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                                                 Calendar of Events   

           

May 1- 3   SWS Meeting Temecula 

        “Flying to the Stars” 
     Registration & details: 

             http://ninetynines.net/sws99sCC/ 
 

May 2-3   Chino—Planes of Fame Airshow . . . .    
 

May 6  -  Business Mtg, Signature, 5:30pm . . . .  
 

May 9   Fullerton Airport Day   10 – 4     .    .    .             
 

May 13 General Meeting—Playing with Fire . . .  
 

 

May 16   Fly-in to Gillespie   Lunch @ 11:30 

     Coordinate with Colleen  714-757-2051 

 

June 17  Pilot of the Year Banquet &  
  Installation of Officers 

  Costa Mesa Country Club 

  (Note: Third Wednesday) 

 

July 5-10  International Conference —  
Munich, Germany 

 http://www.ninety-nines.org/index.cfm/conference.htm 
 
 
OUR MISSION --The Ninety-Nines is the  
International organization of women pilots 
that promotes advancement of aviation 
through education, scholarships, and mutual 
support while honoring our unique history 
and sharing our passion for flight. 
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Refreshment Committee 

Would the following members be so kind to co-ordinate with 

Cheryl Cotman at 949-723-1097 no later than May 10 

Celia Vanderpool—Karen Vaughn—Barb Ward 

Arlene Wilske—Lena Wilson 

Wednesday - May 13, 2015 

6:15 - Meet in parking lot 

6:30 - Hangar Flying 

7:00 - Announcements 

7:15 - Program 

Fire Lessons by 

Firefighter  

Chris Demateis 

When the OC 99s are hot, they are HOT!! 

Our instructor, Chris Demateis is a family man who has been a 

firefighter since 1997 and served the Orange County Fire 

Authority since 2001.  He will educate us on fires related to 

avia$on.   To solidify our lesson, we will be able to prac$ce the 

proper use of a fire ex$nguisher by pu(ng out actual fires  

(under the watchful eye of our instructor). 

 

Members with SIDA badges are needed to get us to the fire 

sta$on.  Please meet in the JWA Admin parking lot (3160 Airway 

Ave, Paularino/Airway, Costa Mesa) by the base of the tower to 

car pool with those who have Secure Area Access.   If you miss 

the car pool call 949-852-3200 and someone will come to walk 

you  through the Paularino gate to the fire sta$on. 



What would our lives be like without friendships?   

 

I have just returned from an extended weekend “reunion” with three of my high school classmates.  On 

the left is Bev.  We saw each other last October at my High School 50 year reunion.  My friendship with 

Bev was initiated when both of us were in 7th grade orchestra and playing violin.  Second from the left is 

Connie.  Connie and I were welded at the hip all through Jr High and Hi school.  She could not join us at 

the reunion.  Next is Carol.  Our relationship started in 9th grade (although we went to the same Jr 

High).  She and I were in almost all the same classes, but became especially close when she headed up 

our 50th reunion & I played second chair.  We decided to take the mini reunion to Connie since she 

missed the official class reunion (and since she volunteered her home in Prescott). 

 

Although I had not seen Connie since I married Alan (26 years in May), getting together felt natural.  Oh, 

the stories we shared!  Talk, laugh, listen, cry—so wonderful to be in each others presence again. 

 

We are so fortunate to be able to create lifelong friendships in our Ninety–Nines organization.  When I 

go to Section or International, it is like a mini reunion!  Not only do we get to catch up with our friends, 

we also have the opportunity to create new friendships.  These friendships can be statewide, nationwide 

and worldwide. 

 

My commonality with Bev, Connie & Carol is rooted in history—our history.  Our commonality in 

Ninety-Nines is the love of flight. 

 

I hope all of you have the chance to Make New Friends at the Section Meeting in Temecula.  It is an easy 

beginning to widening your circle of friends. 

 

Just as a reminder—here are the goals I would love for us to accomplish this year: 

 Mentor another member on the volunteerism side of our chapter.  It would be very healthy for our 

chapter if at least two people knew how to create all the wonderful things we do. 

 Plan ahead and have at least 20 members attend the Spring Section meeting in Temecula.   

 Serve our community and WIN the Public Relations and Aviation and Space Education Award. 

 

Your friend,  

Irene 
 

Make new friends but keep the old, 

One is Silver and the other Gold. 



