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Six Flags over Luna:
The Role of Flags in Moon Landing Conspiracy Theories

Anne M. Platoff

Abstract

According to historians, twelve American astronauts explored the surface of the Moon between
1969 and 1972. During their time on the lunar surface each Apollo crew deployed a special flag
pole, leaving a total of six American flags on the surface of the Moon. Or did they? Since the
1970s conspiracy theories have emerged which claim that the National Aeronautics and Space
Administration (NASA) faked the moon landings. Much of the evidence used by the conspiracy
theorists consists of photographs and films released by NASA during the Apollo Program. Not
surprisingly, the flags have played a major role in the argument that the moon landings were an
elaborate hoax. This paper will examine the claims of the conspiracy theorists, especially those
related to flags, and will provide explanations in support of the historical reality of the Apollo
missions.

Apollo 14 commander Alan B. Shepard, Jr. with the flag on the Moon
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Six Flags over Luna:
The Role of Flags in Moon Landing Conspiracy Theories

The Apollo Program

The iconography of exploration has long been linked with flags. When depicting
explorers, we usually show them with flags, whether they are landing on a new shore, celebrating
their ascent to the summit of a great mountain, or arriving at one of the planetary poles. Perhaps
the most iconic exploration images of the twentieth century were the photographs produced as
part of the Apollo Program of the National Aeronautics and Space Administration (NASA).

Born of the “Space Race” between the United States and the Soviet Union, the goal of Apollo
was to send humans to the Moon to explore the surface and return lunar samples to Earth for
study. During Apollo, the U.S. sent nine 3-man crews to the Moon. Six of these missions
included landing astronauts on the lunar surface. Like other great explorers in history, the
Apollo astronauts carried souvenir flags with them and also planted flags at their destinations.

During the Apollo Program, six 2-man crews descended to the surface using the lunar
module (LM) spacecraft. Each mission built upon the previous one, increasing the time the
spacecraft was on the surface and the amount of time spent in extravehicular activity (known by
the NASA acronym EVA, or colloquially as “moonwalks”). While the Apollo 11 crew spent
only 21 hours and 36 minutes on the surface, and was limited to an EVA of 2 hours and 31
minutes, the crew of Apollo 17 accrued 3 days, 2 hours, and 59 minutes on the surface and 22
hours and 3 minutes of EVA time during three moonwalks. Throughout their time on the Moon,
the Apollo astronauts deployed a variety of experiments, collected 842 pounds (382 kilograms)
of lunar surface samples, and—of special interest to vexillologists—deployed six flags on the
surface.!
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Figure 1: This image, which shows both the first man to walk on the Moon and the first flag
planted there, is one of the few still photographs taken of Neil Armstrong during the Apollo 11
mission (NASA Photo AS11-40-5886).

Figures 2-3: Apollo 12 commander Astronaut Charles Conrad, Jr. (left) and Apollo 14
commander Alan B. Shepard, Jr. (right) with the flags left on the Moon during those missions.
(NASA Photos AS12-47-6897 and AS14-66-9231)
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Figures 4-6: Apollo 15 commander Astronaut David R. Scott (top left), Apollo 16 astronaut
Charles M. Duke, Jr. (top right), and Apollo 17 commander Eugene A. Cernan (bottom) pose with
the flags from those missions. (NASA Photos AS15-88-11863, AS16-113-18341, and AS17-134-
20386)

In 1992, | presented a paper to my fellow vexillologists at NAVA 26 entitled “Where No
Flag Has Gone Before: Political and Technical Aspects of Placing a Flag on the Moon”. As |
explained in that paper, the planting of the U.S. flag on the Moon did not indicate a territorial
claim—the United Nations Outer Space Treaty of 1967 clearly prevented one nation from
claiming the Moon. Instead, the flag was a symbol of human achievement in the exploration of
space. My paper described the political debate over whether or not flags should be left on the
surface, and which flags would be included in the missions. It also documented the technical
process of designing the lunar flag assembly—a special flagpole designed by NASA engineers to
display the flags on a planetary body which, due to its tenuous atmosphere, does not have any
wind. At the time | presented this paper, | took it for granted that everyone accepted the Apollo
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moon landings as historical fact. However, in later years | discovered that my paper had been
cited by historians and other space advocates as a source in defense of the validity of the Apollo
Program. Having grown up with the Apollo Program, | was surprised to find out that there are
people who believe that it never happened. In the process of doing research for this paper, | have
also found my lunar flag assembly history cited by some of the conspiracy theorists. This has
motivated me to take a serious look at their claims about flags on the Moon.?

Introduction to Moon Landing Hoax Conspiracy Theories

As with many conspiracy theories, there is no one unified theory called the “Moon
Landing Hoax Conspiracy Theory”. Instead, there are a variety of conspiracy theorists, each
with their own theories and body of evidence. They have built upon each other’s ideas, however,
so that there is a basic set of claims that define most moon landing hoax conspiracy theories. As
best as | have been able to determine, the first book published on the topic was Bill Kaysing’s
self-published book, entitled We Never Went to the Moon. The book was originally published in
1974, and then later expanded and republished in various editions. Examination of the book
reveals it to be anything but a scholarly source. The claims made by Kaysing are presented in a
disjointed manner with very little actual evidence or analysis, and his source notes are impossible
to trace back to valid sources. Kaysing’s basic premise is that, at some point, NASA officials
determined that the agency was incapable of successfully landing astronauts on the surface of the
Moon and returning them safely to Earth. Therefore, he claims, the agency undertook an
elaborate hoax to fabricate false evidence of moon landings in order to make it look as if they
had been successful. Kaysing presents his credentials stating that he had worked as an engineer
for Rocketdyne, one of the NASA contractors involved in making rocket engines. In fact, he
was actually a technical writer and head of technical publications at Rocketdyne, and was not
trained as an engineer or scientist. It is also important to note that Kaysing’s employment with
Rocketdyne started in 1956 and ended in 1963, just two years after President John F. Kennedy’s
famous “Moon” speech and six years before the first Apollo moon landing.?

