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TIGHAR (pronounced “tiger”) is an acronym 
for The International Group for Historic Aircraft 
Recovery, a 501(c)(3) non-profit educational 
foundation.
TIGHAR’s activities include:
• Investigating aviation and aerospace histori-

cal questions and mysteries through archival 
research, forensic data analysis, and archeo-
logical expeditions.

• Producing papers, publications, and videos 
to further the foundation’s educational mis-
sion.

• Providing expert historical and archaeologi-
cal research to government agencies for 
evaluation of cultural resources related to 
aviation/aerospace.

• Advocating for accuracy, integrity and pro-
fessionalism in the field of aviation historical 
investigation and the preservation of the 
material culture of flight.

TIGHAR’s activities are conducted primarily 
by member volunteers under the direction of 
a small full-time professional staff. The orga-
nization’s research is publicly available via the 
TIGHAR website.

One of the first photos of the wreck at Luke Field. 
Paul Mantz stands in the cockpit. Amelia Earhart 
and Fred Noonan are on the wing. The man in 

the suit is probably Harry Manning. See Chapter 
Seven: The Weakest Link, page 15.

https://www.tighar.org
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The Continuing 
Saga

In the thirty years since TIGHAR discovered it washed 
up on Nikumaroro, Artifact 2-2-V-1 has been examined, 
measured, evaluated, tested, analyzed, and dissected by 
dozens of laboratories, scientists, and experts in a wide 
range of forensic disciplines to test the hypothesis it is a 
piece of Amelia Earhart’s Lockheed Electra.  So far, we have 
learned much that supports the hypothesis and discovered 
nothing to disqualify it, but neither have we been able make a 
conclusive identification.

Fixing the Focus
Since May of 2019, TIGHAR’s forensic imaging expert 

Jeff Glickman has been working to pull sufficient detail from 
digitized frames in a 16mm film of NR16020 shot in Lae, New 
Guinea on July 1, 1937, to permit a detailed comparison of the 
artifact with the patch installed on Earhart’s Electra in Miami 
just before she began her second world flight attempt. The key 
is getting enough resolution from the images to see individual 
rivets so that we can compare the distinctive rivet pattern on 
the artifact to the rivet pattern on the patch. Given the large grain of 1930’s film, it’s a tall order. The 
camera was about 20 feet away from the aircraft and the small rivets on the Electra have a shaft 
diameter 3/32nds of an inch.

In the raw image, no rivets within the area 
of the patch are visible. The best technique for 
teasing out more detail is to combine several 
frames by a process known as superresolution, 
but the film was shot with a handheld, 
consumer-grade home movie camera and the 
photographer was panning from left to right. 
After months of collecting data on the film used 
and acquiring an example of the type of camera 
used, Jeff was able to correct for the variables 
between frames, but he was still not getting the 
expected clarity within the patch. Something 
was wrong.

The problem turned out to be a matter of 
focus. In the bright tropical light, the entire 
frame should be in focus, but it isn’t. Due 

to either operator error or a flaw in the particular camera, the part of the airplane closest to the 
camera – the vertical fin – is in sharp focus, with rivets visible, after the superresolution process, but 
the fuselage some eight feet farther away is not. It is computationally possible to shift the focus to 
the patch on the fuselage, but the process requires immense computing power. Fortunately, Jeff is 
currently in the process of installing a new supercomputer that will be among the 300 most powerful 
in the world. Once the focus has been corrected, he will then be able to apply superresolution to the 
corrected frames and, hopefully, see the level of detail needed to do a conclusive comparison with 
the artifact.

3:15pm, October 18, 1991.  Ric Gillespie and 
Kristin Tague puzzle over a piece of aluminum 
sheet near the collapsed roof of the Gardner Co-
Op Store. TIGHAR photo by Pat Thrasher who 
first spotted the object a few minutes earlier.

NR16020 being fueled for the next day’s flight to 
Howland Island.
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Seeing the Invisible
Meanwhile, research on 2-2-V-1 is proceeding on another scientific front. Penn State University’s 

Radiation Science and Engineering Center is using neutron radiography and neutron activation 
analysis to produce images and information beyond anything we’ve seen before.

According to RSEC Director Dr. Kenan 
Ünlü, “We can use these techniques to look at 
the surface images and make a qualitative and 
quantitative determination of ingredients.” 
Engineering Program Manager Dan Beck 
explained neutron radiography:

“This technique involves using neutron 
beams from the Breazeale Nuclear Reactor. A 
sample is set in front of the neutron beam, and 
a digital imaging plate is placed behind the 
sample. The neutron beam passes through the 
sample into the imaging plate, and an image is 
recorded and digitally scanned.

As the beam passes through, if it were 
uniform density, we wouldn’t see anything,” 
Beck said. “If there’s paint or writing or a serial 
number, things that have been eroded so we can’t see with the naked eye, we can detect those. 
Neutrons can create a contrast with materials that contain carbon or hydrogen by either absorbing 
or scattering neutrons.”

Neutron radiography has already detected markings on the artifact we’ve never seen. Whether 
they are natural or manmade remains to be determined.

“The other approach, neutron activation analysis, helps precisely identify the make-up of 
material,” Dr. Ünlü said. “This approach can determine the ingredients of a materials at parts-per-
million or parts-per-billion level sensitivity.”

The artifact appears to have axe marks along one edge. “It doesn’t appear that this patch popped 
off on its own,” Beck said. “If it was chopped with an axe, we should see peaks for iron or nickel left by 

the axe along that edge. Neutron 
activation analysis gives us that 
detail at a very fine resolution.”

The Penn State team is 
continuing to analyze 2-2-V-1 and 
likely will reveal their findings 
later this spring after more 
comprehensive experiments 
that include adjusting the 
irradiation time and power 
level of the reactor.

L to R: Daniel Beck, Senior Reactor Operator, Engineering Program 
Manager; Alison Portanova, Reactor Engineer/Supervisor, Reactor 

Operations; Kenan Ünlü, Director, Radiation Science and Engineering 
Center; in back, Alibek Kenges, Ph.D. student, Neutron Imaging.

One edge of the artifact appears to have 
been hacked free with a tool, possibly an 
axe.  There was a nickel-plated hand axe 

inventoried aboard NR16020 after the 
crash in Hawai‘i.
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he publicity surrounding TIGHAR’s investigation of 
the Earhart disappearance often inspires people with 
previously undisclosed photos, documents, and artifacts 

to contact us with their treasures. This is the latest.
In the late 1920s and early ’30s, Robert Cosner’s 

grandfather was a woodworking specialist building and 
repairing aircraft at the Lockheed factory in California. In 
October 1930, Vega NC7952 arrived with a smashed tail, a 
buckled fuselage, and a bent prop. The owner, Amelia Earhart, 
had flipped the airplane in a landing accident.