Thank you, Peggy Watson Meinke for traveling down from Thousand 

Oaks  - mid week  -  to teach us about piloting a balloon.  Peggy 

presented a very organized and informative power point presentation.  

We learned that there are a surprising number of similarities between 

flying a balloon and flying an airplane.  Did you know  that a balloon must 

have an annual.  Every inch of the envelope is examined for rips, tears, 

burns, or any sign of weakness.  The basket and burners are included in 

the annual inspection. 

The feedback we received from the SoCal Pilots and OC99s in attendance 

was very positive.  Even the Fire Captian was impressed by the basket/

burner demonstration.  The evening was informative and fun. 

We were lucky to have our newest member, Robin 

McWilliams, bring her basket and burner to the 

presentation for a real hot demonstration.  We were 

offered a “hands on” experience at controlling the 

“throttle” of the balloon. 

We loved the fixed wing vs LTA comparison. 

Peggy, a Ventura County 99,  comes 

from three generations of pilots. 

Night glow is always a thrill to see. 

The balloon envelope getting repairs during the balloon's annual inspection. 

Everyone paid attention to the detail provided 

by Peggy. 

Irene, Robin & Becky 



 Orange County 99s and SoCal Pilots enjoying the warmth of the burner presentation by Robin McWilliams (our newest OC 99 member). 

Becky Valdez tries her hand at firing the burner, under the watchful eye of 

Capt. Rick Van  Auken, Orange County Fire Authority 

Irene  with Robin, hoping 

her ears don’t get singed. 

Robin McWilliams, testing the burner. 

Captain Rick Van Auken 

watching the burn with 

Chairman, Irene Engard. 



99s Point The Way at JWA  
 
Due to the shift in Magnetic North, the Airport's 
compass rose is no longer aligned properly.  To 
correct the alignment, the compass rose will be 
closed for reorientation and replacement of all 
existing materials.  The work is expected to take 
approximately two weeks to complete.  The compass 

rose will be closed on Tuesday, April 21 to Tuesday, May 5.  JWA 
maintenance personnel and contractors will be working on the project.  
Once the reorientation is complete the Chapter has been invited to paint 
the compass rose.  The compass rose will be painted in the 99s blue and 
white color scheme.  
  
There is no date set for the painting but it will take place following 
the new orientation.  The number of members allowed out to the compass 
rose site will be limited due to airport operations and security 
measures.  I'm expecting, if all else is on time, that we will start 
painting the compass rose around May 6th.  We'll be painting with airless 
sprayers so it won't be as tedious as before. Most of the work will be in 
the preparation. 
   
If you are interested in participating in this activity please email me 
at your earliest convenience.  Like I said, the number of painters will 
be limited.  Date and times to follow as I receive more information.  
What a fun time and how awesome that we get to air-mark John Wayne 
Airport!!  The 99s certainly have a presence.  Can't wait to see the 
aerial shot with article in The 99 News.  THIS is a great PR opportunity 
and worthy of some newspaper coverage.  Stay tuned for more information. 
 
 
Pat Prentiss 
Patprentiss@aol.com 

OC 99s Vicky Anderson and Shirley Tanner  ponder the  painting of the 
compass rose at the airport when it was known as “Orange County Airport” 
. . . a few years ago . . .   

99s Compass Rose in tiles at Ninety-Nines 
headquarters in OKC almost completed— 
May 2011 

 

OC 99s in year 2000 

mailto:Patprentiss@aol.com


General Aviation lost a hero this week... 