In various versions of his book, Kaysing repeats several points of evidence in support of
his theory. Much, but not all, of his evidence has been derived from NASA photographs which
Kaysing says were created on a soundstage, rather than on the surface of the Moon. First, he
cites the lack of blast craters under the engine of the lunar modules. He mentions that artist’s
conceptions painted before the missions portrayed craters underneath the LM engines. He also
claims that a lack of dust on the landing pads of the LM clearly indicates that the images are
faked, as it was a common belief that there would be a thick layer of dust on the lunar surface.
In addition, he shows several photographs which he says prove that there were multiple light
sources in a studio, instead of illumination from sunlight. Finally, he points out that no stars are
visible in the photographs, claiming that without an atmosphere to filter out starlight they should
have been clearly visible. Throughout the rest of the book, these main themes are repeated over
and over again. Kaysing suggests that the fraudulent still photos and videos were filmed at a
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secret U.S. military facility outside of Las Vegas, Nevada, perhaps with the assistance of
Hollywood special effects artists. He also ties the deaths of various astronauts to NASA’s
attempts to silence any would-be whistle-blowers. In his books, Kaysing does not mention the
flag in his body of evidence. However, in interviews recorded later he does include the fact that
the flag is “blowing in a breeze” as further evidence that the images had been faked.*

The basic claims made by Kaysing have been repeated and expanded by a variety of
other conspiracy theorists. One such author is Ralph René, who wrote a book called NASA
Mooned America! René describes himself as a “former member of MENSA with an 1Q in the
top 1/2% of the population”. He also notes that he is the holder of two patents and a “self-trained
engineer”. He further cites that his “lack of academic credentials caused [his] manuscript to be
ignored by most publishers”. As for the claims made in his book, they echo the basic tenets
presented by Kaysing with the same type of photographic evidence. A more professionally-
published book by David Percy and Mary Bennett is called Dark Moon: Apollo and the Whistle-
Blowers, released in 1999. Percy, a British photographer, uses a wide variety of lunar
photographs and frames from NASA videos to demonstrate his claims that the moon landing
images are faked. However, as the reader wades into this somewhat daunting tome they quickly
discover that the authors assign different motives to the conspiracy than those suggested by
Kaysing and René. Bennett and Percy do not deny that astronauts may have gone to the Moon.
Instead, they suggest that the Apollo Program portrayed to the public by NASA was a cover-up
for the “real” top-secret moon landings conducted by crews of unnamed astronauts. They further
suggest that there are connections between the moon landing hoax and extraterrestrials, crop
glyphs, and alien artifacts on Mars. They claim that the purported inconsistencies in the NASA
photographic record were created by “whistle-blowers” within the agency in order to help later
investigators discover evidence of the hoax. Belief in moon landing hoax theories is not limited
to English-speaking countries, of course. For example, there are several Russian hoax theorists
who have published books in Russian on the topic. The first is Aleksandr Popov, a physicist and
mathematician. His book title translates as Americans on the Moon: Great Breakthrough or
Cosmic Swindle, and repeats the same type of claims found in the English-language books.
Another Russian hoax theory proponent is Yuri Mukhin, author of a book (title translated) called
Anti-Apollo: Lunar Affair of the USA. He makes the additional claim that the Soviet Communist
Party’s Central Committee and some Soviet scientists aided NASA with faking the moon
landings.

Many of the hoax theory proponents have made their cases via amateurish videos offered
for sale on the Internet or posted on YouTube. Examples include a video entitled “We Never
Went to the Moon,” directed and produced by Daryl Carstensen and Ross Marshall. This video
is actually a compilation of several interviews with Bill Kaysing, in which he states his reasons
for why he believes that the moon landings were faked. Another is “Dark Mission 1—NASA
Moon Hoax,” a video which was found on YouTube. This video presents not only Kaysing’s
claims, but also those of David Percy. One of the more confusing videos is “Did We Go0?”,
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directed and produced by Aron Ranen. In the video he contends that he is trying to determine
whether or not men have visited the Moon. He visits sites connected to Apollo and interviews
many people who worked in the space program. However, he goes off on tangents such as
obsessing about Wernher von Braun’s Nazi past and interviewing people in Neil Armstrong’s
home town about Armstrong’s character. He speaks to the last man who saw the Apollo 11
astronauts before the spacecraft hatch was closed and says “I believe him”. He goes to an
observatory where they bounce a laser off a reflector left on the surface of the Moon, and he
talks to a scientist at the California Institute of Technology who verifies that the moon rocks “are
not from the Earth”. After this, he speaks to a Navy diver who watched the space capsule splash
down and opened to hatch to help the astronauts exit their spacecraft. Finally, he talks to
astronaut Gene Cernan, who tells him that “there weren’t any stage hands on the Moon when |
was there”. In the end of the video, however, Ranen declares that he “can’t absolutely prove that
we went there”.®

Even with the books and videos in circulation, though, for decades very few people were
actually exposed to the moon landing hoax conspiracy theories. The claims mostly circulated
among the community of conspiracy theorists and others who generally distrust that the United
States government ever tells the truth about anything. Occasionally a story based one of the
theories appeared in a supermarket tabloid—the type that regularly report on celebrity scandals,
UFO sightings, alien abductions, and cryptozoological creatures. It wasn’t until 2001 that the
idea that the moon landings were faked was presented to a large-scale audience through the
medium of television. Directed by John Moffet and narrated by X-Files actor Mitch Pileggi, the
documentary “Conspiracy Theory: Did We Land on the Moon?” aired on the American Fox
television network in February 2001. It is estimated that 15 million viewers watched the show.
Though presented in a documentary format and claiming that it wanted the viewers to “decide
for themselves”, the material presented was skewed in favor of the conspiracy theorists and only
included token responses from a NASA public affairs spokesman. There was no real attempt by
the producers to include a scientific or scholarly appraisal of the conspiracy theories and their
validity, or lack thereof, in the show.’

The Conspiracy Theory and Public Opinion

In the introduction to Bill Kaysing’s book, it states “It has been estimated that about 30
per cent of the adult population of the United States does not believe that this country has landed
astronauts on the moon”. However, since the origin of this particular estimate is not cited in the
book, it is impossible to trace it back to an original source. In fact, it is difficult to determine just
how many people in the United States seriously believe that their government faked the Apollo
moon landing missions. Most polls have shown the number of hoax believers to be significantly
lower than the figure cited by the conspiracy theorists. A telephone poll conducted in the U.S.
by Time/CNN in July 1995 revealed that only 6% of those surveyed believed that the Apollo
moon landings were a hoax, with 83% saying they had been real, and 11% saying that they
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weren’t sure. A Gallup Poll conducted by telephone in the U.S. in July 1999 showed similar
results—6% believed the moon landings were faked, 89% believed they had really occurred, and
5% offered no opinion. A more recent poll, this time conducted in the U.S. via telephone and the
web, showed a slight variation between people polled through the two methods. Of those polled
online, 91% believed that the moon landings had occurred, 3% thought they were a hoax, and
6% were not sure. For those polled by phone, 87% agreed that they were real, 7% believed that
they had been faked, and 4% were unsure. However, in the Fox television special, “Conspiracy
Theory: Did We Land on the Moon?”, it was suggested that the number of believers was higher
and that 20% of Americans believed that we have never gone to the Moon. The producers,
however, did not cite any polls as a basis for their estimate.?