After making extensive repairs, Cosner’s grandfather cut 
out one of the numbers from the replaced wooden rudder 
and saved it as a souvenir.

To document the 
memento, he made 
a notation on the 
reverse.

A Tale of a Tail

Amelia Earhart and her “little red bus,” Lockheed 
Vega 5 NC7952. Amelia purchased the airplane, 

her third Vega, in March 1930.

The number 5 cut from NC7952 on the damaged 
rudder.

Sept. 25, 1930
   3:00 p.m.
 Emelia [sic] Earhart crashed 
 her plane a Lockheed Vega at the 
 N.A.S. Hampton Roads, Va.
Cause
  Overshot the field while
coming in for a landing and she
saw she was going over the ???
so she then set her brakes and
nosed her plane over on its back.
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Newspaper accounts tell a more complete 
story. Earhart was flying into the Naval Air 
Station for a speaking engagement that night at 
the Norfolk Portsmouth Traffic Club. There was 
one passenger in the cabin, former naval aviator 
Carl Harper.

Amelia’s version of what happened, as 
quoted in the press, was somewhat different than 
the description written on the artifact. “Over-
application of brakes, Miss Earhart said, caused 
the accident. As the wheels of her plane touched 
the ground, a latch on the inside door that forms 
the back of the pilot’s seat gave way, she said, 
throwing her off balance, and causing her to 
bear down too hard on the brake lever.” Amelia 
sustained a cut on her head and some abrasions. 
Harper broke a finger.

Fifty-nine years later, the daughter of the 
air station’s commanding officer told yet a 
third version. In February of 1989 Edna Whiting 
Nieswaner read of TIGHAR’s budding interest in 
Amelia Earhart and wrote to us. Fifteen years old 
in 1930, she remembered the incident well.

 My father, Captain Kenneth Whiting, was in 
command of the Naval Air Station. We lived in 
quarters at the edge of the landing field. … The 
air station field was re-claimed land pumped 
out of the waters of Hampton Roads on which 
the field edged. The government spent untold 
gold trying to grow grass on the brackish land, with very little success. As a result, the field had 
some grass and a number of pot holes and puddles. As Amelia landed she saw a pot hole or 
puddle. She slammed on her brakes, in an effort to miss the hazard.
 Her plane was designed so that the door to the cockpit was in part the back of the pilot’s seat. 
He copilot Carl Harter [sic] was in the tail of the plane so that his weight would hold the tail down.  
When she slammed on her brakes the door of the cockpit came open. The copilot jumped forward 
to hold the door shut, leaving the tail without weight. The plane immediately flipped over and 
settled in the middle of the field upside down.
 Amelia’s head was gashed open on the top by the dome light in the cockpit. She was treated 
by the flight surgeon Comdr. Rhodes [who] bound up her head in such a manner that the binding 
looked like a white cap. She was a guest at our house. My Mother added a rhinestone pin to the 
bandage. Amelia made her speech.
 She remained at our house for several days during which time she made many lengthy long 
distance phone conversations.
 Her remark to my father re her smashed up plane was: ‘It’s your problem. You take care of it 
and ship the plane back to New York.’ The Navy shipped the plane back to its home field.

From there it went to Lockheed for repair.
In a follow-up phone call with TIGHAR’s Ric Gillespie, Edna made no secret of her opinion of 

Amelia Earhart. “Her charming personality was a façade. Away from the reporters and cameras she 
was arrogant, self-important, and inconsiderate. She later sent my family a thank you note but she 
never reimbursed us for the large long distance phone bill she ran up.”

There is a sequel to Edna’s story. Seven years later, Captain Whiting was commanding officer 
of Fleet Air Base Pearl Harbor and Edna, now twenty-two, was well known to the pilots at Fleet 



7

Air Base. (She is the “Little Edna” referred to in USS Colorado pilot Lt. jg William Short’s letter to 
his father written during the Earhart search.) On March 20, 1937 Earhart wrecked her Lockheed 
Electra on takeoff from Luke Field.  According to Edna, while walking away from the crash site, Amelia 
encountered he father and said, “Every time I see you I get into trouble.”

As she had done in Virginia, Earhart left her wrecked airplane where it lay and was on her way 
home aboard S.S. Malolo that afternoon. This time it was the Army who cleaned up the mess and 
shipped the wreck back to California.

Earhart’s wrecked Electra being off-loaded from S.S. Lurline at San Pedro Harbor, 
April 2, 1937.
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he new year started with a frightening incident that could have destroyed the airplane, but exactly 
what happened is not clear. Earhart never wrote about it and the four published newspaper 
accounts contradict each other.1 As best it can be pieced together, on January 3 Earhart and 

Mantz flew the Electra to Mills Field (now San Francisco International). The purpose of the trip is 
unknown. The next day, in attempting to warm the engines for the return flight, a backfire started a 
fire in one engine which was extinguished with the automatic fire suppression system. An attempt to 
start the second engine resulted in a larger fire that was put out by airport personnel with hand-held 
fire extinguishers. Both fires were put out before there was any significant damage and the plane 
departed for Burbank a short time later.

Engine fires at start-up are usually caused by improper starting procedure. Successive fires in 
separate engines suggest a serious lack of knowledge or attention. One newspaper story has Earhart 
at the controls. Another says Mantz was responsible. The other two accounts lay the blame on an 
unnamed mechanic who was trying to be helpful. The latter explanation seems the most plausible.

In New York, George Putnam was coordinating with Standard Oil to deliver drums of donated 
fuel to key destinations on the world flight, working with the Department of State to secure permits 
and clearances from the many nations the flight would pass through, and always, always struggling 
to raise funding. In Honolulu, the cutter USCG Duane was preparing to depart on its January cruise 
to resupply the three American Equatorial Islands. Aboard would be two borrowed Army tractors, 
a truck, a road grader, and a civilian construction crew tasked with building an airfield on Howland.2  
Timing was tight. The work was expected to take three months and had to be completed in time 
for the March cruise which would support Earhart’s world flight, now scheduled to leave California 
in early March. Duane was scheduled to sail on January 6 but, on January 5, there was a hitch that 
threatened to scuttle the whole project.