    Sunday, April 19, 2015 

Robert Baker, Private Pilot with his cherished Cessna 182 

   Our world, of General Aviation, lost one of its greatest champions on April 16th, 2015 in a tragic 
motorcycle accident. He didn't invent a new airplane or component. He didn't fly into space or fly 
heroic missions in a war. He didn't even work in the aviation field.   In fact, unless you flew in 
Southern California, you probably won't even recognize the name of this hero. Let me tell you why 
you should know him. Let me tell you about a low time private pilot who will inspire you with what 
he did, someone you will be proud of. 
   Robert Baker was a computer programmer with his own business, a wife, and six children who lived 
in Orange County, CA. He had a lifetime fascination with airplanes and flying but was never able to 
take flying lessons until later in life. That changed when at the age of 60, Robert inherited his 
father's Cessna 182. Robert obtained the Private Pilot Certificate he had always dreamt of. Robert's 
hobby quickly became a passion and he began to dedicate more and more of his time to sharing 
aviation with others and increasing safety education. 
   Robert was a very active member of EAA Chapter 92. He served as the President of that chapter for 
the last five years and shared his love of flying with 142 children on young Eagles flights. He was also 
instrumental in creating and raising money for flight training scholarships. 
   Robert was also an advocate and champion for general aviation safety. He was very active and 
served as the Vice President of SoCal Pilots Association. SoCal Pilots is an organization dedicated to 
the pilot community and providing monthly educational programs. Not satisfied with having just one 
chapter of several hundred members, Robert helped to create two new chapters in Fullerton and 
Chino, CA. 
   As one of the most dedicated Lead Safety Representatives for the FAA Safety Team in Long Beach, 
CA, Robert volunteered countless hours of his time improving and creating one of the strongest 
volunteer safety teams in the U.S. He didn't care who got the spotlight or applause at programs. You 
could always find Robert in the back welcoming people and using the computer program, he created, 
to scan attendee's badges and automate WINGS credit for programs. The only time you saw him in 
front was when he was leading FAAST meetings. Many well know aviation speakers, including Rod 
Machado, are proud to call him a close friend. He was one of the first people to let me speak and was 
always one of my biggest inspirations to do more. 
   Let us all raise a toast to our aviation friend, Robert Baker. He was a shining example of how 
anyone can make a huge difference in general aviation. Let us hope that his life continues to inspire 
pilots of any age, with any certificate, to do more in promoting the beauty and safety of general 
aviation.  You can help continue his work by donating any amount to the Robert Baker Memorial 
Flight Training Scholarship fund here: http://www.gofundme.com/s7uje6c   

http://r20.rs6.net/tn.jsp?f=00124H0lGIaL1Q1k-z5BR3u_AwQjs82gZ7YXwgxZS1Ef2PyewQgqyDCkYHk3URIazZGVytQdSO1DAz-IfRlpaLS8TSi-wsfY7jvIpfXD5b9yD9AHM1e71FBA1mWcLT2UhfrBszceoIfBFqZYXYDcSxXJ0Ymj-SyJ1pLJIS6LjVL6R7niRKMPc0GUQ==&c=IApeNidlE-nI8kfzcXx0TGnuJ7e_OPOufen8ge1MqK5HNUUxvNJiZg==&ch=glbvYiRSN_1nEAxUZtlXCGUuAY-WtDvhRwLI_sCGE1Xtl_950m4Bog==


 

Our newest 99 member, Robin McWilliams, joined our Orange County Chapter with a roar.  That is, the roar of her 
hot air balloon burner.  Robin was kind enough to bring her hot air balloon basket and burner to our April meeting 
so that our members could actually experience igniting the burner that was described in the evening's program.  
A picture is worth a thousand words, and hands on experience is priceless.  We could all feel the heat as we 
gathered around the basket to watch the tall flame leap into the air.  We made the fire officials on 
the airport a bit nervous, but once they investigated to see that Robin had everything quite under 
control, all was good.  Robin lives in Cypress and has her commercial balloon license.  The evening 
program included images of her balloon in flight too.  Beautiful!  Robin, we look forward to 
hearing some of your balloon stories at our meetings.  Welcome to our chapter and to the 99s!   
 
 -- Diane Titterington-Machado,  Membership Chair 
 

 
Pam Doddridge picked up her new carbon Cub in Yakima, Washington  
on April 16. 
 
After taking possession of her new Cub,  Pam and her husband, Bill,  
planned to spend the week flying their Cubs, “checking out all the grass 
runways we can find in the NW.” 
     
     (Doesn’t this sound like a lot of fun!) 
 
 
 
 
   
 
 

 
 

Pam commented:  “It's really pretty” 

 

T-shirt says:   
        

                Altitude 

            Some 

       Gain 

 

We found a beach 
landing strip, it was 
actually on the chart 
with wind socks. 

Pay it forward! 
 
One of our VERY  generous members donated an "extra"  
VERY nice headset to one if our student pilots, who, in turn, 
sent a VERY generous donation to our chapter! 
 
Here is the student pilot's son modeling the headset: 
 
Can you guess the identities of the benefactor and the 
recipient? 

