l  RNAV System in Massachusetts" 

Bl izard, M and Slagle, D. - "LORANX, West Coast Stabi l i ty  Study"  

Goddard, Robert B. - "Synchronizat ion o f  t he  French LORAN-C Chain w i th  the  A id  o f  GPS" 

Doughty, R., Crowell, R., Birdsel l ,  D., Pianka, D. and  Reust, R. - "Ocean Dumping w i t h  LORAN-C" 

Doughty, R.A. and May, W.K. - "Dif ferential  LORAN-C ... Where Do We Really Need I t? 

Bruckner ,  D. and Westling, G. - "Di f ferent ia l  LORAN-C: Estimator Improvement and Local System 
Implementation" 

Honey, John F. - "New Developments i n  LORAN-C lnter ference Contro l "  

Frost,  A, Belon, J., Schmottlack, T., and Rossi, S. - "LORAN-C Gr i d  Measurements i n  Coastal New Hampshire" 
(A  NOAA Sea-Grant Student Project) 

Mil ler,  Robert H. - "Gul f  Coast and  Eastern Seaboard LORAN-C Calibrat ion" 

Maynard, Ku r t i s  L. - "LORAN Dynamic Graphics Posit ioning System" 

Anderson, Ralph P. - "Conversion o f  the  LORAN-C Data f o r  the  HP-41" 

Lil ley, R. and McCall, D. - "Operational Considerations fo r  LORAN-C i n  t he  Non-Precision Approach 
Phase o f  F l ight"  NASA Technical Memorandum 97 

Erickson, Robert H. - "Results o f  LORAN-C Fl ight  Tests at Bedford, Massachusetts" 

Weeks, W., Moroney, M., and MacKenzie, F. - "Update o f  FAA Pilot Monitor Projectu 

Cortland, L a r r y  - "A Dramatic Demonstration o f  LORAN Capabilit ies" 

Polhemus, William L. - "Automatic Dependent Survei l lance Information Trans fe r  Requirementsft 

Dean, Walter N. - "More LORAN Coverage For  L i t t l e  More Money B y  Dual Ratingrt 
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CONSTITUTION 
CONSTITUTION 

ARTICLE I 

NAME 

The name of this association shall be the W i l d  Goose 
Association, "hereinafter referred to as the "Association." 

ARTICLE II 

AIMS AND PURPOSES 

The Wild Goose Association i s  formed to provide an organi- 
zation for individuals who have a common interest in loran 
and who wish to foster and preserve the art of loran, to 
promote the exchange of ideas and information in the field 
of loran, to recognize the advances and contributions to  
loran, to document the history of loran, and to commemo- 
rate fittingly the memory of fellow Wild Gefise. 

ARTICLE I l l  

COMPOSITION OR NATURE 

The Association shall be composed of individuals who con- 
cur in the aims and purposes of the Association and shall 
not be used for the dissemination of partisan principles, nor 
for the promotion of the candidacy of any person seeking 
public office or preferment, nor for promotion of any 
commercial enterprise. 

ARTICLE IV 

MEMBERSHIP 

SECTION I. MEMBERSHIP. There shall be five (5) classes 
of membership; regular, honorary, life, associate and cor- 
porate. Any individual or organization that has an interest 
in the field of  loran i s  eligible for membership. Application 
shall be presented to the Board of Directors or i t s  delegated 
representative and action to accept or reject the application 
shall be completed within three (3) months from receipt 
by the Association. 

SECTION 2. REGULAR MEMBER. A regular member i s  
a person whose application has been accepted and elects to 
pay regular membership dues annually. The right to vote, 
hold office and serve as chairman or members of commit- 
tees shall be extended to regular members in good standing. 

AND BY-LAWS 
SECTION 3. HONORARY MEMBER. Honorary member- 
ship may be awarded by the Board of Directors to an 
individual who has made an outstanding contribution t o  
loran. Not more than two persons may be awarded honor- 
ary memberships in any one calendar year. An honorary 
member shall be entitled to all privileges of regular mem- 
bership except that he shall not have the right to vote or 
hold office, unless he elects to meet the requirements of 
regular membership in addition to his honorary member- 
ship. Honorary membership shall continue for iife unless 
revoked by the Board o f  Directors. 

SECTION 4. LIFE MEMBER. A life member i s  a person 
whose application has been accepted and elects to pay in 
advance the life membership dues. Such a person shall be 
a member for life without further payment of annual dues. 
A life member in good standing shall be entitled to all the 
privileges and rights of regular membership. 

SECTION 5. ASSOCIATE MEMBER. An associate member 
is an organizational unit, such as a library, whose applica- 
t ion has been accepted. Associate members shall receive 
the publications of the Association and other printed 
matter having potential interest to non-members. Associate 
members shall not have the privilege to vote or hold office. 

SECTION 6. CORPORATE MEMBER. A corporate mem- 
ber i s  an organizational unit whose application has been 
accepted. There shall be two (2) classes of corporate mem- 
bers. Class 1 shall include organizations operated for a pro- 
f i t  which have 500 or more employees on the first day of 
the current calendar year. Class 2 shall include the follow- 
ing: 

Organizational units of a government 

Educational institutions or units thereof 

Bona Fide non-profit organizations 

Organizations operated for profit that have less that 500 
employees on the first day of the current calendar year. 

Divisions of corporations that are Class 1 members 

A corporate member shall have the privilege o f  nominating 
i t s  employees for acceptance as members who shall be 
extended all the privileges of regular membership. Those 
accepted shall not exceed ten (10) for a Class 1 corporate 
member or five (5) for Class 2. 

ARTICLE V 

MEMBERSHIP FEES AND DUES 

SECTION 1. PURPOSE. To provide funds for operating the 
Association, Dues and Fees may be established to cover the 
expenses. 
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SECTION 2. DUES. Annual and Life Membership Dues 
shall be established by the By-Laws to this Constitution. 
Annual dues shall apply to the calendar year. 

SECTION 3. FEES. Initiation fees may be established by 
the By-Laws. Special fees may be assessed equally against 
each regular and life member by the Board of Directors to 
cover extraordinary expenses. In such instances, special fees 
shall be assessed against corporate members at ten times the 
regular member rate for Class 1 and five times for Class 2. 

SECTION 4. FISCAL YEAR. The fiscal year shall be estab- 
lished by the By-Laws. 

ARTICLE V I  

OFFICES AND DIRECTORS 

SECTION 1 .  OFFICERS. The officers of the Association 
shall be President, Vice-president, Secretary, and Treasurer. 
All officers shall be members of the Association in good 
standing. 

SECTION 2. ELECTED OFFICERS. The President shall be 
elected by the Membership of the Association to serve for a 
period of one ( 1 )  year and thereafter until his successor i s  
duly chosen. No person may be elected to the office of 
President for more than two (2) consecutive terms. 

SECTION 3. APPOINTED OFFICERS. The Vice-president, 
Secretary, and Treasurer shall be appointed by the elected 
President. The appointments shall be made from among the 
elected Directors of the Association, and they shall serve 
for a period of one ( 1 )  year and thereafter until their suc- 
cessors have been chosen for the new presidential term. 

SECTION 4. ELECTED DIRECTORS. There shall 
be twelve (12) Directors elected by the membership 
07 the Association to serve for a period of three 
(3) years and thereafter unt i l  their successors have 
been duly chosen. The initial Directors shall be 
designated as one ( l )  year, two (2) year, and three 
(3) year Directors, to allow for the election o f  one- 
th i rd  ( 1 1 3 )  of  the Directors each year. Term o f  
office to be served b y  the initial groups o f  Direc- 
tors shall be determined b y  drawing lots by the 
founding Directors. All Directors shall be members 
o f  the Association i n  good standing. 
(Changed and approved Apri l  1, 1985.) 

SECTION 5. VOTING. Only members eligible to vote and 
in good standing at the time of ballot counting shall exer- 
cise the right of voting. Voting shall be by mail, and the 
annual election shall be held as prescribed in the By-Laws. 

SECTION 6. VACANCIES 

a. Vacancies occurring among elected officials between the 
time of the annual election and the start of the term of 
office shall be filled by the candidate or candidates for 
the office next in line according to votes received. 

b. Vacancies occurring among elected officials after the 
start of the term of office shall be appointed by the 
Board of Directors. 

SECTION 7. APPOINTED DIRECTORS. By action of a 
majority of  the Elected Directors, a maximum of three 
members in good standing may be appointed from the 
membership of the Association to serve as Appointed 
Directors for a term of office of one (1) year. Such ap- 
pointments shall be for the purpose of providing representa- 
tion on the Board of Directors from new and developing 
areas of loran activity where membership in the Association 
has not developed sufficiently to reasonably expect that 
representation would accrue by elected Directors. 