Before they could be loaded aboard ship, the borrowed vehicles needed repairs that were 
expected to take three days, but the WPA (Works Progress Administration) funds needed to cover the 
repairs, purchase gasoline for the vehicles, buy necessary tools, and pay the wages for the airfield 
construction personnel were held up.3 The cash needed was only about $3,0004, but the Treasury 
Department required authorization from the president to release the money. The White House had 
received the request but there was no urgency because the Bureau of Air Commerce had presented 
construction of an airfield on Howland as a step toward the eventual establishment of commercial 
air service to Australia and New Zealand. Out of respect for Putnam’s request to keep the world 
flight strictly confidential, there was no mention of Earhart’s use of the island. FDR knew Earhart was 
planning a circumnavigation, but the last he knew she intended to cross the Pacific via Midway and 
Japan. Unless the cutter’s departure could be postponed and there was immediate executive action 
to free up the money, USCG Duane would sail without the construction party and there would be no 
airfield on Howland – and no world flight for the foreseeable future.

The Bureau of Air Commerce was successful in convincing the Coast Guard to push the sailing 
date to January 12, but there was only one person who might convince the president to fast-track the 
money. On January 7, Amelia sent a desperate telegram to FDR bringing him up to date on her plans, 
explaining the crisis, asking him to expedite his executive approval of the money, and begging him 
to “forgive this troublesome female flyer for whom this Howland Island project is key to [her] world 
flight attempt.”5 The president quickly authorized the disbursement, disaster was averted, and the 
cutter sailed for Howland on January 12 with the equipment, tools, and personnel needed to build 
the airfield.

Two days later, the Honolulu Star Bulletin ran an Associated Press story datelined Washington DC 
reporting:

Chapter Six: House of Cards 
January – February 1937
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WPA officials announced today that $3,061 has been allocated and $36,000 earmarked for 
immediate construction of an airport on Howland Island to provide an air base between the 
United States and Australia and New Zealand. President Roosevelt approved the project last 
week, setting machinery in motion for immediate construction.

WPA employes [sic] with tractors and other equipment left Honolulu yesterday for Howland 
aboard the coast guard cutter Duane.6

There was no mention of Amelia Earhart.
That same day, the United States Lines ship S.S. American 

Banker made port in New York and its master, Captain 
Harry Manning, disembarked to begin a three-month leave 
of absence to be Amelia’s navigator for the Pacific portion 
of her world flight.

Amelia Earhart and Harry Manning were both 31 when 
they met in 1928. The suddenly-famous flier was on her 
way home from England aboard the United States Lines 
S.S. President Roosevelt to be feted with a New York City 
ticker-tape parade for being the first woman passenger to 
cross the Atlantic by air. To give her a respite from press 
attention aboard ship, the vessel’s young captain invited 
her to spend time with him on the bridge. The two struck 
up a friendship that continued after the ship made port. 
The next year, Manning himself was honored with a ticker-
tape parade for his role in a dramatic rescue at sea and, in 
1930, perhaps inspired by his friendship with Amelia, Harry 
earned his pilot’s license.

In 1936, as a personal friend, minor celebrity in his own right, a master mariner, experienced 
navigator, licensed pilot, and amateur radio enthusiast, Harry Manning was Amelia’s choice to 
accompany her on the Pacific portion of the world flight. Exactly when he was recruited is not clear, 
but his name first appears as navigator for the world flight in a letter George Putnam wrote to the 
Bureau of Air Commerce on October 15, 1936 asking for help from the Department of State in securing 
the necessary permits from various countries.7 At that time the anticipated route across the Pacific 
was from San Francisco to Honolulu and thence to either Manila or Tokyo. The tentative departure 
date was February or March of 1937. Manning’s duties as a sea captain likely prevented him from 
participating in much of the planning for the world flight until his three-month leave of absence from 
United States Lines began. By then, the route across the Pacific had evolved and greatly increased 
the difficulty of his task.

Although relieving Amelia from the need to make a maximum-weight takeoff or performing 
aerial refueling, crossing the Pacific via Howland Island meant the absolute necessity of finding a 
tiny speck of land in a vast expanse of ocean. Pan American Airways regularly met that challenge, 
hopscotching from Oahu to Midway to Wake Island by a combination of dead reckoning, celestial, 
and radio navigation. A radio operator aboard the Clipper sent signals to direction finding stations at 
the departure and destination points. The ground station determined the aircraft’s relative bearing 
from or to the station and transmitted that information to the plane’s radio operator in Morse code 
who passed the information to the navigator.

Radio bearings provide directional information but not distance, so the navigator used dead 
reckoning and celestial observations to estimate the flight’s position, winds, and groundspeed. The 
navigator was then able to give the pilot a compass heading to fly and an estimated time of arrival 
at the destination. It was a good system that reliably guided the Pan Am flying boats from island to 
island.

Manning planned to use an adaptation of the Pan Am system to find Howland. There would be no 
direction-finding facility on the island so the Pan Am system would be reversed. Instead of receiving 
guidance from the ground, a radio direction-finder on the plane would be used to home in on signals 

Amelia Earhart and Captain Harry Manning aboard 
S.S. President Roosevelt, 1928.
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transmitted from a Coast Guard cutter standing off Howland. Aboard the Electra, Manning would 
serve as both radio operator and navigator, tracking and guiding the flight’s progress with celestial 
observations until the plane was close enough to take bearings on signals sent by the cutter. The plan 
was for him to accompany Earhart as far as Australia and return home, leaving her to complete the 
circumnavigation solo.

Navigating a ship is different from guiding an airplane. Although the principles and tools are 
the same, everything in aviation happens faster, fuel is far more limited, and margins for error are 
smaller. On a ship, celestial observations – establishing position using a sextant to take sightings of 
the sun and stars to measure their height above the horizon – use the natural line between sea and 
sky. Observations from an aircraft at altitude require an instrument that uses a bubble to create an 
artificial horizon.

Harry Manning had never done celestial navigation from an airplane so his requirements for a 
navigator’s station in the rear cabin of the Electra were based on anticipation rather than experience. 
He considered good visibility from both sides of the cabin essential but accommodating him came 
at a price.