 



 

Hello, My name is Irene Engard.   

I am running for Chapter Chairman of the Orange County 

Chapter of the Ninety-Nines.  I earned my ASEL PPL after 

six months of flying weekends in 1978.  I am still a low 

time, pleasure pilot, but I have had the privilege of flying 

aircraft from the Super Cub to the Good Year Blimp!  I have 

flown half way across the United States, around South Point 

in Hawaii and to a Himba Village in Namibia, Africa.  I 

earned my wings at SNA with Tig Pennock as my examiner.  

I couldn’t wait to get my license so I would be eligible to 

join the Orange County Ninety-Nines.  I learned of the 

Ninety-Nines through another woman pilot in my Japanese 

language class, Gwen Greyeagle Haynes.  Waaaay back 

then you had to have the recommendation of a current 

member (Gwen), attend three meetings and be voted into 

the chapter.  Within six months, I pulled up stakes and 

moved to Carson City, Nevada.  It took me many months to find the Reno Area Chapter (partly 

because I wasn’t looking very hard – remaining loyal to the OC – until I found that you needed to 

be a Reno member to work at the Reno Air Races). 

 

At that time the Reno Area Chapter paid to have a member attend the Southwest Section meeting.  

When no long term member volunteered, I did.  It was at the Madonna Inn.  What fun.  I met 

many wonderful, friendly ladies; Lois Dillman was one.  When I received a call from then governor, 

Thelma Cull to serve as Section Forest of Friendship committee chairman, I thought “I know 

nothing about the Forest of Friendship”, so I accepted.  That was the beginning of my involvement 

at the Section level, serving in many capacities.  I served as Treasurer for a couple of terms.  I 

even ran for Governor against Kathy Walton.  I was so glad that she won, as between the time I 

agreed to run for office and the election, I met my sweetheart, Alan.  Shift of focus! 

 

Alan & I have been married 26 years as of May 6th.  He has been wonderfully supportive of all my 

ventures and adventures.  When Pat Prentiss asked me to run for Chairman last year, the timing 

was right for me to get re-involved with the Ninety-Nines.  As your Chairman, I’m determined to 

do my best, have fun and shower the fun on all of you. 

 

It is my personal belief that our organization is terrific and that we can put the Fun back in 

Fundamentals while honoring our mission statement. 

 



Nothing is by chance!        from your Chapter secretary ~ 
 
When my family moved to the US from Australia in 2000, my visa status did not allow 
for me to work, so faced with this totally new concept, along with trying to settle 
in a new country and not knowing anybody, I immersed myself in volunteer activities 
at two local schools.  I remember feeling quite lost and wondering what the heck I 
was going to do with myself - my husband was busy setting up a new business project 
and my two children were starting new schools and quickly making lots of new friends. 
Everybody loved these two little Aussie kids with the funny accents! 
 
Shortly afterwards, while exploring the local area with my family, we were stopped at 
traffic lights on a highway alongside a little airport (which turned out later to be 
Oceanside!) and I found myself gazing out of the window as 
a couple of small airplanes took off. I said out loud  
casually - not thinking that anybody was listening - "wow, 
I would love to be able to do that".  Well somebody was 
listening, and a week or so later my husband Stephen  
presented me with an introductory flight certificate  
from a flight school in Long Beach.  The flight school  
was Rainbow Air, and my daughter Lauren accompanied me  
on my first flight. We both loved the experience, albeit 
only a 15 minute turn around the patch over the Queen  
Mary, Long Beach Harbor and back to Long Beach airport. 
 
I was still unfamiliar with the area, but thought Long Beach was quite a hike from 
where we were living near Dana Point. It was just a couple of weeks later when I met 
a super friendly Australian lady at my daughter's school who invited us to a BBQ at 
her home. It was at that BBQ that we met another couple and the husband was a private 
pilot who owned a C182 which he kept at John Wayne. Once we got chatting he suggested 
I contact Sunrise Aviation at SNA and get started with my flight training.  The 
pieces were all fitting together and I now also had a friend and mentor who 
generously offered me his time to assist me with this new venture as much as 
possible. 
 