ARTICLE VII 

ORGANIZATION AND POWERS 

SECTION 1. BOARD OF DIRECTORS. The Board of 
Directors shall be composed of the President of the Associa- 
tion, the twelve (12) elected Directors of the Association, 
the appointed Directors of the Association, and the Imme- 
diate Past President of the Association. 

SECTION 2. BOARD POWERS. The Board of Directors 
shall be the highest ruling authority of the Association, and 
shall be responsible for the general management of the 
affairs of the Association. The Board shall be empowered to 
enact By-Laws, to incur obligations for which the Associa- 
tion is responsible, to appropriate funds, and to issue 
directives to officers or committees consistent with the 
Constitution and By-Laws. The Board shall enact By-Laws 
to establish any regulation that has a direct and enduring 
effect on the Membership. 

SECTION 3. EXECUTIVE COMMITTEE. The Executive 
Committee shall consist of the President, Vice-president, 
Secretary and Treasurer. 

SECTION 4.  EXECUTIVE COMMITTEE POWERS. The 
Executive Committee shall be the executive arm of the' 
Board of Directors, empowered to administer the affairs 
of the Association in accordance with the policies, resolu- 
tions, and directives of the Board. The Executive Com- 
mittee shall not be empowered to enact By-Laws. The 
Committee shall be empowered to incur obligations for 
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which the Association 'is responsible and to appropriate 
funds consistent with policy established by the Board of 
Directors, and with the Constitution and By-Laws. The 
Executive Committee shall be accountable to the Board 
of Directors for its actions. 

SECTION 5. PRESIDENT. The President shall be the chief 
executive officer of the Association. 

SECTION 6. POWERS OF THE PRESIDENT. The Presi- 
dent shall be empowered to act on his own initiative in 
managing the affairs of the Association. Actions of the 
President shall be consistent with management policy 
established by the Board of Directors, with commitments 
and appropriations o f  the Board and Executive Committee, 
and v i th  the Constitution and By-Laws. The President 
shall be accountable to the Board for his actions. 

ARTICLE V l l l  

ANNUAL CONVENTION 

The Convention shall be held annually at a time and place 
fixed by the Board of Directors and in accordance with 
the By-Laws. 

ARTICLE IX 

STANDING COMMITTEES 

The Association may provide by i t s  By-Laws for such 
Standing Committees as may be deemed necessary. The 
President, annually, shall appoint the Chairman of each 
Committee. 

ARTICLE X 

SPECIAL COMMITTEES 

Either the Association's Membership, duly assembled, or 
the Board of Directors or President may create special 
~odmi t tees and define their respective powers and 
duties. 

ARTICLE XI 

DISCIPLINE 

SECTION 1. ACTION, HOW TAKEN. The Board of 
Directors, after notice and a proper hearing, may by major- 
ity vote suspend or revoke the membership privileges of 
any Member. 

SECTION 2. CAUSES FOR ACTIONS. Any member of the 
Association may be suspended or expelled for misconduct 
reflecting unfavorably upon the Association. 

SECTION 3. MEMBER STANDING. A Member shall be in 
good standing if all dues and fees are paid for the current 

-calendar year and membership has not been suspended or 
revoked. The membership of members whose dues remain 
unpaid for two consecutive calendar years shall be revoked. 

ARTICLE XI1 

AMENDMENTS 

SECTION 1. The Constitution may be amended by a two- 
thirds (213) majority of the votes cast. 

SECTION 2. Proposed changes shall be placed on a ballot 
and mailed to the membership after approval by the Board 
of Directors. 

ARTICLE XI1 I 

AWARDS 

Awards for significant contributions in furtherance of the 
aims and purposes of the Wild Goose Association may be 
authorized by appropriate provision in the By-Laws. 

ARTICLE XIV 

REGIONAL CLUBS 

Regional clubs in furtherance of the aims and purposes of 
the Wild Goose Association may be organized as authorized 
by appropriate provision in the By-Laws. 

ARTICLE XV 

PUBLICATIONS 

Publications that serve to  further the aims and purposes of  
the Wild Goose Association may be organized as authorized 
by appropriate provision in the By-Laws. 
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BY-LAWS 

ARTICLE I 

OFFICERS 

SECTION 1. PRESIDENT. ^The President shall exercise 
the powers and perform the duties assigned to him by the 
Constitution and By-Laws. He shall be Chairman of the 
Board of Directors. He shall generally supervise the manage- 
ment of  the affairs of  the Association. He shall enforce the 
provisions of the Constitution and By-Laws, and be guided 
by the will of the Annual Convention. He shall preside at 
the Annual Convention. He shall appoint all necessary com- 
mittees and shall perform such other duties as are usually 
incident to the office. 

SECTION 2. VICE PRESIDENT. The Vice President shall 
preside in the abseye or disability of the President. The 
duties of the Vice President shall be such as may be 
assigned by the President. 

SECTION 3. SECRETARY. The Secretary shall keep a 
record of the proceedings o f  the Board of Directors and the 
Executive Committee, of annual meetings of the Associa- 
tion, and of all other matters of which a record shall be 
ordered by the President, the Board of Directors, the 
Executive Committee, or the Association. He shall per- 
form such other duties as may be assigned to him by the 
Constitution and By-Laws of the Association, the Presi- 
dent, the Executive Committee and the Board of Directors, 
and shall perform such other duties as are usually incident 
to the office. 

SECTION 4. TREASURER. The Treasurer shall collect and 
disburse all funds o f  the Association and be the custodian 
of such funds. He shall keep regular accounts on the 
Association's fiscal year basis in the books belonging to the 
Association. He shall make annual reports at each National 
Convention upon the condition of the Treasury and at 
such other times as shall be required by the Board of Direc- 
tors or by the President. He shall perform such other 
duties as may be assigned to him by the Constitution and 
the By-Laws of the Association, and shall perform such 
other duties as are usually incident to the office. 

ARTICLE I I  

BOARD OF DIRECTORS AND 
EXECUTIVE COMMITTEE 

SECTION 1. BOARD MEETINGS. The Board of Directors 
shall meet at such times and places as shall be designated by 
the President. The Secretary shall call a special meeting 

upon the written request of five (5) or more members of 
the Board. The Secretary shall notify all directors of each 
meeting in advance. 

SECTION 2. QUORUM. Seven (7) Directors or Alternates 
present shall constitute a quorum of the Board of Directors. 
Alternates counted for a quorum shall not exceed two. I f  a 
quorum is present for a meeting, decisions of the Boa'rd 
made by majority vot'e including absentee ballots shall be 
binding. I f  the number of members present i s  less than a 
quorum, the meeting may be held and'business conducted 
as i f  a quorum were present, but no actions shall be binding 
until ratified by a majority of the entire Board of Directors 
obtained by written ballot. 

SECTION 3. EXECUTIVE COMMITTEE MEETINGS. The 
Executive Committee may meet for the conduct of the 
affairs of the Association at times and places that are 
mutually agreeable to its members. Alternatively, the 
Executive Committee may conduct i t s  affairs by tele- 
phone conferences and/or written communications. Actions 
taken by the Executive Committee shall be consistent with 
the consensus of all its members. 

SECTION 4.  ALTERNATES AND PROXY. A Director un- 
able to attend a Board meeting may appoint an alternate to 
attend that meeting. An alternate may vote on any matter 
brought to vote during the meeting provided the alternate 
is a member in good standing of the Association and pro- 
vided a signed written proxy assignment to the alternate 
i s  in the hands of the Secretary of the Association prior 
to the meeting. 

SECTION 5. ABSENTEE BALLOT. A Director who is to 
be absent from a Board meeting and i s  not represented by 
an alternate may vote by written absentee ballot on ques- 
tions posed by the meeting agenda. Only absentee ballots 
that are in the hands of the Secretary of  the Association 
prior to the meeting shall be counted. 

SECTION 6. REMOVAL. A Director may be removed from 
office for lack of participation in the affairs o f  the Board 
after a hearing by the Board and upon an affirmative vote 
of two-thirds (2/3) of the members of the Board of 

Directors. 

ARTICLE Ill 

STANDING COMMITTEES 

SECTION 1. AUTHORIZED COMMITTEES. The Standing 
Committees of the Association shall be as follows: 
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Audit Committee 
Awards Committee 
Constitution Committee 
Convention Committee 
Historical Committee 
Journal Committee 
Membership Committee 
Newsletter Committee 
Nominating and Election Committee 

SECTION 2 .  CHAIRMEN OF STANDING COMMITTEES. 
The President shall appoint the chairman of each com- 
mittee from members in good standing. Members of the 
Board of Directors should be selected for chairmen of com- 
mittees where they can be effective; however, their selec- 
tion i s  not mandatory unless specifically required by these 
By-Laws. 