Lockheed engineers designed the 10E Special to carry 1,200 gallons of gasoline, enough to fly 
nonstop from Hawai‘i to Japan. To withstand the stresses of a full-fuel takeoff, they had delivered an 
Electra with an immensely strong fuselage by eliminating most of the windows. Even the two remaining 
cabin windows were bisected by a stringer to create an unbroken framework. In late January 1937, 
to accommodate Manning’s desire for improved visibility, the stringers in the cabin windows were 
cut out, a window was added to the cabin door, and a large hole was cut in the starboard side of the 
aircraft for the installation of a special window in the lavatory compartment at the rear of the cabin.   
A cardboard mailing tube is strongly resistant to bending until you start cutting holes in it. Manning’s 
windows significantly weakened the fuselage but changes to the fuel system had reduced maximum 
capacity to 1,151 gallons and the Howland Island route had eliminated the need for a full-fuel takeoff, 
so the compromised structural integrity seemed permissible.

There is no mention of the modifications in private correspondence, Lockheed memoranda, or 
Bureau of Air Commerce records, so where the work was done is not recorded. However, during this 
same period, the registration numbers on the wings and tail were changed from R16020 to NR16020 
reflecting the approval for international flight granted the previous September.8 The re-painting was 
reportedly mentioned in a Lockheed Repair Order dated January 26, 1937,9 so the airplane was in 
the Lockheed shop around the time the structural work was done. More changes were also made to 
the fueling ports on left side of the fuselage. The third port was skinned over and a new one added 
further forward.

In this photo, the stringer is gone from the cabin window and a large navigator’s window has been installed in the lavatory 
compartment. The registration number now reads NR16020. The domed antenna for the Bendix Radio Compass is still in place.
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Around this time, the decision was made to give the aircraft the ability to communicate with ships 
at sea. All radio-equipped ocean-going vessels monitored 500 kilocycles as a “calling” and emergency 
frequency but, as delivered, the Electra’s Western Electric transmitter could broadcast on only two 
frequencies – 3105 kilocycles and 6210 kilocycles. The Western Electric receiver could operate on 
a wide range of frequencies, but not 500 kilocycles. Correspondence from Western Electric’s Los 
Angeles office dated January 25, 1937 shows plans to add the frequency to the transmitter were 
underway at that time. Adding the frequency, like adding the windows, was undoubtedly at the 
suggestion of sea captain Harry Manning. The radio work was to be done by Western Electric in New 
Jersey while Earhart was on the east coast to officially announce the world flight at a special press 
event in New York in early February.

For maximum impact, it was important to keep a lid on the news until then, but someone in Central 
America leaked confidential, but out-of-date, State Department correspondence to an Associated 
Press reporter, and a story appeared in the Bakersfield Californian headlined  “Earhart Planning 
Round World Hop.” The article, datelined Georgetown, British Guiana, said “The aviatrix will leave 
San Francisco to fly via China, French Indo-China, India, Arabia, East Africa, Brazil. British Guiana, 
Venezuela, and complete the trip in Miami. … she will be accompanied by Harry Manning, navigator.”10 
Amelia quickly demurred. “If the newspapers keep on planning for me to circumnavigate the globe, 
it might give me an idea, however… .” She declared she was leaving about February 1 for New York 
to bring her husband, George Palmer Putnam, back to their North Hollywood home.11 Nonetheless, 
the world flight cat was out of the bag again. The January 31, 1937 New York Times carried a story 
headlined “Captain Manning to Serve With Amelia Earhart on Her Round-World Flight.” The article 
said, “he has left for California to train for the post.”12

Exactly when Harry Manning arrived in Burbank is not recorded, but on February 9 he headed 
back to the east coast aboard the Electra with Earhart and mechanic Bo McKneeley. Accompanying 
them as far as St. Louis were Paul Mantz and Hollywood special effects expert Fred Jackman. Why 
Mantz and Jackman were traveling to St. Louis is not clear, but Jackman’s presence aboard the Electra 
was in violation of the aircraft’s restricted license which limited passengers to “bona-fide members 
of the crew.”13

Mantz saw the trip as an opportunity to give Earhart more instruction in her twin-engine piloting 
skills which he described as “rough.” He was especially concerned about her habit of maintaining 
directional control on takeoff with the throttles. In a multi-engine tail-wheel aircraft, it is common 
practice to use differential power to assist with steering while taxiing but, during the takeoff, the 
engines should be at full power and the aircraft held straight with rudder.14

February 9, 1937. Loading makeshift passenger seats aboard NR16020 for the flight east.
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The journey got off to a rocky start. More trouble with the fuel system meant a visit to the Lockheed 
plant and a delayed departure, then “a slight oil spray” prompted an unscheduled overnight stay in 
Albuquerque.15 Arriving in St. Louis the next day, Amelia said she was on her way to New York for a 
belated wedding anniversary celebration with her husband.16

On February 11, Earhart, Manning and McKneeley landed at Newark Airport, New Jersey and 
proceeded to a press conference at the Barclay Hotel in Manhattan where Amelia finally confirmed the 
rumors and officially announced her world flight. Harry Manning would be her navigator for the Pacific 
portion of the trip. The circumnavigation would start from Oakland, California and cross the Pacific 
via Honolulu; Howland Island; Lae, New Guinea and Darwin, Australia, where Manning would leave the 
flight. Earhart would continue around the world alone. The airplane was expected to be ready by March 
1, but Amelia said she would not “be stampeded into making too early a start.” Press coverage of the 
news was widespread, with Associated Press and United Press wire stories making the front page of 
many newspapers, although the New York Times relegated the story to page 25.17

At Newark, Western Electric technicians made 
the necessary changes to the transmitter and 
receiver to give the airplane 500 kilocycles capability. 
Communication on that frequency would have to be 
done in Morse code because radiotelephone traffic 
on 500 kilocycles was prohibited by international 
agreement,18 but Manning was adept at code and 
the navigator’s station would be equipped with a 
telegraph sending key.

On February 14, 1937, while the aircraft 
was in Newark, Amelia sent a telegram to Paul 
Mantz informing him she had changed her mind 
about a crucial piece of navigation gear.19 Bendix 
representative Cyril Remmlein had visited Earhart 
and Manning to show them the receiver and 
direction finder Vince Bendix wanted them to use. 

Harry Manning , Paul Mantz, and Amelia before departing on February 9, 1937.

Western Electric technician William Tinus with Earhart in Newark, 
NJ modifying the 27-A Remote for Western Electric 20B receiver.
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Then in service with the Navy, the RA-1 receiver and compatible direction finder was about to be 
marketed to the airlines and Earhart’s use of the system on her world flight would generate valuable 
publicity, but accepting Bendix’s offer meant removing the more user-friendly Bendix Radio Compass.