The rest as they say - is history.  Nearly 15 years on, I can't imagine how different 
my life in America would have been without aviation - the experiences, the friends, 
the frustrations!  The wonderful feeling of self confidence and freedom that comes 
with piloting an airplane, is really only something that fellow pilots would 
understand.  I remember someone once saying to me that I was obsessed with flying 
(obviously not a pilot!), and thinking to myself that yes, it certainly can be an all 
consuming passion, but looking back at how this whole thing evolved, I would  
definitely say that 'nothing is by chance' and for me this flying thing was something 
that was just waiting to be discovered! 
 
Carol Bennett  
 

      son Jon, daughter Lauren, & Carol 

Carol earned her CFI on Nov 6, 2012 
The Chapter surprised her with a 
cake and balloons 



Our Chapter’s new treasurer: 

 

 When people ask me why I like to fly, my first thought for a response is "Why wouldn't I?"  

I have been interested in airplanes for many years thanks to my dad; the man is not a pilot, but he can 

tell you any kind of information on aviation, and he just makes it sound like the most amazing thing.  

My first flight in an airplane as the PIC wasn't until 2011, when in one of my high school classes we 

had a project that consisted of making a dream come true. 

 I came to California all the way from central Mexico to a flight school in Long Beach. So 

much excitement took over me on the way there. I didn't know what to think, I just wanted it to be and 

feel as I had always imagined.  

 Arriving at the flight school, the instructor who would take me up introduced himself; he gave 

me a briefing, and explained some basic aerodynamics which I proudly knew.  We started preflight as 

soon as we got into the airfield and started walking towards the airplane, a Socata TB-9 or Tampico. 

Interesting for an introductory flight I suppose, but it didn't matter, my heart just filled with joy the 

whole time.  I will never forget the moment when we slowly pulled the yoke back on the runway.  The 

takeoff felt surreal, "Someone pinch me please!"  We headed towards the ocean where we did some 

basic maneuvers.  Everything was turning out great, and when I thought things couldn’t get more 

exciting, there they were.  Whales!  Jumping around in the ocean for me, what a good omen.  I haven't 

been lucky enough to see another one.  

 Back at KLGB, the instructor and my family pointed out how happy I looked, they said I was 

glowing.  It wasn't over for me yet, since getting my first hour logged in was a huge deal.  This flight 

made me completely embrace the world of aviation. 

  Great experience to talk about back at home where I had to stay a couple more years to finish 

high school.  After graduation I came back to SoCal for flight lessons at KSNA, where I successfully 

got my PPL last August.  The 99's have been very supportive and encouraging since I started, I truly 

appreciate what they've been doing for me and my best friend Maddy Mearsch who introduced me to 

our wonderful OC chapter. 

 I'm currently at Sunrise Aviation, and I love flying their little Evektor SportStars.  My favorite 

place to fly is Catalina Island with my family.  Didn't see whales, but got to see some pretty serious 

buffalo. Fun times.  

 I am 20 going on 21 and my dream is to fly business jets and eventually become an airline 

pilot.  I'm definitely enjoying that way and it'll be a great having all these amazing women by my 

side.  

 

Happy flying ladies!  

 

Lena Wilson 

When Lena’s little sister & brother visited  from Mexico recently, they 
got a real treat:  Lena took them for a  sightseeing flight along the 
coast.     
Little girl is Andrea 9y/o and Oliver 12y/o 
“It was very fun! They really enjoyed it, I was happy to take them up.” 

Lena’s first solo was Thursday, April 17, 2014— 
One year later she is taking her family flying— 
Congratulations, Lena! 



Meet our new Chapter Vice-Chair: 
 
My neighbor Mr. Audi Searcy, a CFI, took me for a flight in 1968 to northern 
California.  I got the bug and couldn’t stop talking about my interest in aviation.   
In 1982 my husband (of 45 years this month) Frank  decided in order to make me 
happy that he would give me 3,000 dollars toward lessons for a Christmas gift.  
I purchased the books and after immersing myself in them, I took the written test 
and passed!  I began flying lessons at LGB and later transferred to FUL.  Always  
having only female instructors, I soloed on my 10th flight and passed my check  
ride after 59 hours of flight on 10/4/1983.  I am checked out in Cessna’s 150, 152, 
172 & 180. 
 