SECTION 3. MEETINGS. Each Standing Committee shall 
hold meetings at such times as may be specified, after due 
notice to its members, by its Chairman, by the President of 
the Association, or upon the request in writing of a major- 
i ty of i t s  members. Alternatively, the Standing Committees 
may conduct their affairs by telephone and/or written com- 
munications. Committee actions shall be consistent with 
the consensus of all i t s  members unless member participa- 
tion i s  prevented by abnormal circumstances. 

SECTION 4. REPORTS. Each Standing Committee shall 
keep a record of its proceedings and shall make a written 
report of its activities to  the Secretary of  the Association. 

SECTION 5. REMOVAL. Any member of a Standing Com- 
mittee may be removed from office by the Committee 
Chairman with the concurrence of the President, or by 
the written request of  two-thirds (213) of the committee 
members. 

SECTION 6. DUTIES. Each Standing Committee shall be 
charged with the duties assigned to it by the Constitution 
and By-Laws of the Association or by the President or 
Board of Directors and shall perform such other duties as 
are usually incident t o  committees of i t s  particular func- 
tion. Any question which may arise as to the jurisdiction 
of a Committee shall be determined by the President. 

SECTION 7. APPROPRIATIONS. The Chairman of any 
Committee may make application to the Board of Direc- 
tors or the Executive Committee for appropriations of 
funds for the work of such Committee. No committee 
shall have authority to incur any indebtedness or 
pecuniary - obligation for which the Association shall be 
responsible except to the extent previously authorized by 
the Board of Directors, or by the Executive Committee. 

ARTICLE IV 

NOMINATING AND ELECTION COMMITTEE 

SECTION 1. CHAIRMAN. The chairman shall be a mem- 
ber o f  the Board of Directors. 

SECTION 2. MEMBERSHIP. The chairman shall appoint an 
even number of members of the Association, not less than 
two (2) nor more than six (6), to serve on the Committee. 

SECTION 3. NOMINATIONS. Nominations to any office 
to become vacant may be made to the Committee in 
writing by any member of the Association, provided it is 
accompanied by a short biographical sketch of the person 
to be nominated, suitable for release to the general mem- 
bership and a complete but concise justification for 
nomination. 

SECTION 4. SELECTION. 

The Nominating and Election Committee shall solicit 
and review all nominations and shall select not less 
than two (2) nor more than five (5) candidates for 
President, and not less than eight (8) nor more than 
twelve (12) candidates for the Board of Directors. 

The Chairman of the Committee shall submit the 
Nominating and Election Committee nominations to 
the President of the Association for Board of Directors 
action not later than 1 April of each year. 

The Board of Directors shall review the nominations of 
the Committee and may add or delete candidates. The 
Board o f  Directors shall approve a slate of candidates 
and the Committee Chairman shall prepare and distri- 
bute mail ballots to all members other than Honorary 
Members regardless of standing. 

SECTION 5. ELECTIONS. 

a. Ballots shall allow write-in votes for all offices. Ballots 
shall be mailed to the membership between the first (1) 
and thirty-first (31) of May and only those ballots 
received in the Association mail box by 1400 on the 
thirtieth (30) of June from members in good standing 
at the time of receipt shall be counted. Ballots shall be 
returned in the ballot envelopes provided, and they shall 
not be opened prior to close of the election on thirty 
(30) June, and then only at such time and place as there 
are three (3) members of the Nominating and Election 
Committee present. 
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Results of the election shall be provided to the Secretary 
of the Association not later than fifteen (15) July. 
Results shall show each candidate and the number of 
votes received. The results shall be certified by the three 
Committee members present for the counting. 

The Nominating and Elections Committee shall establish 
the validity of ballots and shall exercise the discretion 
necessary to resolve voting discrepancies. Offices shall 
be filled by candidates who are selected in succession 
from the start of a list of candidates ranked in order of 
decreasing number of votes received. 

Immediately after counting, the ballots shall be delivered 
to the Secretary. The ballots shall remain in the Secre- 
tary's jurisdiction for possible recount until after the 
next Annual Convention, at which time they shall be 
destroyed. 

ARTICLE V 

AUDIT COMMITTEE 

SECTION 1. CHAIRMAN. The Chairman shall be a mem- 
ber of the Association who is not an Officer or a Director 
of the Association. 

SECTION 2. MEMBERSHIP. The Chairman shall appoint 
two (2) members of the Association who are neither 
Officers nor Directors to serve on the Committee. 

SECTION 3. DUTIES. The Audit Committee shall audit 
the accounts of the Association during the last two weeks 
of August. The Chairman shall submit a written report of 
the Committee findings to the Board of Directors prior 
to the Annual Convention. After approval by the Board 
of Directors, this report shall be distributed to the mem- 
bership. 

ARTICLE V I  

CONVENTION COMMITTEE 

SECTION' 1. CHAIRMAN. The Chairman shall be a 
member of the Association. 

SECTION 2. MEMBERSHIP. The Chairman shall appoint 
an even number of members of the Association, not less 

than two (2) nor more than six (6 ) ,  to serve on the Com- 
mittee. 

SECTION 3. DUTIES. The Convention Committee shall 
plan and conduct an Annual Convention in September 

or October of each calendar year at a place and date 
approved by the Board of Directors. Installation of all 
officers shall take place a t  this convention. 

ARTICLE VII  
MEMBERSHIP FEES AND DUES 

SECTION 1. FEES AND DUES. Fees and dues shall be 
paid on the following basis: 

Initiation Fee shall be $15.00 for Regular Members, 
$30.00 for Associate Members, $220.00 for Corporate 
Members Class 1 and $110.00 for Corporate Members 
Class 2. This fee shall include dues for the first year. An 
initiation fee paid after the eighth month of the calendar 
year shall also cover dues for the next calendar year. 

Regular Membership dues shall be $12.00 per year. 

Honorary Members shall be exempt from all Fees and 
Dues. 

Life Membership fee shall be $100.00. No initiation fee 
shall be required in case of Life Membership. 

Associate Membership Dues shall be $25.00 per year 

Corporate Membership Dues shall be $200.00 per year 
for Class 1. 

Corporate Membership Dues shall be $100.00 per year 
for Class 2. 

The annual dues are payable in advance on 1 January. 

SECTION 2. NONPAYMENT. Any member whose 
annual dues are unpaid on 1 Apri l  shall be con- 
sidered i n  poor standing unt i l  the dues are paid. 
If dues are not paid by  1 September, the member 
shall be suspended for a period of 16 months 
dur ing which time payment of two (2) years dues 
will restore membership for the 16-month period. 
Following an increase in annual dues, all back 
dues shall be paid at the new rate. (As amended 
12 October 1983 and 27 July 1984.) 

ARTICLE V l l l  
AMENDMENTS 

SECTION 1. The By-Laws may be amended with the con- 
currence of two thirds (213) of the members of the Board 
of Directors. 

SECTION 2. Members of the Board shall be provided a 
copy of all proposed changes and given thirty (30) days 
after date of mailing to respond. Yeas and Nays shall be 
recorded by the Secretary, including each member's vote. 
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ARTICLE IX 

AWARDS COMMITTEE 

SECTION 1. CHAIRMAN. The Chairman shall be a mem- 
ber of the Association. 

SECTION 2. MEMBERSHIP. The Chairman shall appoint 
an even number of members of the Association, not less 
than two (2) nor more than six (6), to serve on the Com- 
mittee. 

SECTION 3. DUTIES. The Awards Committee shall be 
responsible for administering the Awards Program of the 
Association in accordance with the Constitution and By- 
Laws. The Committee shall prepare a report describing the 
authorized awards and detailing criteria and procedures for 
nomination and selection. After approval by the Board of 
Directors, this report shall be distributed to the member- 
ship. 

ARTICLE X 

CONSTITUTION COMMITTEE 

SECTION 1. CHAIRMAN. The Chairman shall be a mem- 
ber of the Association. 

SECTION 2. MEMBERSHIP. The Chairman shall appoint 
an even number of members of the Association, not less 
than two (2) nor more than six (6), to serve on the Com- 
rn ittee. 

SECTION 3. DUTIES. The Constitution Committee shall 
be responsible for proper preparation and administration 
of proposed changes t o  the Constitution for presentation 
to the membership, and proposed changes to the By-Laws 

for presentation t o  the Board of Directors. Further, the 
Constitution Committee shall prepare a report detailing 
procedures for forming Regional Clubs and providing a 
sample club Charter and Constitution. After approval by 
the Board of Directors, this report shall be provided on 
request,; to members interested in forming a Regional Club. 

ARTICLE X I  

AWARDS 

SECTION 1. The following non-monetary awards are 
authorized to further the aims and purposes of the Wild 
Goose Association: 

Medal of Merit: 

To be awarded to a person or persons tor a particular 
contribution of outstanding value to the development 
or fostering of loran. This award shall normally be given 
only after the exceptional nature of the contribution i s  
clear1 y recognized. 