Both systems used a fixed “sense antenna” to 
resolve 180° ambiguity, but the Radio Compass 
automatically determined the bearing to the selected 
station. To get a bearing using the RA-1 system, the 
pilot had to rotate a circular loop antenna until a 
minimum signal was heard in the headphones – a 
difficult task in heavy static.

Why Earhart decided to downgrade the airplane’s 
radio direction finding capability is not clear. Bendix 
was reportedly offering a $5,000 contribution as an 
incentive and the world flight certainly needed the 
money, but there may have been another reason 
to make the switch. Western Electric had modified 
their transmitter and receiver so that Manning 
could communicate with ships, but he also wanted 
to be able check his position by taking bearings on 
ships. The frequency range of the prototype Radio 

Compass installed in the Electra is not recorded, but if it did not cover 500 kilocycles, Manning would 
want a system that did. On February 16, Mantz replied to Earhart’s telegram to tell her installing a 
rotating loop antenna over the cockpit would be “a fairly simple job.”20

The next day Earhart, Harry Manning, George Putnam, and Bo McKneeley began the journey back 
to California with a two and a half hour flight to Cleveland, Ohio. Upon arriving she said, “We just 
loafed along. There was no hurry and I like to coddle my engines.”21 A snowstorm kept them on the 
ground and prevented a planned stop at Purdue the following day, but on February 19 they continued 
westward. Manning used the opportunity to practice his aerial navigation skills and it did not go 
well. He passed a note to Amelia giving their position as over southern Kansas when they were, 
in fact, over northern Oklahoma.22 There was also trouble with the airplane. One of the propellers 
refused to change pitch, prompting an unscheduled stop in Blackwell, Oklahoma.23 McKneeley was 
able to get the prop working again, but when the flight continued on to Burbank the next day, Earhart 
was unable hear anything on the newly-modified Western 
Electric receiver. Inspection by local radio technician 
Joseph Gurr identified the problem: the antenna wire was 
not plugged in to the receiver.24

Cyril Remmlein arrived from Washington to install the 
new Bendix receiver and direction finder on February 
25, 1937 and the next day Amelia posed with the loop 
antenna for a publicity photo shoot and announced the 
world flight would depart on March 15.25

When first proposed by Putnam fifteen months 
earlier, a world flight would be attempted when 
Amelia was “intimately familiar with the ship under all 
conditions” and “only if and when everything proves out 
satisfactorily.”26 At the end of February, with two weeks 
left before the scheduled departure, the airplane still 
had frequent mechanical issues; a new direction finding 
system had yet to be installed and tested; the plan for 
the crucial Pacific portion of trip had been designed by a 
navigator who had never navigated an ocean flight; and 
Earhart’s ability to control the aircraft in a heavily-loaded 
take-off was in doubt.

In Newark, Bendix representative Cyril Remmlein shows Manning and 
Earhart the RA-1 receiver.

Amelia poses with the Bendix loop antenna.



14

Notes
1 United Press, January 4, 1937, “Flames Threaten new Earhart Plane;” Oakland Tribune, January 4, 1937, “Fire 

Damages Earhart Plane;” Associated Press, January 5, 1937, “Amelia Earhart’s Plane Threatened;” Napa Daily 
Journal, January 5, 1937, “Earhart Plane Catches Fire.”

2 Message from J.S. Wynne, Chief Airports Section, to R.L. Campbell, December 12, 1936.
3 Message from R.L. Campbell to J.S. Wynne, January 5, 1937.
4 Message from R.L. Campbell to J.S. Wynne, January 7, 1937.
5 Telegram from Earhart to President Roosevelt, January 7, 1937.
6 Honolulu Star Bulletin, January 14, 1937, “$36,000 Grant from WPA to Finance Work.”
7 Letter from George Putnam to Bureau of Air Commerce, October 15, 1936.
8 Wire from Bureau of Air Commerce to Amelia Earhart, September 21, 1936.
9 Amelia, My Courageous Sister, Carol Osborne & Muriel Morrisey, Osborne Publishers, 1987, p. 208.
10 Bakersfield Californian, January 25, 1937, “Earhart Planning Round World Hop.”
11 Boston Globe, January 27, 1937, “Amelia Earhart’s Flying Plans.”
12 New York Times, “Events of Interest in Shipping World,” January 31, 1937.
13 Bureau of Air Commerce License Authorization, NR16020, expiring June 5, 1937.
14 Hollywood Pilot – The Biography of Paul Mantz, Donald Dwiggins, Doubleday, 1967, p. 99.
15 Albuquerque Journal, February 10, 1937, “Amelia Earhart Spends Night Here On Flight East.”
16 Associated Press wire story datelined St. Louis, February 11, 1937.
17 New York Times, February 12, 1937, “Amelia Earhart to Circle Globe In Her ‘Flying Laboratory’ Plane.
18 International Radiotelegraph Conference, Madrid, March 1932.
19 Telegram from Earhart to Mantz, February 14, 1937.
20 Telegram from Mantz to Earhart, February 16, 1937.
21 The Evening Star, dateline Cleveland, February 18, 1937.
22 Amelia Earhart – the Mystery Solved, Elgen and Marie Long, Touchstone, 1999, p. 60. No citation.
23 Associated Press, date line Blackwell, OK, February 20, 1937.
24 Letter from Joseph Gurr to Fred Goerner, May 3, 1982.
25 Oakland Tribune, “Work on Lockheed Electra Plane in Final Stages,” dateline Burbank, March 2, 1937; Miami 

News Record, Miami, OK, “Miss Earhart Sets Take-Off Time,” February 26, 1937.
26 Purdue University Special Collections, Amelia Earhart Papers, George Palmer Putnam Collection, 

memorandum from Putnam “The Amelia Earhart Project,” 1935.

The 10E Special as it appeared at the end of February, 1937.
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L.A.

AMELIA EARHART

arry Manning’s navigational error during the trip from Newark back to Burbank bothered George 
Putnam. If the navigator couldn’t keep track of what state he was in, how could he hope to find 
a tiny island in the middle of a trackless ocean? Putnam’s Bureau of Air Commerce contact Bill 

Miller was scheduled to meet with Manning in Oakland to coordinate Pan American Airways radio 
direction finding support for the upcoming flight to Honolulu.1 On March 1, Putnam asked Miller to 
do him a favor.