Several years ago Frank gave me a membership to the 99s for another Christmas gift. I was thrilled with the 
honor of being a 99 but due to my work schedule, could never attend the meetings or events.  After 
retiring from my full time job last year, I am now able to pursue my passion once again.  I would love to add 
an IFR rating to my bucket list.  My most memorable flight was when I took my mom for a scenic ride and 
had lunch at KRAL.  The tears of pride rolling down her sweet face that day melted my heart. 
#powerfulwomen 
 
I have been a Cosmetologist for 46 years and am still working in a salon.  I have also been a Mary Kay 
Cosmetics Consultant for 16 years.  I love to cook and sew and have a passion for growing sweet pea 
flowers.   
 
I also have a passion for our Military.  I am the Editor of a Military Newsletter and also volunteer at the Bob 
Hope USO at SNA, work as a volunteer for the “Socks for Hero’s” organization and have participated in 
their “Warrior Games” shooting competition.  Having won a Springfield Tactical .45 at one of the events,  
I continue to try to improve.  I currently sit on the board for my sister Suzan’s international business called 
“Global Gifts.”  At the age of 46 I taught myself to ride a motorcycle and have really enjoyed that hobby 
also. 
 
Frank and I both love to travel and have been to 27 Countries, some of them multiple times. 
 

Becky Valdez 

Becky’s first solo—we all remember that! 

       I’m sure Becky “flies” on this machine also! 



Save the Date 
June 17, 2015 

Pilot of the year banquet  

installation of new officers 

Where: 

Costa Mesa Country Club 

1701 Golf Course Drive  

Costa Mesa, CA  92626 

When: 

Wednesday June 17, 2015 

(3rd  Wednesday) 

Time: 

6 pm - No Host Cash Bar  

Cost: 

$35.00 

Registration will be sent Mid-May 

 and will be in June Plane Tales 

 

 



Help Support the Fullerton Airport! 
 

Fullerton Airport Day is growing to be one of the premiere City events.  We need to raise money to offset 

additional cost incurred for safety fencing, equipment rentals, fuel donations to attract more and interesting 

aircraft.  Your help will go directly to supporting this event. 

 

All funds raised will be paid directly to Fullerton Airport Pilots Association for Fullerton Airport Day 2015.  

"Airport Day" is an annual event when the Fullerton Municipal Airport opens its doors to the public, allow-

ing the community to tour the Airport and see first-hand the important role it plays in providing service not 

only to Fullerton, but to all of Orange County. The Orange County Fire Authority, the Anaheim Police De-

partment , the California Highway Patrol and other public agencies are just some of the participants. Other 

organizations including airport businesses, the Fullerton Airport Pilots Association, the Fullerton Chapter of 

the Ninety-Nines Inc., International Organization of Women Pilots, the Civil Air Patrol, and Fullerton’s own 

Police and Fire departments also participate.  

 

                  
 

Airport Day is on Saturday, May 9, from 10:00am – 4:00pm, and admission is FREE. 

 

Come out and see unique aircraft on display, take a ride in a helicopter or airplane, and take part in activities 

for both kids and adults. There will be vendors, great food provided by In N’ Out, Dickey’s BBQ, Boy Scout 

Troop 1565, and a first ever Beer Garden sponsored by Hangar 24 Brewery and the Fullerton Airport Pilots 

Association.  
 

Buy a t-shirt to help support this event! 

 

 
 Gildan Ultra Cotton T-shirt—with a very cool picture on the back!           $ 20 Unisex - Navy   

 

(editor’s note—sizing and how to purchase were not provided)        

http://www.ocfa.org/
http://www.anaheim.net/police/
http://www.anaheim.net/police/
http://www.chp.ca.gov/
http://www.fullertonpd.org/
http://www.cityoffullerton.com/depts/fire/default.asp


GPS – How Does It Work? 
GPS, or Global Positioning System, is an idea that has been around for a long time now and just 
about everybody uses it – in their aircraft, cars, and smart phones.  Most people are aware that that 
it works by communicating with a bunch of satellites in space, but not too many folks know much 
more than that.  This article is for those of you who are curious and would like to know a little bit 
more about GPS.  So, here’s an overview of how it really works in (hopefully) plain English. 
 