Paper Award: 

To be awarded to a member of the Wild Goose Associa- 
tion for the best paper published on the general subject 
of loran. 

Service Award : 

This award will be given to members who distinguish 
themselves by service to the Wild Goose Association. 

President's Award: 

To be awarded to the person, persons, or organization 
as designated by the President of the Association with 
consent of  the Board of Directors. The Award shall be 
presented at the annual banquet. 

ARTICLE XI1 

REGIONAL CLUBS 

SECTION 1. Regional Clubs may be chartered by the Board 
of Directors to further the aims and purposes of the Wild 
Goose Association. 

SECTION 2. The area of jurisdiction for each club shall be 
appropriately designated. All Association members in the 

designated jurisdiction shall be eligible for club member- 
ship. 

SECTION 3. Members who desire to form a club shall make 
application for a charter to the Constitution Committee in 
accordance with the current procedures established by the 
Committee. The Chairman of the Constitution Committee 
shall forward the application and proposed Club Constitu- 
tion with the Committee's recommendations to the Board 
o f  Directors for action. When approved by the Board of 

Directors, the President of the Association shall issue the 
Charter. The Charter shall be retained by the Club unti l  
such time as the Club may become inactive, at which time 
the Charter shall be returned to the Association. 

SECTION 4. Each Regional Club shall upon issue of the 
Charter be provided with funds from the Association in the 
amount of $1.00 per Club member for the purpose of 
partially defraying the Club operating expenses. Such funds 
shall be further provided to each active Regional Club on 
April 1 upon application to and certification by the Mem- 
bership Committee of the Association as to the current sta- 
tus of membership. 

ARTICLE X l l l  

RADIONAVIGATION JOURNAL 

SECTION 1. PURPOSE. To provide to the membership of 
the Wild Goose Association and to  the loran community at 
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large a compendium of current Association and loran infor- 
mation and related topics. I t  i s  intended that the Journal 
will be updated and published annually, closely following 
the annual elections (approximately July of each year), to 
provide to the membership an annual report of the signifi- 
cant activities, accomplishments, and objectives of the 
Association. It i s  further intended that the Journal will 
serve the interest of the loran community by providing a 
compendium of loran information and reference data 
deemed to be of interest to the community at large. 

SECTION 2. JOURNAL COMMITTEE. The Journal Com- 
mittee shall be constituted to effect the compilation, edit- 
ing and publication of the Journal. The President of the 
Association shall annually appoint the Editor of the 
Journal, who will serve as Chairman of the Committee. The 
Editor shall appoint not less than two (2) nor more than six 
(6) members of the Association to serve on the Committee. 

SECTION 3. FINANCE. The Journal i s  intended to be 
financially self-supporting through the sale of advertising 
space and copies of the Journal to  the loran community at 
large. The Editor of the Journal may make application for 
the funds necessary to publish a specific issue of the 
Journal in accordance with By-Laws Article Ill, Section 7. 

SECTION 4.  CONTENTS. Prior to final editing and pub- 
lication, the Chairman of the Committee shall submit to the 
Executive Committee for approval a detailed listing of the 
contents of the forthcoming issue. 

SECTION 5. DISTRIBUTION. A t  publication, a copy of 
the Journal shall be provided to each member of the Asso- 
ciation at no cost. Copies shall be made available for sale 
to the loran community at large at prices to be determined 
by the Chairman of the Committee and approved by the 
Executive Committee, or Board of Directors. 

ARTICLE XIV 

HISTORICAL COMMITTEE 

SECTION 1. CHAIRMAN. The Chairman shall be a mem- 
ber of the Association. 

SECTION 2. MEMBERSHIP. The Chairman shall appoint 
an even number of members of the Association, not less 
than two (2) nor more than six (6), to serve on the Com- 
mittee. 

.SECTION 3. DUTIES. The Historical Committee shall be 
responsible for recording the history of loran and the his- 
tory of the Association. After initially preparing a historical 
manuscript of loran from i t s  beginning to the current 
calendar year, the manuscript shall be appended annually 
to record the significant events of  the previous year. This 
same procedure shall be used to record the history of the 
Association. After approval by the Board of Directors, the 
manuscript shall be published by the Journal Committee. 
The Committee shall prepare a report describing the pro- 
cedures to be used for gathering historical information. 
After approval by the Board of Directors, this report shall 
be distributed to  the membership. 

ARTICLE XV 
MEMBERSHIP COMMITTEE 

SECTION 1. CHAIRMAN. The Chairman shall be a mem- 
ber of the Association. 

SECTION 2. MEMBERSHIP. The Chairman shall appoint 
an even number of members of the Association, not less 
than two (2) nor more than six (61, to serve on the Com- 
mittee. 
SECTION 3. DUTIES. The Membership Committee shall 
be responsible for administering the membership records 
and affairs of the Association in accordance with the 
Constitution and By -Laws. The Comniittee shall review 
membership applications and provide recommendations 
to the Board of Directors regarding acceptance. The Com- 
mittee shall administer the collection of membership dues 
and shall forward the payments received to the Treasurer. 
The Committee shall maintain records of current member- 
ship including mailing address, type of membership, dues 
status, and such other considerations as may affect good 
standing in the Association. 

ARTICLE XVI  
FINANCES 

SECTION 1. FISCAL YEAR. The fiscal year of the 
Association shall start on the first (1) of September. 

ARTICLE XVl l  

NEWSLETTER 

SECTION 1. PURPOSE. To provide to the membership of 
the Wild Goose Association a means of frequent communi- 
cations covering information pertinent to the activities of  
the Association, the Board of Directors, the individual 
members and the loran community at large. It i s  intended 
that the Newsletter will complement the Radio Navigation 
Journal and be published at quarterly intervals as a mini- 
mum and monthly as a maximum. 

SECTION 2. NEWSLETTER COMMITTEE. The News- 
letter Committee shall be constituted to  effect the compila- 
tion, editing and publication of the Newsletter. The Presi- 
dent of the Association shall annually appoint the Editor 
of the Newsletter, who will serve as Chairman of the 
Committee. The Chairman shall appoint not less than two 
(2) nor more than six (6) members of the Association to 
serve on the Committee, 

SECTION 3. FINANCE. The Newsletter i s  not intended to 
be financially self-supporting, and will be supported from 
the general funds of the Association as a service to the 
membership. The sale of advertising space is permitted to 
defray expenses. 

SECTION 4. DISTRIBUTION. A t  publication, a copy of 
the Newsletter shall be provided to each member of the 
Association at no cost. 
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ARTICLE X V l l l  

TERMS OF OFFICE 

SECTION 1. DEFINITIONS. A one (1)  year term o f  
o f f ice is deemed t o  s t a r t  w i t h  comp le t ion~o f  the  insta l -  
la t ion ceremony a t  the  Annual  Convent ion and  ex tend  t o  
to th i s  same event  at t h e  n e x t  Annual  Convention. 
Mu l t i year  terms o f  o f f i c e  are mul t ip les o f  a one (1)  
year  te rm accord ing t o  th is  def in i t ion.  

SECTION 2.  VACANCIES. 

a. OFFICERS. Vacancies o c c u r r i n g  among elected o r  
appointed o f f i ce rs  shal l  b e  f i l led in accordance w i t h  
A r t i c l e  V I  o f  t h e  Const i tu t ion for  t h e  per iod rena in -  
i n g  o f  the  one (1) year term o f  o f f ice.  

b.  DIRECTORS. U n d e r  Ar t i c le  VI, Section 4 o f  t h e  
Const i tu t ion,  o n e - t h i r d  ( 1  13) o f  t h e  twelve (12) 
elected D i rec to rs  a r e  to b e  elected each year  f o r  
a th ree  (3)  year  t e r m  o f  off ice. 

(1) In t h e  event  t h a t  an elected D i rec to r ,  a t  t h e  
beg inn ing  o r  during his t h r e e  (3) year term o f  

o f f i c e  i s  elected to  s e r v e  as President,  o r  i s  s e r v -  
i n g  as lmmediate Past Pres ident ,  h i s  te rm o f  o f f i ce  
as D i r e c t o r  shal l  b e  considered vacant f o r  t h e  per -  
i od  h e  i s  s e r v i n g  as Pres ident  o r  lmmediate Past 
Pres ident  and shall b e  f i l led for  t h i s  per iod  on ly  
i n  accordance w i t h  A r t i c l e  V I ,  Section 6 o f  t h e  
Cons t i tu t ion .  Upon complet ion o f  h i s  du t ies  as 
Pres ident  o r  lmmediate Past Pres ident ,  h e  sha l l  
resume t h e  u n e x p i r e d  por t ion ,  i f  any, o f  h i s  t h r e e  
(3) year  te rm as an elected D i rec to r .  