Confidentially, I’d like to establish close contact with one of the best of the practicing navigators 
of Pan Am on the Pacific run. Perhaps we could induce him to run down here as my guest for a 
talk with Manning. Or if that doesn’t work out, we will send Manning up for a visit with you – and 
them. Strictly between ourselves, there doubtless is much that Manning can go over with them to 
advantage. Naturally, his experience is limited in a job like this – and they might be able to help.2

The next day, Manning and Miller met with Pan Am representatives in Oakland to work out radio 
protocols, but whether Manning also received the navigational advice Putnam recommended is not 
recorded.

On March 3 Manning returned to Burbank where final 
modifications to the airplane were being completed. 
The loop antenna for the new Bendix RDF system was 
installed above the cockpit and the trailing wire antenna 
was relocated. The aircraft had been delivered with a 
wire that was manually fed out from the extreme tip of the 
tail. Cranking the wire out after the plane was airborne 
and reeling it back in before landing was laborious so, 
to reduce the workload, an 
electrically-driven reel was 
installed in the cabin with the 
antenna wire deploying from a 
short mast under the 
navigator’s 
station.

It was also at this time that orange markings were added 
to the wings and tail of NR16020 to enhance visibility in the 
event the plane was forced down.3 During the world flight, 
the Electra would be refueled many times in remote locales. 
To facilitate communication with servicing personnel, an 

illustrated fueling 
form was drawn up 
and printed.

On March 4 and 
for the next three 
days, the Electra 
sported drag reducing 
“spinners” (domed 
aluminum cones) on 
the propeller hubs, but 
they were apparently 
judged to not be worth 
the added difficulty in 

Chapter Seven:  The Weakest Link
March 1937

The mast for the new trailing wire location was under 
the navigator’s station.

March 4, 1937. NR16020 with spinners on the 
prop hubs. Amelia displays kites she will use 

to signal for help if forced down.
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servicing the props and were gone by March 7. During that time, the preparations for the world flight 
were getting a great deal of attention from photographers and newsreel cameramen, so there are many 
pictures of the airplane with spinners on the propeller hubs, but they all date from those few days.

Lockheed’s Kelly Johnson flew with Amelia on March 5 to determine the best power, propeller RPM, 
and mixture settings for various altitudes to achieve optimum fuel economy.4 From the data he collected, 
Johnson provided Amelia with an hour-by-hour guide for conducting long distance flights in the Electra.5

Harry Manning did not participate in the research flight but he did make refinements to his navigator’s 
station. A low plywood platform had been built in the cabin over the Western Electric transmitter just 
behind the fuselage fuel tanks so that the navigator could sit on the platform and take visual bearings on 
ground objects through the two standard cabin windows using a pelorus – a telescopic sight mounted 
on a compass rose. Three instruments needed to determine true airspeed – an altimeter, an airspeed 
indicator, and an outside air temperature gauge – had been mounted on the cabin wall beside the 
starboard-side window, but photos show that by March 6 only the altimeter was on the wall and other 
instruments had been mounted in the plywood platform.

Putnam was still worried about Manning’s aerial navigation skills and, after discussing the matter 
with Bill Miller and Paul Mantz, he decided to conduct a test. On March 10, the Electra made a pre-dawn 
takeoff from Burbank with Mantz at the controls and radio technician Joe Gurr in the right seat. Putnam 
rode in the back with Harry Manning. Flying westward out over the ocean for an hour, Gurr ran checks 
on the radios and Manning was given the task of guiding the flight back to Burbank using only celestial 
and dead reckoning techniques. He was off by twenty miles. Had the target been Howland Island they 
would have missed it. To Harry it was verification that the key to finding Howland was RDF, which had 
always been his plan, but for Putnam it was confirmation that Manning’s navigational skills were not up 
to the task.

Upon their return Putnam phoned Miller in Oakland. It was five days until the world flight’s scheduled 
departure on March 15 and they had a navigator who couldn’t navigate. Something had to be done. Miller 
said Pan Am’s senior navigator Fred Noonan had recently left the company and might be available.  
Putnam asked him to set up an appointment.6

This photo taken on March 4, 1937 shows 
Earhart sitting on the navigator’s table. Manning 
is looking through the pelorus. There are three 

instruments on the cabin wall beside the window.

In this similar photo taken two days later on March 6, 
there is only one instrument on the wall.
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Miller also had some good news. He had received word from the State Department that all diplomatic 
permissions and clearances for the world flight had been obtained, so he had cabled the Department 
of Commerce to send Amelia the necessary official letter authorizing her to depart. That afternoon, the 
airplane and the entire world flight team relocated to the Naval Reserve Air Base in Oakland for final 
preparations.

The authorization letter was supposed to arrive the next day, March 11, via air mail special delivery. 
Instead, there was a cable from Robert Reining, chief of the Bureau of Air Commerce Registration 
Section: “Earhart letter authority withheld pending receipt inspector’s report flight check approving 
instrument rating.”7

Amelia had been advised of the requirement that she get an instrument rating added to her pilot’s 
certificate five months ago but she had not complied. An instrument rating involved a written test, a 
blind-flying demonstration, and a flight test to show proficiency in radio navigation. The blind flying test 
would be no problem, but the aircraft’s radio direction finding equipment had been in flux until just 
a few days ago and the plan was for Manning, not Amelia, to operate it. She couldn’t admit she was 
unable to pass the test so she claimed the flight check would put too much time on her engines and 
force her to overhaul them during the world flight. The argument was entirely specious. Her R-1340 S3H1 
engines were virtually new with less than 170 hours of operation8 against a recommended TBO (time 
before overhaul) of 1,200 hours. The entire world flight could be projected to take well under 300 hours. 
Nonetheless, Reining relented and gave Amelia a way out. The Bureau of Air Commerce would settle for 
“a nonscheduled instrument rating or flight check ability to fly entirely by instruments.” She could skip 
the written exam and radio navigation flight test. Amelia immediately seized upon the easier option and 
made arrangement to take a blind flying flight check that same day. That evening, Reining received a cable 
from R. D. Bedinger, Chief of the Bureau’s General Inspection Services in Oakland:

Flight check Earhart instrument flying satisfactory. Written and 
Radio flying not given account of her desire to expedite and 
save engines.9

The authorization letter arrived the next day Friday March 12, 
but so did wet weather. Earhart announced she would be making 
some local test flights despite the rain and planned to depart 
for Hawaii Monday, March 15 or possibly Sunday the 14th if the 
weather was favorable.10

Later that day Putnam, Earhart, and Manning met with 
Noonan. Fred agreed to help, but there wasn’t time to get him a 
visa for Australia. He could accompany the world flight only as 
far as Howland. He would hitch a ride home from the island with 
the Coast Guard.