Polls in other countries have shown higher numbers of believers than those in the United
States. For example, a survey conducted in Russia by the Public Opinion Fund in 2000 found
that 16% of respondents were not even aware that the United States had landed a man on the
Moon in 1969. When asked if they believed the moon landing had actually occurred, 51% of all
those polled said “yes”, 28% said “no”, and 22% indicated that they found it difficult to answer.
The percentage of non-believers was higher among those who were not aware of the moon
landing (41%) than among those who were aware of it (23%). An article in Engineering &
Technology, published in 2009, reported that a poll in Britain had revealed that one in four of
those polled did not believe that the Apollo 11 moon landing was real. An online survey posted
by the German news magazine Der Spiegel asked readers if the first moon landing had taken
place. When | looked at the results of the ongoing poll 39% of those who chose to answer the
poll had selected one of the two options in favor of the moon landing, 47% had picked one of the
two negative responses, and 14% had responded that it made no difference to them.’

Analyzing the Evidence

For many years, NASA basically ignored the conspiracy theories and offered virtually no
official refutation of the claims that the moon landings were faked. Perhaps NASA managers
believed that addressing such claims would lend credence to the hoax theory proponents. More
likely, NASA management believed that the conspiracy theories were just “too silly” to be
believed. The agency operates within an atmosphere where science and technology literacy are
extremely high. For the people who work every day to send people into space, it is sometimes
easy to forget that the average person does not necessarily have a good understanding of physics
and other scientific disciplines. Moreover, it is also important to remember that the NASA
establishment believes that they have consistently provided evidence of their work throughout
the history of the U.S. human spaceflight program. NASA openly distributes photos and videos
from all of its manned space programs. Scientists at universities around the word have been
given the opportunity to analyze data from the Apollo moon landings including examination of,
and scientific analysis of, the actual lunar samples returned to Earth by the astronauts. Perhaps
thanks to the Fox television show, there have now been several papers and articles that finally
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address the claims of the conspiracy theorists and present evidence to counter their arguments
and thus, further validate the historical reality of the Apollo Program. The NASA defenders got
television exposure for their arguments in 2008, when an episode of Discovery Channel’s
popular television program, MythBusters, successfully “busted” all of the conspiracy claims they
examined in the show.*

Probably the best way to summarize the claims of the moon landing hoax theorists, and
the explanations offered by NASA'’s defenders, is to examine photographs from different Apollo
missions. For example, a photograph of the lunar module from Apollo 14 demonstrates one
piece of evidence that is frequently cited by the conspiracy theorists. Their evidence is that
photographs of the LM on the Moon do not show a blast crater on the lunar surface from the
force of the spacecraft engines. This is one of Bill Kaysing’s favorite arguments in support of
his theory. As comparison, he likes to point out that artist’s conceptions made before the Apollo
missions had shown blast craters under the engines. There are several explanations for these
differences besides “artistic license”. First, the LM engine was not firing at full strength during
the entire landing—it was throttled down during the final stage of the descent. Another reason
that there is no blast crater is that the lunar surface is much more compact and solid than what
was once believed. There is loose dust, but it is not as thick as was once popularly believed.
This also explains why the landing pads of the spacecraft are not buried in dust, as Kaysing
insists they should be.**
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Figure 7: The deployed lunar flag assembly stands next to the Apollo 14 Lunar Module. Notice
that there is not a blast crater under the engine. For conspiracy theorists this is proof that the
missions were faked. NASA Photo AS14-66-9277 (5 Feb. 1971).

The next two photographs show two of the six Apollo landing sites, photographed by the
astronauts during the missions. At left is an image of Apollo 15 astronaut James B. Irwin
saluting as he stands next to the U.S. flag. The image at right shows Apollo 17 commander
Eugene A. Cernan with the flag from that mission. In both photographs you can see the lunar
modules, the lunar roving vehicles (used only on later Apollo missions), and other equipment left
on the surface by the crews. Conspiracy theorists examining these photos would immediately
point to the lack of stars in the photographs as evidence of a hoax. Earth-bound observers are
used to seeing a dark sky at night full of millions of stars. However, it is important to remember
that these photos were not taken at night-time. The daytime sky on Earth is blue because of the
oxygen and nitrogen atoms in our atmosphere. As the Sun’s light passes through the atoms, a
phenomenon called “Rayleigh Scattering” causes the light to scatter. While sunlight is made up
of all the colors of the spectrum, the color blue is scattered more efficiently causing us to see the
sky as blue. With virtually no atmosphere and no concentration of oxygen and nitrogen atoms,
the light-scattering effect does not occur on the Moon. While the sky appears black in the
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Apollo photographs, it is actually lunar daytime and the sunlight is very bright. The cameras
used by the astronauts were preset for the conditions of lunar daytime photography. Exposure
times were set to be short so that the main subjects of the photographs would be correctly
exposed. A direct result of the short exposure time is that stars do not show up in the
photographs. Earthbound photographers can easily test this for themselves by trying to take a
photograph of the stars at night. The exposure time required to photograph the stars is so long
that, if you were to use the same settings during the daytime the resulting photo would be
horribly overexposed.*?

Figures 8-9: Apollo 15 astronaut James B. Irwin is shown with the American flag, the lunar
module, and the lunar rover (left), NASA Photograph AS15-88-11866 (1 August 1971). Apollo
17 commander Eugene A. Cernan salutes the flag (right), NASA Photograph AS17-134-20380 (13
December 1972).

Another claim frequently used by conspiracy theorists is that the Apollo photographs
show evidence of multiple light sources. The hoax theory proponents explain that this would
only occur if artificial lighting was used, as would be the case in a photographic studio. Images
from Apollo frequently show well-lit astronauts standing in shadows, or other features which the
hoax theorists claim were highlighted for photographic effect. In the Apollo 15 photo that
follows, the best illustration of this effect can be seen by examining the white label on the right
side of the lunar module which shows the American flag and the words “United States”. This
label was made of the same Beta cloth fabric as the spacesuits worn by the astronauts. Beta cloth
was made of Teflon-coated glass fibers and is a tough fabric that is not only fireproof, but also
highly reflective. The “spotlight” effect can also be seen in the Apollo 17 photograph, where
you can see some equipment and insulating foil just underneath the lunar module. This material
appears to be lit despite its position in the shadow of the lunar module. There are several good
scientific explanations for why we see this effect in the Apollo photographs. One is the
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reflective nature of the lunar surface. Walk outside on the night of a full moon and you will
immediately see how much the sunlight reflected by the Moon can illuminate objects here on
Earth, even from a distance of 356,400 km to 406,700 km (depending on the point of its orbit).
Now, imagine what it might be like to stand on the surface of the Moon during the daytime.
Sunlight reflects off the uneven lunar surface and is scattered in many directions. When that
light hits another reflective surface, such as the white label on the lunar module, the white fabric
of a spacesuit, a piece of reflective foil, or some polished metal, it is reflected yet again. This is
also an explanation of why the flags in lunar photographs “glow”. The authors of the Moon Base
Clavius site demonstrate that the “glowing flag” phenomenon also occurs on Earth. With a
nylon flag it is difficult to determine if a flag is lit from the front, or from behind. The end result
of the unusual lighting situation on the Moon is that it produced photographs with unusual
lighting effects, but isn’t this what we should expect on the surface of an alien world?**