( 2 )  In t h e  event  t h a t  an  elected D i rec to r  res igns  
a t  a n y  t ime d u r i n g  h is  t h r e e  (3) year te rm o f  
o f f ice,  t h e  unexp i red  p o r t i o n  shal l  be f i l led in 
accordance w i t h  Ar t i c le  V I ,  Sect ion 6 o f  t h e  Con- 
s t i tu t ion .  

(3) I n  t h e  event  t h a t  a n  elected D i rec to r  not i f ies 
t h e  Board  t h a t  he w i l l  b e  unable t o  se rve  d u r i n g  
any  speci f ic  po r t ion  o f  h i s  t h r e e  year te rm o f  of- 
fice, h is  te rm shal l  b e  f i l led f o r  t h i s  per iod  on ly  
i n  accordance w i t h  A r t i c l e  V I ,  Sect ion 6 o f  t h e  
Cons t i tu t ion ,  and h e  shal l  resume t h e  u n e x p i r e d  
por t ion,  i f  a n y ,  o f  h i s  t h r e e  (3) year  te rm a t  t h e  
end o f  t h e  specif ied per iod.  

YLe M.Pd Goode A55ociut ion i~ /L rmeJ  to PmuicL a n  oryaniza-  

tion for inrliuil luuk wLo Lave u common inlere5t in d o r a n  

a n d  d o  w i d  fo / h e r  a n d  p r e j e m  ds a r t  I o r u n ,  fo 

p n m o t r  d e  excLange idea5 a n d  in/ormation in tLr /eld of 
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GENERAL DYNAMICS 
TEXAS INSTR-NTS 

p. 0. B O X  4 0 5  M I S  3 4 1 6  
LEWISVILLE TX 7 5 0 6 7  

ACCESSIONS DEPT, B R I T I S H  LIBRARY 
BOSTON SPA, UETHERBY 
YORKSHIRE LSZ3 780 
ENGLAND 

J A M S  N. BODURTHA 
AORICULTURE INTELL. ASC. 

BRUCE P. BOGERT 
ENGINEER 

RICHARD 6. BOOTH 
USffi RkD CENTER 

AVERY POINT 
MOTOH CT 0 6 3 4 0  

AFGL RESEARCH LIBRARY 
JOHN R. BOWELL SULLS F L  2 8 0 7  

WNSCOW AFB MA 0 1 7 3 1  
ROBERT M. B W L E S  

ANALYTICCU. SYSTEMS ENG. CORP- 
5 OLD CONCORD RD. 
BURLINGTON MA 01803 

WADE BRADFORD 
TEXAS INSTRLMENTS 

JOSEPH F. BRADLEY 
INDIVIDUAL MEMBERS 

JERRY BRADLEY 
F. A. A. AES-310 

EDWARD BREGSTONE 
U.S. COAST GUARD 

W Y  D. BREWER 
SEAVIEW ELECTRONICS I N C -  

ANTHONY BRODEAICK 
F. A.. a. AVS-2 

J O W  W. BROGDEN 
ELECTRONIC ENGINEER 

ROBERT D. BRONSON 
I 1  MORROW INC. 

CUARLES A. BROWN 

C ~ M U N I C A T I O N  SECURITY ESTB. 
101 COLONEL BY DRIVE 
OTTAWA, ONTARIO K I A  OK2 
CANADA 

PCWL D. I\BRFY(SON 
DVNCITREND 

WILLICVI R. ABRAnS 
SEAQUEST ASSOCIATES 

RAY ABRACZINSKAS 
LEAR SIEGLER, I N C -  

NANCY M. ADCIIIS 
DeLORPlE BLOBAL W P I N G  k NAV SYS 

GARY T. ADAHS 

DeLWmE GLOBAL MAPPING & NAV SYS 
LDWER MAIN STREET P. 0. BOX 2 9 8  
FREEPORT ME 0 4 0 3 2  

FEDERAL AVIATION ADMINISTRATION 
800 INDEPENDENCE AVE. SW 
WASHINGTON DC 2 0 5 9 1  

DCEWEERING, INC-  
JFIMES 0. ALEXANDER 

ALEXANDER MARINE TRANSPORTATION 
BERNARD AMBROSENO 

EPSCO INC. 
DAVID H. AMOS 

CCGDI (EEE) 
WILL IAM V. ANDERSON 

TURBOPROP INTERNATIONAL INC. 
RALPH P. ANDERSON 

THOMAS E. B R W N  
WVCU. SURFf+CE YEAPONS CENTER 

LOREN E. BRLNNER 
TAYLOR CREEK CONDOS 

EUOENE M. BRUSIN 
RACAL-MEGAPULSE, I NC. 

LEN BUCKWALTER 
AVIONICS M G A Z I N E  

JOHN A. BUDDE 
USCG 6-NRN-3 

E.W. ( B I L L )  BUEBEL 
UIECO 

Y. F. BURGIN 
SI-TEX MARINE ELECTRONICS 

RALPH W. BURHANS 
CONSULTANT 

PAUL E. BURKET 
OREGON STATE AERO. D I V I S I O N  

RICHARD E. BURKE 
USCG 

SUSAN G. BURNS 
NMEA NEWS 

ENGINEERING SOCIETIES LIBRARY 
3 4 5  EAST 47th STREET 
NEW YORK NY 10017 

I T T  AVIONICS D I V I S I O N  
5 0 0  UASHINGTON AVE. 
NUTLEY N J  071 1 0  CARL S. FVllDREN 

RACAL-MEGAPULSE, INC. 
NORMAN E. AUDROSS 

CONSULTANT 
JOHN APPLEGATE 

TEXAS INSTRUMENTS 

K I N G  MARINE RADIO WRP. 
5 3 2 0  1 4 0 t h  AVE. N 
CLEARWATER FL 33520-2846 - 

J I M  ARNOLD 
ANALYTICAL SYSTEMS ENG. CORP. 

PAUL H. ARNSTEIN KING RADIO CORPORATION 
4 0 0  N. ROGERS ROAD 
OLATHE, KS 6 6 0 6 1  C. R. ARRISON 

MARK I V  I N W S T R I E S  INC. 
JAMES M. ATTERIDGE 

ELECTRONIC W G .  REP. 
GLEN E. BAER 

A P P L I W  PHYSICS LAB. (JHU) 
LEON J. BAILLARGEON 

LIBRARY OF CONGRESS 
10 F I R S T  ST. 8 E  
WASHINGTON DC 2 0 5 4 0  

6ARY BLRRELL 
K I W  RADIO CORPORATION 

JIMMY D. C A I N  
WESTERN GEOPHYSICAL U). OF AMER. 

PERRY Y. CAPlPBELL 
U. S. COAST GUARD 

L O I S  CAMPBELL 
ANALYTICAL SYSTEMS ENG. CORF. 

JOHN F. CANNIFF 
DOT/TSC 

BJORN CARLSEN 
SIMRAD INC. 

C. S. CARNEY 
NWEA NEWS 

JOHN CAROCARI 
K ING RADIO CORPORATION 

JAMES C. CARROLL 

L I T T O N  BYSTEPIS, I*- 
5 X ) O  C W A  AVE- 
WOODLAND H I L L S  CA 9 1 3 6 5  

EDWARD E. BAKER 
U. S. COAST W A R D  

CUARLES BALTZER 

WILLIAM E. BARBOLIA. JR- 
BARBOUR ASSOCIATES 

ALLEN A. BARCO 

METEOROLOGICAL OFFICE 
LONDON ROAD 
BRACKNELL BERKWIRE R G l Z  2 5 2  
ENGLAND 

PETER F. BARRY 
HARTHAN SYSTEMS 

WILLIAM J. BECKER 
CONSULTANT 

LOUIS P. BENUA 

NORWEGIAN DEFENCE COHM. ADMIN. 
LIWGKAIA 1 
OSLO m i l  / A K E R S W ,  OSLO 1 
NORWAY 

DAVID A. CARTER 
POLYSPRING COMPANY, L T D -  

P. 0. BOX 54 
BENERAL POST OFFICE 
HaJO KDNO 

JOHN M. BELKERS 
V I Z  HANUFACTWING CO. 

RICHARD E. BICKNELL 
BICXNELL, IN. 

DAVE CASE 
KING RADIO CWPORATIf f l  
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FRANK CASSIDY 
D C I T W R I N E  I N T E A H C I T I W L  

ROBERT H. CASSIS, J R -  
U. S. COAST GUFIRD 

JOHN C. CASTONIA 
KAMAN TEMPO 

BRYAN H. CASTLE 
RACAL AVIONICS INC. 

HATCHER E. CHALKLEY 
TEXAS INSTRUWNTS 

F. J. CHAMBERS 
GLOBAL SYSTEMS, INC. 

LAURA 6. CHARRON 
U. S. NAVAL OBSERVATDRY 

tlEL CHASKIN 
USAF/ESD - - 

DALE CHAYES 
LwONT-WHERTY GEOLOGICAL 

JACK CLARKSON 

JUNIUS 5. UEMMf f lS  
I T T  AVIONICS, DEPT- 62111 

WAYNE P. COFFIN 
EPSCO INC. 