On Saturday March 13, the Pacific weather 
forecast called for strong headwinds along 
the first 1,500 miles of the route to Hawai‘i. 
Undeterred, Amelia announced she would begin 
her world flight tomorrow.

Meanwhile she took advantage of gaps in the 
rain showers to do an air-to-air publicity photo 
shoot over the nearly completed Golden Gate 
bridge. Afterward, the Electra was loaded to 
“near capacity” (the exact load is not recorded) 
and Earhart, Mantz, Manning, and Noonan 
took NR16020 out for a final test to check the 
equipment and familiarize Noonan with the 
aircraft.

Amelia passed a blind flying check ride given 
by R. D. Bedinger. She successfully avoided 

taking the radio navigation test.

NR16020 over the nearly completed Golden Gate Bridge, 
March 13, 1937.
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Amelia had made no announcement about adding a new crew member and Noonan’s sudden 
appearance puzzled the reporters covering the world flight preparations. “The only indication of 
the change in plans came from Captain Manning who said ‘Noonan’s going along with us as far as 
Howland.’”11 Pressed for comment, Putnam was equivocal, saying the famous navigator’s participation 
in the world flight had not been finally decided.12

The two hour test flight found no discrepancies with the aircraft but it did nothing for Mantz 
and Putnam’s confidence in the original crew. Noonan found Manning’s Bausch & Lomb bubble 
sextant inadequate. He preferred a Pioneer bubble octant like the one he had used at Pan Am but he 
didn’t know where they could scrounge one on short notice. For Putnam it was one more indication 
Manning didn’t know what he was doing. There would be no more waffling about Noonan’s addition 
to the team.

Mantz was still not happy with Amelia’s takeoff technique. It was a concern that had haunted the 
project from the beginning. The 10E Special could deliver a range of 4,500 miles with a full fuel load, 
but all of the planning for crossing the Pacific had been built around avoiding the need for Amelia 
to make a heavy-weight takeoff. Her longest flight and heaviest load to date had been for the 1,400 
mile leg from Kansas City to Los Angeles in the Bendix race the previous September but she had had 
Helen Richey aboard to help. The trip to Honolulu would be a thousand miles longer and the 900 
gallon fuel load would mean a gross weight of 14,000 pounds, far greater than any load the ship had 
previously been asked to carry. Mantz made a last-minute decision to go along.

They had identified and corrected the deficiency in the flight’s navigational capability. Amelia 
was now the weakest link in the Pacific plan. The departure from Oakland would give Mantz one last 
chance to impress upon her the importance of not trying to control the takeoff run with differential 
engine power.

The turf surface at Oakland was another concern. The rain had left it a pox of puddles and 
unacceptable for tomorrow’s takeoff unless work crews could complete a special runway extension. 
Failing that, the announced alternative plan was for the ship to leave Oakland with a partial load and 
fly across the bay to Mills Field in San Francisco which had a 3,000 foot paved runway. Fueling would 
then be completed and the flight continue from there.13

The Mills Field airport manager didn’t like the idea. Wind conditions meant the takeoff from 
San Francisco would have to be made toward construction off the end of the runway and, given 
the heavily over-loaded condition of the Electra, he judged the proposed takeoff too hazardous.14 
Confident Washington would once more come to her rescue, Earhart appealed directly to the Bureau 
of Air Commerce to over-ride the local authority and approve her plan.

The next morning, page one of Sunday newspapers across the country reported Amelia would 
begin her world flight that afternoon and revealed yet another surprise addition to the crew. Paul 
Mantz would be in the copilot’s seat for the trip to Honolulu.  Amelia explained Noonan and Mantz 
wanted to come along and she was glad to have their help. “Paul Mantz will be relief pilot as far as 
Honolulu. That will cut down the fatigue factor for me. And Noonan will be relief for Captain Manning 
who actually has almost too much to do without 
help.”15 It would also be handy to have Mantz in 
Hawai‘i to oversee servicing the Electra for the 
flight to Howland.

Paul Mantz, Amelia Earhart, Harry Manning, and Fred 
Noonan pose for the press in front of the Electra.

By shortly after noon it became apparent there 
would be no departure that day. Storm conditions 
over the Pacific had caused a scheduled Pan 
American flight to Hawai‘i to abort, the Oakland 
runway was still a mess, and the Bureau of Air 
Commerce declined to countermand the San 
Francisco airport manager’s refusal to allow 
Earhart to use Mills Field.16 Amelia’s close friend 
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Gene Vidal had stepped down as Bureau director in February and the new boss, Fred Fagg, was less 
inclined to intercede on her behalf.

Monday, March 15, found the world flight still stuck on the ground. The Oakland runway was 
too muddy, the storm over the Pacific continued, and they needed to find Fred an octant. The Navy 
commander at Oakland thought of a possible solution. The Naval Air Station at North Island, San 
Diego had bubble octants and Harry Manning held a commission as a Lieutenant Commander in the 
Naval Reserve. A call to the commanding officer in San Diego prompted an official message to the 
Secretary of the Navy asking permission to loan Manning an octant.17

The next morning, Tuesday March 16, word arrived the request had been granted.  Pioneer bubble 
octant #12-36 would be sent via Air Express on a United Air Lines flight due to arrive in Oakland at 
2:50 p.m.18 The timing was too tight for a world flight departure that day so the decision was made 
to let the runway dry and the Pacific weather improve for another day. Earhart announced the trip 
would begin the following afternoon.

At 4:00 p.m. on March 17, 1937 the Electra taxied out for takeoff with Amelia in the left seat, Paul 
Mantz beside her in the copilot seat, and the two navigators in the rear cabin. At the end of the 
runway Earhart swung the airplane into position for takeoff. Mantz eased the throttles forward and 
shouted over the rising roar, “Never jockey the throttles. Hold her straight with the rudder and push 
everything to the firewall, smoothly!”19 With Amelia dancing on the rudder pedals and Mantz holding 
the throttles firmly against the stops NR16020 splashed through the remaining puddles and was off 
the ground in less than 2,000 feet.

The flight went well until about halfway across when the same problem arose that had prompted 
an unscheduled stop in Oklahoma on the way home from New Jersey a month earlier: the right-side 
propeller refused to change pitch. Kelly Johnson’s recommended power management schedule called 
for only minor periodic adjustments to prop settings so the malfunction did not seriously affect the 
progress of the flight and NR16020 arrived over Wheeler Army Airfield shortly after dawn, March 18.