These unusual lighting effects and the varied topography of the lunar surface resulted in
other effects that conspiracy theorists claim are evidence of multiple light sources—variations in
the size and direction of different shadows in the photos. A good example of varying shadow
lengths can be seen in a photo of the Apollo 11 astronauts as they raised the first United States
flag on the Moon, taken by the 16mm Data Acquisition Camera (DAC) which was mounted in
the Lunar Module. In the photo, mission commander Neil A. Armstrong stands at the flag’s staff
(left), while lunar module pilot Edwin E. “Buzz” Aldrin is seen at the flag’s fly (right). Notice
the difference in the shadows cast by the two astronauts. Conspiracy theorists Mary Bennett and
David Percy suggest that this is because the astronauts are being lit by different light sources,
resulting in shadows of varied lengths. However, they are standing very close to each other, so if
there were multiple light sources it would be more likely that each astronaut would cast multiple
shadows in different directions. If there was one artificial light source illuminating both
astronauts (another suggestion of Bennett and Percy), the astronaut closest to the light source
would actually cast the shorter shadow (in the photo it would be the astronaut at right, based on
the direction of the shadows). One look at the photo clearly shows that the astronaut at right is
casting the longest shadow. The more logical explanation for the different shadow lengths is that
the terrain in the photo is not level. As the conspiracy theory debunkers of the Moon Base
Clavius website explain, “The foreground of the image is darker than the background, indicating
that the terrain is not at all level. The ground slopes downhill away from the camera to roughly
the center of the image, then begins to slope upward again and receives more direct sunlight.”
Another image of astronaut Buzz Aldrin with that same flag illustrates shadows which appear to
be going in inconsistent directions. Compare the angles of the shadows cast by the lunar module
(in the background), the astronaut, and the rock in the foreground at right. This variation in
shadow directions is also evident in the Apollo 17 image show previously (see Figure 9).
Conspiracy theorists suggest that shadows caused by the same light source should always be
parallel to each other. This would be true if the surface of the Moon was completely flat.
However, variations in the topography and optical illusions caused by camera perspective can
easily produce shadows which are cast in different directions. The Clavius site includes a
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number of lighting experiments that clearly demonstrate the different phenomena related to
shadows and further validate the Apollo photographs. And, in their examination of the moon
hoax conspiracy theory, the MythBusters successfully demonstrated how the reflectivity and
topography of the lunar surface can produce inconsistent shadows with only one light source—
the sun."

Figures 10-11: Astronauts Neil A. Armstrong and Edwin E. “Buzz” Aldrin, Jr. raise the first flag
on the Moon during the Apollo 11 Mission (frame from the data acquisition camera, left), NASA
Photograph S69-40308 (20 July 1969). Still photo of “Buzz” Aldrin with the flag, taken by
Armstrong a few minutes later (right), NASA Photograph AS11-40-5874 (20 July 1969).

Look at the two cropped photos that follow. In the one on the left, you can see an
example of another phenomenon that leads the conspiracy theorists to believe that the moon
landing photos were faked. This argument is based on the “crosshairs” which can be seen on the
still photos from the Apollo missions. During the missions, the astronauts used specially
modified Hasselblad cameras fitted with a device called a reseau plate. The plates were made of
glass and had small black “fiducials” or “reticles” etched on them. Because the device is part of
the camera, this resulted in these thin black crosshairs being superimposed at regular intervals on
every photograph taken with the Hasselblad cameras. These markers were included because they
can be used to establish a geometrical basis for measuring various objects in the photographs.
Examine the close-ups below and you can see why the conspiracy theorists are interested in the
crosshairs. In the top image, you can see that the crosshair at upper right appears to be behind
the low-gain antenna of the lunar rover. According to the conspiracy theorists, this is an error
introduced when objects were pasted into faked photos. Bennett and Percy suggest that the
missing crosshairs could be deliberate errors introduced by whistle-blowers who were leaving
clues in the manipulated photographs. In the case of the disappearing crosshairs, images of flags
are perfect examples for demonstrating a much more logical explanation for this phenomenon.
The image at right is a close-up of an astronaut with the flag from Apollo 15. For reference, the
larger crosshair between the astronaut’s left knee and the flagpole indicates the center of the
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original photograph. In viewing the photo, first look at the crosshairs to the left and right of the
astronaut at about the level of his shoulder. Now, looking at the same horizontal line, find the
next crosshair to the right that appears on the flag. You can see it on the fly of the flag starting
on the third red stripe (counting from the top) and extending down to the lower edge of the fifth
red stripe. What is important about the crosshair on the flag is that it is visible on the red stripes,
but not on the white stripes. This validates the explanation that vanishing crosshairs occur when
they are “washed out” on bright objects such as the white stripes. According to the Moon Base
Clavius site, “The photographers we consulted agreed that the fiducial washout was almost
certainly the result of bright areas of the emulsion “bleeding” over the tiny fiducials. The
fiducials are very thin, only about 0.004 inch thick (0.1 mm). The emulsion would only have to
bleed about half that much—Iess than the thickness of a human hair—in order to completely

obscure the fiducial™.*®

Figure 12: Cropped image showing Apollo 16 astronaut Charles M. Duke, Jr. and the lunar rover
(left), NASA Photograph AS16-107-17446 (22 April 1972). Notice how the center crosshair
“disappears” behind the low-gain antenna of the lunar rover.
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Figures 13: Portion of a photograph of Apollo 15 commander David R. Scott and the American
flag (right), NASA Photograph AS15-88-11863 (1 August 1971). In this image you can see that
the crosshair is visible on the red stripes, but disappears behind the bright white stripes.