S I D  COLLIN 
I T T  AVIONICS 

COMMANDER ( P t l )  
COAST GUARD P A C I F I C  AREA 

COMMANDING OFFICER CEEEI 
U. S. COAST GUARD 

GEORGE CONSOLVER 
TEXAS INSTRUMENTS 

DONALD F. COOKE 
GEMjRPlPHIC DATA TECHNOLOGY, INC. 

HERBERT A -  C m  

C. EDMOND COOPER 
ARNAV SYSTEMS INC-  

HATHAWPIY CORNELIUS 
USCG 

PETER D. CORSON 

BRUCE E. CREGER 
A. 6. BUSCH & CO. INC. 

JAMES F. CLLBERTSON 
COAST WATCH 

CALVIN CULVER 
MICROLOGIC 

PAUL M. CUNNINGHAM 
VWGHT SYSTEMS D I V -  

CHARLES F. CUSACK 
eCIRRETT AIRESEARCH 

BONNIE DFIHL 

HARALD DAHL 
DAHL LORAN SERVICE 

PETER H. DANA 
CONSULTANT 

EDWIN 0. DANFORD 
DMAHTC/NAV 

THOMAS DANIELS 

RONALD W. DANKLEFS 
MICROLOGIC INC. 

DeLYLE DANNER 
ARNAV SYSTEMS INC. 

D.. R. DASGUPTA 
HONEYWELL AVIONICS 

I. HARRY D A V I S  
SYSTEMS REVIEW ASSOCIATES 

HAROLD S. D A V I S  
PORTRONICS COMPANY 

WALTER N. DEAN 
M N A V  SYSTEHS INC. 

W I L L I A M  A. DE GEORGE 
I T T  AVIONICS ( 6 6 3 1 1 )  

JAMES F. DeLORME 

DAVID DeLORME 
DeLORME GLOBAL MAPPING & NAV SYS 

LEON M. DE PALMA 
T ASC 

GILBERT DESVERNINE 

M I K E  DEWALT 

M. DIAMOND 
I T T  AVIONICS. DIV.  

DAVID M. DICKSON 
AT&T CPL 

CHARLES DILGER 
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M T I N  F. DOCKER 
CONSULTANT 

NORRY DOGAN 
M. I. T. 

FRANK DUJGMZRTY 
USCG 

RUSSELL A. DOUOHTY 

TERRY L. C. DUECK 
SYSTEMS CONTROL TECHNOLOGY 

ROBERT H. WNHKE, JR. 
BDEING CO. 

CHARLES W. DULL 
USDA FOREST SERVICE 

CHRISTOPHER DLINCOMBE 
GTE 

F. GEORGE du PONT 
PROFESSIOAL ENGINEER 

EDWARD DURBIN 
KAISER AEROSPACE 

I R A  DYER 
MASS. INST. OF TECHNOLOGY 

N E I L  EARNHARDT 
KING MARINE RADIO CDRP. 

CHARLES H. EDMONDSON 
UNIVERSAL NCIVIGATION CORP. 

CHARLES R. EDWARDS 
PREFERENCE FARM 

GUSTAF EHRNEH 
M C I  TLECOPlMUNICATION 

JOHN K. EINHORN 
n. I. T. 

ANTONIA L. E L I A S  
n. I. T. 

J. C. E L L I O T T  
TEXACO INC. 

ROBERT W. ELSNER 
BLOBAL SYSTEMS INC. 

ALBERT A. ELWOOD 
S. FLA. WATER MGMT. D ISTRICT 

B I L L  EMMETT 
ANALYTICAL SYSTEMS ENG. CORP. 

DONALD ENGEN 
F. A. A. AOA-1 

ROBERT H. ERIKSON 
FAA TECHNICAL CENTER 

MIKE W. EVANS 
WESTERN GEOPHYSICAL 

CARL E. F A F L I C K  
RACFIL-MEGAPULSE INC. 

H. E. F A L L I S  

D. T. F A R I S S  
RAYTHEW P(CIR1NE CO. 

TERRY FEENEY 
MICROLOGIC INC. 

LEO F. FEHLNER 
CONSULTANT 

DONALD A. FELDMAN 
S T M W I R D  O I L  (OHIO) 

M L E S  W. FENSKE 
TELEDYNE RYAN 

M V E Y  FERER 
A V I A T I O N  CONSULTANT 

W L D  H. F I N K  

WILL IAM M. FLANDERS 

ROBERT F. FLEMING 
VEGA PRECISION LABS 

ROBERT L. FRANK 
CONSULTANT 

BRUCE FRANCIS 
ADVANCED NAVIGCITION INC. 

EDWARD C. FRASER 
DEVELCO INC. 

RONALD FRAZIER 
USCG RkD CENTER 

JAMES E. FRENCH 
RCA MTP 

FRANK F R I S B I E  
F. A. A. ADL-I  

ALBERT D. FROST 
UNIVERSITY OF NEW HAMPSHIRE 

EUGENE 0. FRYE 
COLLINS RADIO 

CLRUS FUCHS 
DIRECTOR ENGINEERING OPERATIONS 

JOHN C. FUECHSEL 
NATIONAL OCEAN INDUSTRIES 

LAURENCE H. FUNAKOSHI 
DEFENSE MAPPING AGENCY 

RICHARD LEE GARLICK 
SYBRON CORP. 

W I L L I A M  J. GFIRPONY 
I T T  CIVIONICS 

JOHN E. GAVLIK  
I ICLNWAV CORP. 

LEE GAZLAY 
USCG GNRN 3 RM. 1 4 1 7  

RALPH MORGE 
GEORGE ASSOCIATES. INC. 

PAUL D. GIBBS 
FOSTER AIRDATA SYS INC. 

W I L L I A M  F. GLASER 
ComMar I n c .  

DAVID W. GLEDHILL 
KAMAN TEMPO 

ROBERT 8.  GODDARD 
RACAL-MEGAPULSE INC. 

ROBERT F. GOEBEL 

ARTHUR GOLDSMITH 

ARTHUR GOODWIN 
TEXAS INSTRUMENTS 

JOHN F. 600D 
M S U N A I  PRESS 

ROBERT V. G W L D  

EUGENE GRASSLER 
ANALYTICAL SYSTEMS ENG. CORP. 

K E I T H  A. GRAY 
DeLDRME 6LOBAL MAPPING & NCIV SYS 

DONALD L. GRAY 
LEFIR SIEGLER. INC. 

W I L L I A M  GREENLEAF 
KING MARINE RADIO CORP. 

ROBERT H. G R I F F I T H  
HARTMAN SYSTEMS D I V  A T 0  

ROBERT GROSS 
SWITCHNET COIMJNICATIONS SYSTEMS 

JAMES H. GROVE, JR. 
ATTORNEY A T  LAW 

W I L L I A M  R. GUMERT 
CARSON GEOSCIENCE COMPANY 

GEORGE T. GUNTHER 
USCG 

GERALD A. GUTMAN 
NAV-COM-INC 

DAVID T. H A I S L I P  
TIDELAND SIGNAL CORP. 

CARL D. HALL 
PROF. OF DESIGN. BGSU 

BRIAN HANDLEY 
RATHEUN MARINE CO. 

S I G  HANSETH 
HANSETH MARINE RADIO 

J A N I S  HARBUS 
TEXAS INSTRMENTS 

MILLARD IWRMON 
HARMON ASSOCIATES 

GEORGE G. HAROULES 
DOT/TSC 

RICHARD J. HARRISON 
DATAMARINE INTERNATIONAL 

RICHARD J. HARTNETT 
USCG ACADEMY 

GLENN PI. HARVEY 

ROGER W. HFLSSARD 
U. S. COAST GUARD 

NICHOLAS HAY 
RACAL-WEGCIPULSE, INC. 

WILL IAM H. HAYES JR. 
U. S. COAST GUPAD 

GIFFORD HEFLEY 

PAUL E. HEINTEL 
T ASC 

JAMES W. HENDERSON 
W L .  SYS. ENG. CORP. 

DOUt HENKEL 
K I B G  RADIO CORWRATION 

LLOYD D. HI66IHBOTHFLM 
WNSULTCINT 

GREG HINTON 
TECHNOLOGY PROJECTS LTD. 

GEORGE R. HITCHCOCK 
COMMERCIAL FISHERMAN 

H- F. H I T E  JR. 

STEVEN R. HJERMSTAD 
ANALYTIC MICROSYSTEMS 

WILL IAM C. HOFFMAN 
FL IGHT TRANSPORTATION ASSOC. 
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CATWINO V. PUZON. JR. 
MCI TELECOHPNNICATIONS CORP. 