GPS was actually started in the ‘70s and it took quite a number of years to launch and position the 
“constellation” of 24 satellites needed for world-wide coverage.  Actually, now there are 27 (3 spares) 
and from any place on the planet, your receiver should be able to communicate with a minimum of 4.  
Originally it was controlled by the U.S. Department of Defense and could be switched over for use 
only by the military.  As of December 2004, per Presidential direction, GPS is governed by the 
National Executive Committee for Space-Based Positioning, Navigation, and Timing (PNT), co-chaired 
by the Deputy Secretaries of Defense and Transportation.  http://www.gps.gov/governance/excom/.  
By the way, some of you may know that the Europeans have their own satellite navigation system, 
Galileo.  See: http://www.esa.int/esaNA/GGGMX650NDC_index_0.html for more info.  The Russians 
also have their own constellation, called “Glonass” (Russian translation NOT included here!). 
 
GPS has now made its way into an incredible number of devices that lots of us are using all the time.  
Moving map displays are in our smart phones, cars, airplanes, hiking backpacks and boats.  For the 
US National Airspace NEXTGEN System, there are now 2 extra GPS-enhancing systems being 
developed that will make the GPS signals more accurate for air navigation:  Wide Area Augmentation 
System (WAAS) and Ground Based Augmentation System (GBAS).  Then there’s the proposed ADS-B 
systems the FAA is getting ready to require in a few years.  It probably won’t be too much longer 
before flying with GPS is mandatory.  While GPS isn’t infallible, and its signals can be jammed, with 
WAAS & GBAS, it can be extremely accurate.  For more info, see: http://gps.faa.gov/. 
 
There are 27 satellites in the GPS “constellation” – the baseline 24 plus 3 spares.  It took several 
years to get them all in their places, and now some of them have aged to the point where they are 
being retired and replaced.  Here’s some photos of what they look like, how they are placed in space, 
and how they are used. 

                    
 
OK, so enough of the preliminaries.  Here’s how GPS works in 4 steps: 
1. The basis of the system is “triangulation” from satellites which transmit certain radio signals.  

(More about triangulation below…)  To “triangulate”, a GPS receiver measures the distance to 
each satellite using the travel time of radio signals. 

2. To measure travel time, GPS needs very accurate timing which it achieves with some 
interesting tricks. 

3. Along with distance, it’s necessary to know exactly where the satellites are in space.  GPS 
satellites fly in medium Earth orbit (MEO) at an altitude of approximately 20,200 km (12,550 
miles). Each satellite circles the Earth twice a day.  They are carefully monitored for position. 

4. Finally, you must correct for any delays the signal experiences as it travels through the 
atmosphere. 

The computers in your GPS receiver, the satellites, and the GPS Master Control facility do all this for 
you, of course, so all you have to do is turn on your receiver and tell it where you want to go.  Whew!  
For those who want more explanation for each step, please keep reading! 
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Step 1)  The basis for how the system works is called “triangulation”.  In order to triangulate, a GPS 
receiver measures the distance between you and 3 of the satellites using the time it takes a coded 
radio signal to get from the satellite to you.  Signal speed is the same as the speed of light!  Each 
satellite has its own unique coded signal message, so there is no confusion as to which satellite’s 
signal is being received.  This code sequence repeats over and over (kind of like the ATIS loop at a 
tower airport) at known intervals.  Since there is a time delay between when the signal is sent and 
when it is received, all the GPS receiver has to do is measure the time between when it knows the 
signal was sent, and when the signal actually got to it.  From there, it’s just simple math: (signal 
travel time) x (radio signal speed) = distance.  Are you with me so far? 
 
Step 2)  There are some more engineering details about those coded messages that I won’t go into 
here, but I will say that in order to measure them properly, GPS has to have some extremely accurate 
timing (because the speed of light is so fast), and it does that with some tricks.  The timing on board 
the satellite is nearly perfect.  It’s done with those really accurate atomic clocks.  The way your GPS 
receiver synchs itself up with these satellite clocks without having an atomic clock itself (prohibitively 
expensive!), is to use a fourth satellite.  The receiver grabs time from all four satellites at once (so it 
actually needs 4 internal receivers), calculates a correction factor with which to update its own clock, 
and voilà!  Super accurate time! 
 
Step 3)  To know the time and distance to the satellites, the GPS needs to know exactly where in 
space those satellites are (it would make no sense to try to find how far you are from something else 
that is wandering randomly about).  To do this, the satellites are placed in orbit with great precision.  
The GPS receivers then are given the “almanac” information of where each satellite will be and when.  
They orbit the earth every 12 hours.  However accurate this position is, there are always some little 
deviations (called “ephemeris errors” for those who want to know).  There is a Master Control facility, 
which sends orbital (or ephemeris) data and time corrections to the satellites.  The satellites can then 
add position correction data to the radio signals they send out.  When your GPS gets these signals 
and puts them together with its almanac database, it then knows exactly where in space each 
satellite is.  By the way, the database updates for your GPS receiver include new almanac data, 
which is why it’s important to get regular updates! 
 