The arguments which have been discussed in this section are just some of those used by
conspiracy theorists as “proof” that the moon landings were an elaborate hoax. It is striking to
note, however, that no serious scientists have come forward with well-substantiated proof that
astronauts never went to the Moon. Since the Apollo era, astronomers have been using special
reflectors placed on the lunar surface by the astronauts to measure the exact distance to the Moon
using lasers. During their episode about the moon landing hoax conspiracy theories, the
MythBusters visited the Apache Point Observatory, where astronomers demonstrated how the
laser experiment works. First, they pointed their laser at a bare spot on the Moon and showed
how the laser beam is not reflected back. Next, they targeted the retroreflector that was left on
the surface by the Apollo 15 crew. That laser beam was reflected back to the observatory,
demonstrating that there really was a retroreflector on the Moon. In addition, geologists continue
to study lunar samples returned by the Apollo astronauts—the most significant evidence of the
reality of the Apollo missions. They have published their results in scholarly journals, expanding
our knowledge of lunar geology. These scientists work independently of NASA and are not
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constrained by threats of official censure or the loss of their jobs. In addition, NASA has
continuously given access to scientific information and samples from the Apollo program to
scientists from countries around the world. Those scientists owe no allegiance to the United
States and would have little motivation to help NASA cover up such a complex hoax as the
conspiracy theorists claim has been perpetrated. Finally, there were hundreds of thousands of
NASA employees and contractor employees who played a role in the missions of the Apollo
Program. Not a single one of these individuals has come forward with the “smoking gun”
evidence that would prove that the Apollo moon landings were faked.*

The Role of the Flags in the Moon Landing Hoax Theories

Now that we have covered the basic claims of the moon landing hoax conspiracy
theorists, it is time to turn our attention to the specific claims they have made about the flags.
Their evidence in this area is based entirely upon their examination of still photographs and
videos released by NASA. The most frequently-made claim related to the flags is that in various
instances you can see a flag being blown around by an errant gust of wind. Of course, since
there is no wind on the Moon, this would be clear evidence that the moon landings were faked.
The father of moon landing conspiracy theories, Bill Kaysing, did not mention this flag evidence
in his book. However, in video interviews he does refer to the flag. As Kaysing explains in the
Fox “Conspiracy Theory” show, “The fact that the flag flaps on the Moon where there’s no
atmosphere means that there must have been a little blast of wind out in Area 51 when they shot
this”.!’

In still photos it is difficult to judge if a flag is really moving or not. However, when the
same flag is viewed in different frames it becomes evident that the flags are not, in fact, moving.
For example, two different frames showing Buzz Aldrin with the flag during the Apollo 11 EVA
offer a good example of this. When looking at the still photos, it is at first difficult to see the
differences between the two images. The differences are not in the position of the flag, but
rather in the position of the astronaut. When looking at the flags, notice that the pattern of
ripples in the striped portion of the flag’s field are repeated in both images. Also, you can see
the same arc in the flag’s fabric near the staff that is reflecting the light. Now, turn your
attention to the astronaut in the photograph. In the image at left you can see that the fingers of
the astronaut’s right hand are visible just behind the visor of his helmet, but not in the image at
right. This is because astronaut Aldrin was saluting the flag with his right hand when the first
photo was taken. Also, compare the amount of the visor that is visible in both images, as well as
the U.S. flag patch on his left shoulder. Finally, observe that you can see the antenna on the
astronaut’s life support “backpack” in the image at left, but not in the version seen at right. An
animated gif compiled from these two images can be viewed on Wikipedia at
http://en.wikipedia.org/wiki/File:AldrinFlag-animation.gif. When viewing the animated gif,
focus first on the flag and you will see no movement there other than the crosshair shifting
slightly. Then, shift your point of focus to the astronaut and you will see his movement between
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the two frames. Obviously, there is a better explanation for why the flag appears to be “flying”
than the conclusion that the photo is a fake. It doesn’t take a very close examination of the flag
to see that there is a horizontal crossbar holding the flag out from the staff. Conspiracy theorists
also use still images from other Apollo flights as examples of “moving flags”. As with the
Apollo 11 images below, the answer lies with the design of the flagpole. Details about the
design of this special flagstaff, called the “lunar flag assembly”, will be covered in the next
section of this paper.'®

Figures 14-15: Buzz Aldrin salutes the flag on the Moon (left), NASA Photo AS11-40-5874.
Buzz Aldrin as seen in the next frame of the mission photographs (right), NASA Photograph AS-
11-40-5875 (20 July 1969). View an animated compilation of these images online at
http://en.wikipedia.org/wiki/File:AldrinFlag-animation.gif.

Video evidence of the “waving flag” can be found in many of the cases presented by
moon landing hoax conspiracy theorists. As with the still photography, all the video they use is
freely available from NASA. Typically, they use video that was taken while the astronauts were
either deploying or adjusting the lunar flag assembly. In these videos the structure of the
flagpole is readily evident: the flag is attached to the vertical pole at the lower hoist, and a
horizontal crossbar goes through a special sleeve at the top of the flag. Only one of the corners
of the flag—the lower fly, flies free of the structure. For this reason, the flag flips around
strangely as the astronauts manipulate the pole. Careful observation reveals that the free corner
moves back and forth like the motion of a pendulum. While it is obvious to most observers that
the movement of the flag in these videos is in response to the astronaut’s actions, many
conspiracy theorists claim that it is actually caused by “wind” on the set used to film the fake
moon landing footage. Perhaps they are inclined to believe this because the movement of the
flag does not match what we would see if someone was moving a flag around on Earth. This is,
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of course, due to the differences between the lunar environment and the environment here on
Earth.'®

A quick review of several concepts of basic physics and planetary science is helpful to
reach an understanding of what we see in the Apollo flag videos. First is the difference in
gravity. The Moon has a radius that is 27.3% that of Earth and a mass that is 1.2%. Therefore,
the surface gravity on the Moon is about 16.5% or just under 1/6th what we experience on our
planet. For this reason, an object that weighs 100 pounds on Earth would only weigh about 17
pounds on the Moon. There are also significant differences in the environments of the two
worlds. As has been previously mentioned, on the surface of the Moon there is no “wind” or
movement of air because the lunar atmosphere is so thin that it is virtually non-existent. The
lack of air molecules results in a near-vacuum, and means there is no air resistance to cause drag
on objects being moved around above the surface. The principle of inertia tells us that an object
in motion will continue in motion unless it is affected by other forces, such as gravity or friction.
What this means in terms of the flag’s motion is that once an astronaut releases the flag or
flagpole, the cloth portion of the flag will move differently than it would on Earth because the
pull of gravity is less, and there is no air resistance. The main force acting to bring the flag to
rest is the “tether” point of the flagpole which is anchored to the lunar surface. These factors
explain why the pendulum motion of the flag dies out so slowly.?