GEORGE QUINN 
F.A.A. WM-420 

FREDERICK H. RAAB 
GREEN MT. RADIO RESEARCH 

RICHARD T. RACE 
HYDROGRLlPHIC SURVEY CO. 

FRANK RADIN 
EPSCO. INC. 

SAM RANZINO 
AVIONIC SALES 

PATRICK R. J .  REYNOLDS 

CHARLES C. REYNOLDS 
I T T  MACKAY 

MICHAEL F. R I C C A R D R L I  

WILL IAM F. R I C E  
I TT 

WILLIAM E. RICHWDSON 

DAVID M. RIGOR 

JOHN RISCH 
TEXAS INSTRLJMENTS 

HOWARD 0. ROCK, I11 
MARINE ELECTRONICS INC. 

JOHN F. ROEBER 
SPERRY CORPORATION 

MORTIMER ROGOFF 
NAVIGATION SCIENCES. INC. 

ELLENA ROLFIND 

WILLIAM F. ROLAND 
U. S. C M S T  GUARD 

RONALD G. ROLL 
FIPPLIED PHYSICS LAB. 

JOHN C. ROTTLER 
NDRTHUEST INSTRUMENT 

GEORGE ROUSSEL 
OFFSHORE NAVIGATION 

STEVEN C. RUBIN 

BYRON D. RUPPEL 
USGS MARINE F A C I L I T Y  

B I L L  RUSSELL 
CIRCUIT DESIGN ENGINEER 

W. R. RYAN 
ED0 CORP. 

GERALD F. SAGE 
NAVIGATION TECHNOLOGY INC. 

MICHAEL SANT ANGEL0 
SPERRY SYSTEMS MGMT. 

T. R. SARGENT 
V I C E  ADM. U. S. ML)ST BUF)RD RE 

LARRY -T IN 
W A L Y T I C A L  SYSTEMS E N .  CORP. 

ROBERT SCHELLHASE 
USCG 

E. SCHNElDER 

WILLIAM SCHORR 
COMMANMNT (6-TES-4) 

KARL R. SCHROEDER 
U. S. COAST GUARD 

CHARLES A. SCHUE, 111 
U. S. -ST GUARD 

D n v m  c. SCULL 
DOT/RSPA 

F E L I X  SEBASTIAN 
RACAL MEGAPULSE 

JOHN SHEMA 
KING RADIO CORPORATION 

DAVE smna 
KING RADIO CORPORATION 

HAROLD T. SHERMAN 
ITT AVIONICS 

MARTIN W. SHUEY 
AOPA 

ROBERT W. SIMPSON 
PROFESSOR M. I. T. 

M. F. SPEARS 
~ C Y I S  CISSOCIATES. 1%. 

JOHN J. SPEIGHT, J R  
DEFENSE CIFIPPIffi MENCY 

LOUIS STADLIN 
CENTRAL ELECTRONICS INC. 

ROGER L. STEVENS 
ORTEW INC. 

JOE L. STEWART 
U.S. M A S T  WCIRD RET 

JOHN STOLTZ 
ADVANCED SYSTErtS CONCEPTS, INC. 

J I M  STOLPMAN 
KING RADIO CORPORATION 

GARY J. STOUT 
ATLT CDPIPIUNICATIONS 

DEAN STRAW 
FURUNO USA, INC. 

JEFFREY S. STUCIRT 
NATIONAL OCEAN SERVICE, NOAA 

JCYES E. B U U l V C I N  

ROBERT W. SKOK 
I 1  1IORROW INC. 

DAN SLAGLE 
USCG R&D CENTER 

F. PATTERSON SMITH 

M V I D  SHDLER 
SRD LABS 

NORBERT H. SNOBECK 
INTERNATIONAL COMPIUNICATIONS CO. 

HAL SOLOPION 
SYSTEMS U*(TROL TECHNOLOGY 

ROBERT W. SUMMERVILLE 
MARITIME OVERSEAS CORP. 

BOB SUNDQUIST 
KING RADIO CORPORATION 

ARNOLD SWAGERTY 
AIKEN APPLIED SYSTEMS 

ROBERT A. SWANSON 
UNIVERSITY OF CALIFORNIA 

WILL IAM A. GWCINSBURG 
RAYTHEON 

S I D  SWANSON 
TECHNOLOGY PROJECTS LTD. 

E R I C  R. SWANSON 

WILLARD M. SWARTWOOD 
DMAHTC 

THADDEUS E. SWIECKI 
AMERICAN AIRLINES P I L O T  

FLOYD SWITZER 
F M  APM-420 

ROBERT Y. TABLER 
P I L O T  MARINE ASSOCIATION 

DENNIS W. TALLAKSON 
MAGNEFAX INTERNATIONAL. INC. 

DAVID H. TANNER 
I C Y  STRAIT ELECTRONICS 

STEVEN D. THOMPSON 
ARINC 

A L V I N  THOMAS 
F. A. A. APM-400 

ROBERT D. T I L L  
DOT/FAA TECHNICAL CENTER 

:T . FREDERICK M. TINGLEY 
RACAL-CIEGAPULSE INC. 

N E I L  C. TITCOMB 
I N T ' L  M R I N E  INST. INC. 

A. A. TorlKO 
APPLIED PHYSICS LAB. JHU 

J I M M I E  L. TOMS 
ADVANCED NFIVIGATIDN INC. 

KENNETH J. TRENTHAM 
SPERRY SYSTEMS f f iMT 

L E E  TLJRBETT 
AERO SERVICES TRI-CITY, INC. 

BFIHAR J .  U T T M  
SYNETICS 

JAMES P. VAN ETTEN 

R. A. VANINA 
MCAL-MEGAPULSE, INC. 

CAROL M. VERONDA 
NAVAL RESEARCH LABORATORY 

B I L L  W E R  

E M I L  J. WALCEK 
LOCKHEED, CCIL IFORNI  A CO. 

EUGENE YCY-ENDZIEWICZ 
D I G I T &  STRATEGIES, INC. 

W l L L I I V l  6. WLKER 

JOHN J. WALKER 
E. SYSTEMS INC. 

JACK L. WALLACE 
NATIONAL OCEAN SERVICE 

JOSEPH G. WALL JR. 
APPLIED P W S I C S  LAB. 

DAVID E. WALLIS, J R  
RPW INC. 

JOSEPH A. WLSH 

ROBERT E. YARFYCOClSKY 
E SYSTEMS 

ROGER LIARBURTON 
JAYCOR 

RDNULD S. -EN 
TASC 

B I L L Y  J. UCITKINS 
WATKINS ASSOCIATES 

RON WEBER 
LOUReWCE ELECTONICS INC. 

COLIN 6. WEEKS 
HYDROORAPHICS ASSOCIATES, INC. 

VERNON I. WEIHE 
CONSULTANT 

WAYNE T. WELTON 
DeLORME GLOBAL I I A P P I f f i  & NAV SYS 

HAL WESSON 
TEXAS INSTRIMENTS 

GARY R. NESTLING 
USCG ACADEMY 

ARTHUR R. WHITTIAM 

RICHARD WIGHT 
USCG RLD CENTER 

W. F. WILSON 
DOCKSIDE ELECTRONIC SERVICE 

ROBERT G. WILSON 
K A m S  P A I N T  & COLOR CO. 

FRANK W. WILSON 

JOSEPH A. WOLFSON 
THE MITRE CORP. 

JAMES A. WOLLER 
UNITED A I R L I N E S  

W. K. WORDSWORTH 
AUSTRON, INC. 

OREGORY A. WRIGHT 
MCI TELECMMUNICATIWS CORP. 

KENNETH W. YOUNG 
ELECTRICAL ENGINEER 

GERALD P. ZEMLIN 
I T T  AVIONICS DIV.  

T -  8. ZINN, JR. 
WERRY UNIVAC 

JOSEPH ZYDA 
I T T  AVIONICS DIV.  

THaRKILD BALSLEV 

CARL0 BAUMER 
GENERALMARE s. r. 1. 

GUNNAR BERGSTEINSSON 
ICELAND COAST WCIRD 

BARRY R. BISHOP 
PROFESSIONAL SURVEYOR 

JOHANN H. BOETTCHER 

ROCKLEE BOGSETH 
S I R  SANFORD FLEMING COLLEGE 

HENRI A. BOUDRECW 
CANADIAN HYDROGRAPHIC SERVICE 

WOLF W. BREHH 

HENK H. BRINK 

JOSE M M I N H A  CAMPOS 

KELD CHRISTIANSEN 
MYTHEON MARINE SALESlSERVICE CO 

JOHN M. CURRIE 
INTERNAV LTD. 

RONALD E. DAVIES 
INTERNAV LTD. 