Step 4)  The last step, correcting a wide variety of possible signal interference errors, is pretty 
complex.  There are lots of things that can alter those precise time and distance calculations.  There 
are bunches of brainy people who’ve thought about these for years, and I’m not going to go into lots 
of details here, but a partial list of things that have been compensated for includes:  atmospheric 
effects on the signals, signals bouncing off of the ground (kind of like echoes), satellite problems, and 
signal angle from the satellites that have been picked by the receiver.  And intentional errors.  
Intentional?  Yep.  There was an initially implemented feature called “SA”, or Selective Availability.  
Position information had some specially coded “noise” put into the GPS signal to keep us civilians 
from getting “too accurate”.  This makes some sense if you remember that the system was originally 
set up for the exclusive use of the military.  The military GPS receivers had the ability to filter out the 
noise, but anybody else would have diminished accuracy.  That capability still exists, but since GPS 
has become such a standard for everyone, and since there are at least 2 other satellite navigation 
systems that exist, in May 2000, the “Selective Availability” noise was removed.  Since then, GPS 
receivers can be highly accurate.  See:  http://www.gps.gov/systems/gps/performance/accuracy/ 
 
Now if all this is as clear as mud, please let me direct your attention to a few very informative web 
sites, from which I pulled a lot of this information (and my thanks to them): 
 http://www.gps.gov/systems/gps/ 
 http://www.colorado.Edu/geography/gcraft/notes/gps/gps_f.html 
 http://www.garmin.com/aboutGPS/ 
 
Have a safe flight! 
 
Claudia Ferguson, Safety Chairman 
San Fernando Valley 99s 
Aviation Safety Counselor 
© CK Ferguson 2015 

CK Ferguson Page 2 of 2 04/23/15     4:34 PM 

http://www.gps.gov/systems/gps/performance/accuracy/
http://www.colorado.edu/geography/gcraft/notes/gps/gps_f.html
http://www.garmin.com/aboutGPS/


OUR MISSION 
The Ninety-Nines is the international organization of women pilots that promotes      
advancement of aviation through education, scholarships, and mutual support        

while honoring our unique history and sharing our passion for flight. 

   Join us Online 
 

Chapter Website  -   http://oc99s.sws99s.org/new  
 

Facebook  -  https://www.facebook.com/oc99s 
 

  Contact the OC99s -  OrangeCounty99s@gmail.com  
 

The FAA has published a list of 736 NDB and VOR/DME instrument 

approaches it wants to shut down starting this year as it moves to     

satellite-based navigation. In a Notice of Proposed Rulemaking (NPRM) 

published April 13 the agency says the approaches facing the axe are 

"redundant or underutilized" based on criteria it established in 2014.  

Included in this list are VOR approaches to Catalina, Chino, Carlsbad/

Palomar, El Monte, Fullerton, Long Beach, Ontario, Oxnard,  

Brackett, Riverside, and Santa Maria. 

The long-awaited list, including approaches in every state, was published in the Federal Register by the VOR 

Minimum Operational Network Working Group, in which AOPA participated. 

You may review the list of instrument approach procedures selected for elimination in the on the FAA website. 

 

To submit comments on the proposal by May 28, please cite docket number FAA-2015-0783. Comments may be 

submitted online or by mail to Docket Operations, M-30; U.S. Department of Transportation (DOT), 1200 New 

Jersey Avenue SE., Room W12-140, West Building Ground Floor, Washington, DC 20590-0001. 

 
    
  

                

                       10 May      Mary Kohler 
  16 May     Celia Vanderpool 
  20 May     Colleen Handrahan 
  29 May     Diane Myers                   
           
 
                       

            (If we missed your birthday, Happy Belated, and please send the date to  
                    Becky Valdez,   fxala@hotmail.com) 

mailto:OrangeCounty99s@gmail.com
https://www.faa.gov/air_traffic/flight_info/aeronav/procedures/reports/
http://www.regulations.gov
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