Perhaps the easiest way to understand how flags move on the Moon is to view some of
the footage provided by NASA. At this point, the reader is encouraged to pause and watch some
video:

e Apollo 14 flag raising
o .mpg file: http://www.hq.nasa.gov/office/pao/History/alsj/ktclips/apl4 flag.mpg
0 RealVideo file: http://www.hqg.nasa.gov/alsj/al4/al4v.1144108.rm

e Apollo 16 “jump salute”
o .mpg file: http://www.hq.nasa.gov/office/pao/History/alsj/ktclips/apl6_salute.mpg
o0 RealVideo file: http://www.hg.nasa.gov/alsj/al6/al6v.1202523.rm

e Apollo 17 astronauts with flag
o .mpg file: http://www.hq.nasa.gov/office/pao/History/alsj/ktclips/apl7_flag.mpg
0 QuickTime file: http://www.hg.nasa.gov/alsj/al7/al7v.1182126.mov

In watching the videos, pay careful attention to the movement of the flags in relation to the
movement of the astronauts. In the Apollo 14 flag raising video, you can clearly see how the
flag moves in reaction to the actions of the astronauts. The free corner of the fly flips around as
the astronaut inserts the top portion of the pole into the base and then adjusts the flag. In the
Apollo 16 footage, which shows John Young’s jumping salute (shown in figure 8) from the
vantage point behind the astronaut, you see a flag that is already at rest. As the astronaut is
moving, focus on just the flag. You will notice that it remains stationary and is not affected by
any wind. Finally, the Apollo 17 video is an excellent demonstration of how flags continue to
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move after the astronauts release the flag. In this case, the corner of the flag moves back and
forth until it succumbs to the force of the flagpole and the effect of lunar gravity. All of the
motion is clearly due to inertia and not the result of wind. This explanation has been
independently verified by the popular television series, MythBusters. Having requested a copy
of the lunar flag assembly engineering drawings from me, they replicated the apparatus. Next,
they took it to a vacuum chamber and demonstrated how the motion of the flag differs in an
atmosphere and in a vacuum. Using a special astronaut analog, they moved the flag back and
forth, and then released it. In a normal atmosphere, the momentum of the flag was quickly
dampened due to air resistance. However, in the vacuum the flag continued to move exactly as it
does in the Apollo moon landing videos.**

On hoax believer web sites and on the video site YouTube a portion of Apollo 15 footage
has been the point of much discussion. In the sequence, astronaut David Scott runs by, passing
between the flag and the video camera that is mounted on the lunar roving vehicle. From the
perspective of the camera it is impossible to determine if he makes physical contact with the flag.
However, his movement clearly influences the flag, as it goes from a state of complete rest to a
condition where it moves back and forth slightly. The movement continues for a short time after
Scott passes until the time that the flag loses the momentum that had been transferred from the
astronaut. Hoax believers are convinced that the flag’s motion is caused by the movement of air
displaced by the astronaut’s motion. Contributors to the Apollo Lunar Surface Journal website
have suggested several more plausible explanations for the flag’s movement:

(1) Dave could have brushed against the flag with his left arm as he went by; (2)
he could have kicked some dirt with his boot that hit the bottom of the flag; (3) he
could have pushed a mound of soil sideways with his boot that pushed against the
flagstaff ; (4) the impact of his boots on the ground as he ran past could have
shaken the flagstaff; (5) he might have been carrying a static charge which
attracted the flag material; (6) the flag could have been disturbed by emissions
from the backpack.

In the analysis offered on the site, it is suggested that the most likely cause was that the astronaut
had brushed against the flag. This conclusion is validated by an experiment posted on YouTube
by an Apollo defender. Using data that is readily available in the Apollo 15 press Kit such as the
size of the flag and the height of the astronaut, he created a 3-dimensional computer model of the
scene to replicate the relative positions of the astronaut and the flag. Use of a computer model
allowed him to rotate the scene around so that it can be seen from different perspectives. In his
analysis he demonstrates how the astronaut could have brushed against the flag with the sleeve
of his spacesuit. Another important factor which supports the “brushing up against the flag”
explanation is that we do not see a similar reaction in the flags in other mission videos when
astronauts pass close to the flags.?
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There is another claim about the flags in the conspiracy theories that is more challenging
to address using the photographic evidence available. Hoax proponents sometimes suggest that
in the still photographs and video footage from specific missions we are actually seeing different
flags. This is an explanation offered by Mary Bennett and David S. Percy to explain perceived
discrepancies in the images. For example, they use the still and video photography of John
Young’s famous “jump salute” from the Apollo 16 mission. They contend that the crossbar of
flag in the still photo is at a 90% angle perpendicular to the pole, but in the video it is at a 70%
angle relative to the pole. The difficulty with these claims is that they are comparing video
images taken from one perspective with still photographs taken from a different perspective. To
analyze this allegation, first study the flag in the image at lower left. This is the original still
photograph of the event. Notice that the flag pole in this image is leaning to the viewer’s left and
is not exactly perpendicular to the ground, even though the crossbar looks straight. That means
that the angle of the crossbar is actually less than 90% relative to the pole. Now, look at the
reversed and enlarged portion of this same photo at lower right. By flipping the photograph
horizontally it makes it easier to compare the still photograph with the extracted video frame
shown above. There are several points of comparison that can be used to demonstrate that the
flag in the still photo is the same flag as that shown in the video footage. First, look at the lower
fly of the flag where the second red stripe up from the bottom appears to be touching the next red
stripe up. This same fold can be seen in the video frame. Now, look at the fold at the border of
the second white stripe and the third red stripe from the top. Because of this fold, the canton
appears to jut out into the stripes in this part of the flag. When you look at the video image you
can see evidence of this same fold. An additional point of comparison can be found on the third
white stripe up from the bottom. Look at the point in the still photograph that is about 1/3 the
length of the flag from the fly, where the two surrounding red stripes appear to almost be
touching. This spot can also be seen on the same white stripe on the flag in the video frame. It
appears to be slightly closer to the fly in the video because of the difference in perspective.
Another way to understand the optical illusion caused by the difference in perspective between
the still photo and the video is to think about an Earth-bound analog. When you are riding in the
front passenger seat of an automobile with a non-digital “needle” speedometer gauge, observe
what speed you think the car is going. Then, ask the driver how the speedometer reads from his
perspective. The speed will look lower to the passenger in a car with a left-hand steering wheel
(and higher in a car with a right-hand steering wheel) because the speedometer is designed for
the perspective of the driver. This difference in the apparent position of an object when viewed

from two different lines of sight is called “parallax”.?
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Figures 16-18: Extract from an Apollo 16 video showing astronaut John Young’s famous jump
salute from behind (top). Compare this view to the still photo of the event taken from the other
side of the flag (bottom left) and an extract of that same image flipped horizontally and enlarged
(bottom right). NASA Photograph AS16-113-18339 (21 April 1972).