ADRIAN C. DE BRUIN 
RADIDNAV SYSTEM CONSULTANT 

H. E. DEMPSEY 
THRESHOLD CDMNNICATION SYSTEMS 

AIIANDIO DE SOUSA B~AGFI F I L H O  

H I M  DIJKSTERHUIS 
WHITLOCK EUROPE 

R. MICHAEL EATON 
CANADIAN HYDROGRAPH SERVICE 

ROBERT J. FITZSIMMONS 
NAV. SYSTEMS M I N T .  LTD. 

BORJE FORSSELL 
PROFESSOR 

WOLFGANG FRANTA 
TELECOH. DEVELOPMENT 

A. H. FRAZI  
UNIV. OF PETROLEUM I MINERALS 

ROCKY T. FUJINO 
KODEN ELECTRONICS CO. LTD. 

I. GINSBURG 
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B R I M  E R I C  GRANT 
CONSULTANT 

D W I D  H. BRAY 
m I W  HYDROGRCIPHIC SERVICE 

RICHARD 6. CILILLONPUIST 
TRANSP. CAWDCI COGARD 

FINN HENDIL 
PHILIPS ELEKTRONIK INDUSTRI 

KURT JMGER 
JCIEeER FLIWT SERVICE 

KMSTEIN JOHNUSEN 
NORCONSULT A/S 

WILLIAM E. JONES 
U. S. U)LIST GUCWID (RET) 

HIROWI KIYONO 
SEW CO. LTD. , ATTN. CICCNTS DEPT. 

JARLE KVERNDAL 

BILL LW 
MINISTRY OF TRANSPORTATION 

SIBFRIDD LESCHIUTTA 
DIPFIR. D I  €LET. POLIT. DE TORINO 

J. BLAIR MacAULAY 
LITTORNEY 

R. A. R. PUICADLIM 
DANLEA ELECTRONICS LTD. 

JOHN MASON 
RAtAL BEDPHYSICS LTD. 

JWN s l n m  name 

a x a  ~ I E R  
H.E. EISSIN6 K6 

STELIOS P. t€RTIKAS 
LNIUERSITY a m WICK 

KENZO NLRI 
T A I Y O  tUSEN CO.. LTD 

HUBERT L. IWIPeR 
UNIVER!3L HFIVIGCITION WRP.  

BEORMS P. M R D  
SERCEL 

JULICUV J. =SEN 
ENBINEER 

LOS PALHITOS 
BIRDPARK 

ROBERT C. PAYETTE 

M m O V A  PRDWKT CONSULT AB 
WE PETERSEN 

LUTZ PETERSEN 

W O N  PETERSEN 

DIETER POCLE 

aNTHONY R. WATT 
POLYTECHNIC M I N E  plc 

PRUIERAS 
DIRECTEUR du S. P. 8. N. 

REINHARD RICHTER 

6ERARD RWRO 
TECHNI PHONE 

JOSE tl. SANCHEZ 

BERNARD R. SCHLUETER 
OSCILLWWRTZ !5A (OSA) 

BERND SCIUENCKNER 

WHAT IS  THE WGA? 

The Wild Goose Association (WCA) is a professional 
organization o f  individuals and organizations hav ing 
an interest in Loran radionavigation. It i s  named 
af ter  t he  majestic b i rds  tha t  navigate thousands o f  
miles w i th  une r r i ng  accuracy. The WCA was organ- 
ized in 1972 and i ts  membership now includes hun- 
dreds o f  professional engineers, program managers, 
scientists and operational personnel from al l  segments 
o f  government, indust ry ,  and t h e  user community 
throughout t he  world, working fo r  the  advancement 
o f  Loran. 

WHAT ARE THE AIMS AND PURPOSES OF THE WCA? 

The  aims and purposes o f  t he  Wild Goose Association 
are:  (1) To foster and preserve the a r t  o f  Loran; (2) 
To promote the  exchange o f  ideas and information in 
the  f ield o f  Loran; (3)To recognize the  advances and 
contr ibut ions to  Loran; and (4) To document t he  his- 
t o r y  o f  Loran. 

OFFICIAL PUBLICATIONS OF THE WGA 

Official publications o f  the Wild Goose Association in- 
clude: 

(1) Radionavigation Journal - T h e  Journal i s  a com- 
pendium o f  cu r ren t  Association and Loran information 
and related facts. It is intended that  the Journal 
w i l l  be  updated and published annually, af ter  the  
annual elections, to  prov ide  to  t he  membership an 
annual report  o f  the  signif icant activities, accomplish- 
ments, and objectives o f  t h e  Association. Further; 
the  Journal provides a compendium o f  Loran informa- 
t ion and reference data deemed to  be o f  interest  to  
the  community at large. 
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( 2 )  Newsletter - The Newsletter is intended t o  pro- 
v ide  the  membership o f  the  WGA a means o f  f requent 
communications covering information pert inent t o  the  
activit ies o f  the Association, the Board o f  Directors, 
t he  indiv idual  members, and the Loran communtty at 
large. It i s  intended that  the Newsletter wi l l  comple- 
ment the  Radionavigation Journal and be published a t  
quar ter ly  intervals as a minimum and monthly as a 
maximum. 

(3) WGA Proceedings - The Proceedings document 
t he  papers presented a t  the  Technical Symposium o f  
t h e  Wild Goose Association's Annual Convention held 
in October. 

MEMBERSHIP 

There are f i ve  classes o f  membership: regular, honor- 
a ry ,  life, associate, and corporate. Any  indiv idual  o r  
organization that  has an interest i n  t h e  field o f  Loran 
is  eligible ,for memberthip. Regular membership is 
$15.00 for  the  f i r s t  year and $12.00 per year there- 
after. L i fe membership is $100.00. Associate member- 
sh ip  is $30.00 f o r  the f i r s t  year and $25.00 p e r  year 
thereafter. Corporate membership is  $220.00 o r  
$1 10.00 for  large or  small organizations, respectively, 
f o r  the f i r s t  year and $200.00 o r  $100.00 per year 
thereafter. Associate memberships are organizations, 
such as l ibraries, which are interested on ly  in receiv- 
i n g  the WCA publications. Large corporations may 
nominate 10 of their  employees for  regular  membership 
and small corporations [less than 500 employees) may 
nominate f ive. Additional information may be obtained 
b y  contacting : 

W i l d  Goose Association 
Box 556 Bedford, MA 01730 
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GOOSE ASSOCIA TlON 

MEMBERSH IP APPLICATIONS 

NAME: 

AFFILIATION /OCCUPATION : 

STREET : 

CODEICITY : 

STATE /COUNTRY : 

M A l L  CODE (Z IP) :  

PHONE: 

. . . . . . . . . . . . . . . . .  INITIATION FEE* AND 1 YEAR DUES .$ 15.00 0 
. . . . . . . . . . . . . . . .  INITIATION FEE AND LIFE MEMBERSHIP .$100.00 [1 

I 
I 
I 
I 

CODEIC ITY  : 

, - - - - - - - - - - - - - APPLlCATlON FOR ORGAN1 ZAT ION MEMBERSHIP 

I .  
I 
I 
I 

STATE /COUNTRY : 

I 

M A l L  CODE (ZIP):  

PHONE : 

ORCANIZAT IOfJ NAME: 

I . . . . .  l N l T l A T l O N  FEE* AND 1 YEAR DUES ASSOCIATE MEMBERX* $ 30.00 
INITIATION FEE* AND 1 YEAR DUES CORPORATE MEMBER, CLASS 1 **$220.00 
INITIATION FEE* AND 1 YEAR DUES CORPORATE MEMBER, CLASS 2** $110.00 

SPECIALIZATION : 

POINT OF CONTACT: 

STREET : 

* INITIATION FEE PAID AFTER 31 AUGUST COVERS MEMBERSHIP DUES FOR THE NEXT CALENDAR YEAR. 

** SEE CONSTITUTION, ARTICLE IV, FOR MEMBER DEFINITIONS. CORPORATE MEMBERS ENTER UP TO 
10 OR 5 EMPLOYEES, DEPENDING ON CLASS. 

REMIT FEE WITH FORM TO WlLD GOOSE ASSOCIATION, P.O. BOX 556, BEDFORD, MA 01730 



i : '  RENOWNED LEADER I N  RF ANTENNA COMMUNICATION SYSTEMS 
l r  " FOR AIRBORNE, LAND AND SEA APPLICATIONS IN  ELF, VLFILF, 

MFIHF, VHFIUHF FREQUENCY RANGE. SPECIALISTS IN DEVELOPMENT 
OF OMEGA, LORAN, NAVSAT AND GPS NAVIGATIONAL ANTENNA SYSTEMS 

SPEARS ASSOCIATES, INC. 
249 VANDERBILT AVENUE, NORWOOD, M A .  02062 (617)769-6900 
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