Earhart had grown fatigued during the night and Mantz had been flying the crippled Electra from 
the pilot’s seat for the past several hours. With the prop stuck in cruise pitch the right-hand engine 
would not accept full power so the approach and landing would have to be done right the first time. 
Once the landing gear and wing flaps were lowered, the ship would be committed to land. A go-
around was out of the question, so it was Mantz who flew the approach and landing.
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The Electra had been in the air for 15 hours, 48 minutes when it touched down in Hawai‘i, beating 
the times set by Pan Am’s ponderous flying boats by more than an hour. Reporters who greeted the 
plane when it taxied in and shut down in front of the Army hangar noticed it was Mantz who emerged 
from the cockpit first and that Amelia looked tired, but she insisted she was feeling fine and that the 
trip “was very nice.” 20 There was no public mention of the propeller problem but Mantz did bring it 
to the attention of the Army engineering officer who was to service the plane for the next morning’s 
expected departure for Howland island. The Army changed the oil, cleaned and gapped the spark 
plugs, and performed a number of other routine checks. In servicing the propellers they found the 
hubs took a surprising amount of grease, although there was no sign of a leak. Mantz returned to the 
field that afternoon to run up the engines and make sure the problem had been fixed, but the right-
hand prop would still not respond. Army mechanics dismantled the hub and found the propeller 
blades to be “very badly galled and the blades frozen solidly in the hub.”21

Both propellers were sent to the Air Corps Hawaiian Air Depot at Pearl Harbor for overhaul where 
engineers found the cause of the problem to have been the use of an improper grease which had 
turned to a soft putty-like compound during the flight, making it useless as a lubricant. The props 
and hubs were rebuilt and lubricated with the correct grease. Mantz had told the Army mechanics 
Earhart might want to depart for Howland as early as 8:00am the next morning so they worked all 
night to have the plane ready on time, but Amelia stood them up. Instead, Mantz arrived at 11:00am 
and ran up the engines to confirm the props were working correctly.22 Everything checked out, but 
there would be no departure for Howland that day.

Wheeler Army Airfield, like Oakland, was unpaved, 
and the weather forecast called for the possibility of 
rain showers. Seeking to avoid the kind of delays that 
had plagued the departure from California, Mantz 
moved the airplane across town to the three-thousand 
foot paved runway at Luke Field, the joint Army/Navy 
airbase on Ford Island in Pearl Harbor. That afternoon, 
in fueling the Electra for the flight to Howland, it was 
discovered the gasoline Standard Oil had provided 
for Earhart was contaminated with sediment. After 
“considerable arguing and wrangling”23 fueling was 
completed with gas provided by the Army Air Corps.

Mechanics working on NR16020 in the hangar at Wheeler Army Airfield, March 18, 1937.

Paul Mantz preparing to move the Electra to Luke Field, 
March 19, 1937.
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At 5:40 AM on March 20, 1937, NR16020 taxied out loaded with 900 gallons of fuel – the same 
load carried for the Oakland/Honolulu flight – but this time with Amelia alone at the controls, Harry 
Manning beside her in the copilot seat, and Fred Noonan in the rear cabin. When in position for 
takeoff, Earhart pushed both throttles to full power.  As the plane gathered speed she eased the 
control wheel forward to raise the tail. Gerald Berger, the Navy aircraft mechanic who was driving 
the crash truck assigned to follow the aircraft, was in the best position to see what happened next. 
“Looked to me like she tried to pull it off too soon and it settled back down crooked.”24 The aircraft 
began to veer to the right.

Amelia Earhart’s defining trait, and greatest virtue, was her determination to live by her own 
rules, but airplanes obey only the laws of physics. In that crucial moment, Amelia did exactly what 
Mantz had repeatedly told her never to do. “I reduced power on the opposite engine and succeeded 
in swinging from the right to the left. For a moment I thought I would be able to gain control and 
straighten out the course. But, alas, the load was so heavy, once it started an arc there was nothing 
to do but let the plane ground loop as easily as possible.”25

There was nothing easy about the ground loop. With full power going to only the right engine, 
the Electra spun to the left like a dog chasing its tail. As the rotation accelerated, centrifugal force 
flung all the weight to the outside of the arc.  The right wing lowered, the plane tipped up, the left 
wheel came off the ground, and the entire mass of the plane bore down as a side-load on the right-
hand landing gear. The strut attach points failed and the entire landing gear assembly tore lose and 
was left behind on the pavement. The right wing smashed to the ground and the left-side gear folded 
outward as the Electra continued its rotation, sliding on its belly, sparks flying, gasoline streaming 
from ruptured fuel drains, until finally coming to rest facing backward. Berger’s crash truck was on 
the scene hosing down the fuel spill within seconds.

The United Press reporter described Amelia as “calm and collected” after the crash. Manning 
was quoted as saying, “I was sitting beside Miss Earhart. She was absolutely cool. She is the nerviest 
pilot I ever saw.” Noonan said, “Miss Earhart’s extremely good judgement and expert handling of the 
controls saved us from a bad smash.”26

Amelia was upbeat, “Only our spirits were bruised. The flight is not abandoned. It will be merely 
delayed.”27

One of the first photos of the wreck.
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Harry Manning’s spirit was more than bruised. Years later he described the experience:

One second I was looking at the hangars, the next second the water. I was ready to die. It was 
phenomenal that none of us was injured. She simply lost it. That’s all. I decided then and there 
that was it for me. I’d been ready to leave anyway because of Putnam.28

Leaving the aircraft for the Army to 
secure and ship back to Lockheed for repair, 
Earhart, Manning and Noonan sailed for Los 
Angeles that afternoon aboard the Matson 
Line’s SS Malolo.

Noonan agreed to stay on as the sole 
navigator and gave Manning a signed receipt 
for the borrowed Navy octant that same day, 
but Earhart did not announce Manning’s 
departure from the team until three days 
after they were back in California.  She told 
the press he was forced to drop out because 
his leave of absence from United States Lines 
was expiring.29

The weakest link had failed and, as a 
consequence, Manning was gone. The plan 
for finding Howland Island had been built by 
and around Harry Manning: the elaborate 

navigator’s station with special windows, the 500 kilocycle frequency capability, the reliance upon 
morse code communication, the Bendix Navy-type receiver and Radio Direction Finder, and all the 
procedures and protocols arranged with Pan American and the Coast Guard.

Repairing the Electra would take time and money, but more than the airplane was broken.

Manning, Earhart, and Noonan aboard S.S. Malolo, March 20, 1937.

The 10E Special as it appeared for the March 1937 takeoff.
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