Perhaps one of the best examples of how moon landing hoax conspiracy theorists
selectively use evidence out of context is the case of two still frames from an Apollo 14 video
which show the flag. In one image the fly of the flag points out to the right, but in a later frame
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it is pointed to the left. There are no astronauts in the transitional frames to have altered the
direction of the flag. This sounds like clear-cut evidence of “wind” until the timing on the video
is compared with the mission logs. The two frames with different flag directions were
discovered by Robert Godwin, the author of multiple books on space exploration. In an
interview published in the Winnipeg Free Press, Godwin explained that he was extracting
images from the video to fill in a composite panoramic view of the Apollo 14 landing site for a
new book. When he found the two frames with the flag facing different directions he wondered
what had happened. However, there were several important clues in the images which helped
him determine why the flags had moved. First, he noticed that both of the astronauts’ Portable
Life Support System (PLSS) backpacks are visible on the surface of the Moon. This vital piece
of equipment was discarded only after the crew had completed their final activities on the
surface. So, this confirmed that the crew did not play a role in the movement of the flag.
Second, Godwin also noticed that the shadow from the large dish-shaped S-Band antenna had
disappeared during the time between the two frames. This indicated to him that a significant
force had acted on both the flag and the antenna. A little research led him to a rational
explanation—the mission transcripts clearly indicated that during the interval between the two
frames the astronauts had test-fired the thrusters on the lunar module. It was the force from the
engine and not wind that had turned the flag around. In looking at video footage from the Apollo
12 mission, he discovered the “flag flip” was evident in that video, as well.?*

> =Y

Figures 19-20: Two “smoking gun” images extracted from Apollo 14 video footage by Robert
Godwin. Notice that in the photo at left the fly of the flag goes to the right, and in the one at right
the fly is going to the left. There are no astronauts in the transitional frames who could have
moved the flag, so what has happened? Conspiracy theorists claim that flag movement in moon
landing videos was caused by the wind, but there is a more rational explanation—the flag was
flipped by the force of testing the engines on the lunar module. (Photos extracted and labeled by
Robert Godwin).

Ironically, what started as a story about how two images could be easily misconstrued
quickly evolved into a story on the Fox News website reporting that Godwin had found evidence
to lend credence to conspiracy theories about a faked moon landing. They chose to reprint only
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the first paragraph of the story—the part in which Godwin discusses the discrepancy he had
found in the footage. The lead sentence of the Fox article read: “A Canadian book publisher
says images acquired by the Apollo 14 astronauts just before they left the Moon 40 years ago
will fuel the speculation that the lunar landings between July 1969 and December 1972 were
hoaxes”. The news site did not, however, include the portion of the story which explained that
the engine tests had caused the movement of the flag, ending their story with the quote “My first
reaction was: ‘What’s going on here? How is it possible that the flag can turn around 120
degrees?’”. Fox News has since replaced the story with a retraction explaining that their original
story “was incomplete and incorrectly portrayed Robert Godwin’s position regarding questions
surrounding photos from the Apollo 12 and 14 missions.” Still, the case of Fox News’ report on
the Apollo 14 flipped flag images is an excellent demonstration of how easy it is to take two
frames of video and misinterpret what has really happened. In the world of the moon landing
conspiracy theories this is frequently the case. News of Godwin’s “find” can be found repeated
on conspiracy blogs, and some even include his interpretation of what happened included in the
text. Yet, the conspiracy theorists prefer to cling to an unlikely scenario that supports their
theory, rather than investigate the situation and find the rational, scientifically-valid
explanation.”®

Design and Construction of the Lunar Flag Assembly

The reason flags appear to be “flying” and “fluttering” in moon landing images is quite
simple—the flagpole was designed specifically to give this impression. When NASA decided to
place a flag on the Moon, they set about designing a special flagpole which was called the
“Lunar Flag Assembly”. The initial sketch for the assembly shows a staff with a horizontal
crossbar to hold the fly of the flag out away from the pole, so that it would not hang limply on
the pole. As with any piece of equipment designed for the Apollo Program, the sketch was
converted to a set of NASA engineering drawings which were then used as the specifications for
the manufacture of the training and flight hardware. There were several important constraints
that influenced the final design. First, it was necessary to design a flagpole that could be easily
handled and deployed by astronauts wearing spacesuits pressurized to approximately 3.7 pounds
per square inch (0.2601 kgf/cm?). The spacesuits also restricted the astronauts’ range of motion
and the amount of force that they could apply to an object. In addition, the flagpole and
associated hardware had to be as lightweight as possible. It was vital to keep the weight of
unessential equipment as low as possible, and to reduce the overall weight that needed to be
launched from Earth. Jack Kinzler’s notes about the parts of the flag assembly for Apollo11
record the following weights: the nylon flag (9.75 oz. / 276 g), the inner thermal package (13 oz.
/ 369 g), and the metal hardware and outer shroud (8 Ib. 0.25 oz. / 3.64 kg). Kinzler’s notes
indicate that the weight of the flag, metal poles, and the wrapper combined was 2 3/4 Ibs. (1.25
kg). The press release for the mission indicates that the weight for the flag and staff without the
packaging and mounting hardware was 3 pounds (1.36 kg). Both Kinzler’s notes and the press
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release agree that the total weight of all of the components for the first lunar flag assembly was 9
pounds and 7 ounces (about 4.28 kg).?®
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Figures 21-22: Original sketch for the lunar flagpole (above). NASA'’s engineering drawing for
the lunar flag assembly (below). See appendix for larger version of the engineering drawing. See
footnote 26 for a rejected design for the lunar flagpole.
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In the engineering drawing you can see the complexity of the design for the lunar flag
assembly. NASA technicians at the Manned Spacecraft Center (renamed the Johnson Space
Center in 1973) built the device using a commercially-available nylon U.S. flag. The flag was
then altered to prepare it for use with the special lunar flagpole. According to a NASA press
release about the flag, the binding and labels at the hoist were removed in preparation for
attaching the flag to the vertical pole. They also sewed a hem along the top edge of the flag to
make a sleeve for the horizontal crossbar. In addition to the top sleeve there were two rivets, one
on each end of the crossbar, which attached the nylon flag to the flag assembly hardware. The
flagstaff was made from aluminum tubing which was about an inch (2.54 cm) in diameter, with a
wall approximately 1/32 of an inch (0.079 cm) thick. It was anodized, meaning that a coating
was applied to it electrolytically, strengthening the pole and giving it a gold color. The pole
consisted of two pieces—a base section and the upper pole, each 4 feet (121.9 cm) in length. To
deploy the flagpole, the astronauts first used their geologic sample hammer to position the base
in the ground. A red line painted on the pole, 18 inches (45.7 cm) up from the bottom, indicated
the farthest point the hardened steel point and lower pole should be driven into the surface. In
reality, though, the base was usually planted about 6-8 inches (15.2-20.3 cm) into the ground.
Once the base was in place, the top part of the pole could be nested into the bottom part, with an
overlap of 4 inches (10.2 cm). According to the Apollo 11 press release, when the flagpole was
fully assembled it was 7 feet, 8 inches (233.7 cm) tall. Later NASA press releases (those for
Apollo 13 through Apollo 16) indicated that the flagstaff was 8 feet tall. It is unclear whether
this figure was derived by adding the length of the two 4-foot sections of the pole, without taking
into consideration the 4 inch overlap where the upper pole nests into the lower pole, or if the pole
design was altered slightly so that the entire assembled height of the flagstaff was a full 8 feet
(243.84 cm).”
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Figure 23: This photo shows the different parts of Apollo 11’s lunar flag assembly, the insulating
blanket, and the protective shroud. Below is the flag apparatus made of a standard nylon flag and
a 2-part pole. The pole lying on top of the flag is the base. Just above it you can see where the
flag is bunched up around the telescoping horizontal bar (which sticks out a bit to the left of the
top red stripe). This crossbar is hinged to the top portion of the pole (look to the right of the blue
cloth at the top of the canton). Above the flag are the Velcro closure strip and the insulting
blanket that is packed around the flag. Just above that is the stainless steel outer case of the
insulating shroud. The brackets to the left and right of the flag are used to mount the entire
package on the ladder of the lunar module. To remove it and open the package, the astronauts
pulled out the “pip” pin—which is connected to the red tab seen at the far left of the shroud.
(NASA JSC Photo S69-38748).

The upper portion of the pole was the most complicated part of the apparatus. It included
the remainder of the vertical pole and a telescoping horizontal crossbar, attached to it with a
hinge. To unfurl the flag, the crossbar was extended and lifted up to a position just above 90°.
A catch on the hinge would then lock in place, preventing the bar from lowering again. During
the Apollo 11 mission, they had difficulty extending the crossbar to its full length. This gave the
flag a “ripple” effect and some later crews copied this by not extending the bar all the way. The
Apollo 12 astronauts had difficulty getting the catch to work on their flag, so that the crosshar
was not at a right angle to the pole. After that mission the catch was redesigned to use a double-
acting catch, so that later crews could get the crossbar into position without lifting it up as high.?®
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Figures 24-25: A NASA engineer (on Earth) indicates the location where the lunar flag assembly
was mounted on the ladder of the lunar module for Apollo 11 and 12. After removing the
protective shroud (left), he removes the Velcro strips in order to open the insulation package
(right). (NASA JSC Photos S69-38755, S69-38756).

Figures 26-27: In the next steps of the deployment he removes the insulation from around the
flag assembly (left) and then takes the flag from the mounting brackets (right). (NASA JSC
Photos S69-38757, S69-38758).
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Figures 28-29: Next, the engineer shows the two parts of the lunar flag assembly—the lower
pole, and the upper pole with the flag folded around it (left). He then extends the telescoping
crosshar (right). (NASA JSC Photos S69-38759, S69-38760).

Figures 30-31: After extending the horizontal bar, he lifts the top of the flag up until the latch
catches and it stays up on its own (left). He then slides the lower portion of the hoist down to its
proper position (right). (NASA JSC Photos S69-38761, S69-38762).
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Figure 32: With the top portion of the flag unpacked and deployed, the engineer then moves it
into position to be nested within the top of the base portion of the pole (bottom). (NASA JSC
Photo S69-38763).

In addition to the crossbar latch redesign there were other changes made to the lunar flag
assemblies for the missions after Apollo 12. The first two flag assemblies were mounted on the
ladder of the lunar module. They were exposed to the heat of the LM engines and experienced
temperatures of 2,000°F (over 1093°C) during the last 13 seconds of the spacecraft’s touchdown
phase. For this reason, the flag and insulation package were fitted into a protective metal shroud,
which was then mounted to the ladder. Throughout the Apollo program the engineers were
always looking for a way to reduce the weight of the equipment launched from Earth. Following
the Apollo 12 mission, the flag assembly was moved from the mounting on the LM ladder into
the modularized equipment stowage assembly (MESA)—a special compartment on the outside
of the lunar module’s descent stage where they stowed the cameras, geologic hammers and
scoops, and other equipment the crew needed during their extravehicular activities. This shift in
stowage location meant that they could eliminate the metal thermal shroud and mounting
hardware from the flag assembly, significantly reducing the overall weight of the equipment.?®

Another change which was made after Apollo 12 was in the size of the flags used. The
first two flag assemblies incorporated flags that were 3 x 5 feet (91.44 x 152.4 cm). According
to the NASA press releases for Apollo 13 through Apollo 16, the flags for those missions were
slightly smaller in size, using a 2.5 x 4 foot flag (76.2 x 121.92 cm). No reason was given for the
change in the size of the flag, but it was most likely made to reduce the overall weight of the flag
assembly. Most Apollo press releases state that the size of the pole was 8 feet (243.84 cm),
probably just based on the combined length of the two 4-foot (121.92 cm) sections. However,
some of the press releases note that when the top part of the pole was nested into the bottom
portion, the assembled pole was 7 feet, 8 inches (233.7 cm) tall, due to the overlap from the
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upper pole fitting into the base. In order to verify the size change for the flags, | conducted an
experiment using photographs from the six moon landing missions. To avoid making mistakes
because of the different perspectives in the photographs, which can make the length from pole to
fly difficult to judge, I only measured the width of the flag at the hoist. In addition, so that I
would not introduce a bias based upon the information in the press releases, | used a neutral unit
of measurement which | called a “flag width”. In the photos | measured the dimensions of the
flag against the pole in order to define one flag width. Next, | drew lines farther down the pole
to show where the next two flag widths would occur. Since | know the poles were the same
length on all the missions | was able to deduce which size flag was used, based upon how far the
third line was below the lowest visible point of the pole. Using this method, I confirmed that the
flags for Apollo 11 and 12 were 3 x 5 feet and that those used for Apollo 14 through Apollo 16
were 2.5 x 4 feet.®

When | tried to apply this methodology to examining the Apollo 17 flag, however, | had
difficulty making a determination. There is no information in the press release that indicates
either the size of the flag or the size of the pole. Assuming that the pole size was consistent for
all Apollo missions, it is clear that the flag is not larger than a 3 x 5 foot flag, as there is too
much pole showing above the lunar surface. | was able to eliminate that it is a 2.5 x 4 foot flag
because it is very unlikely that the crew would have driven the base part of the pole over two feet
into the ground. However, if it is a 3 x 5 foot flag it would mean that the crew had driven the
pole about 16 inches (40.6 cm) into the surface. Looking at all the other Apollo flags it looks
like all the other base poles go about 6-8 inches (15.2-20.3 cm) into the surface. This led me to
conclude that it might have been a size other than one of the regular commercially-available U.S.
flag sizes. There are several factors that support this hypothesis. First, the Apollo 17 flag was
significant in that it was the flag that had been on display in the Mission Operations Control
Room (MOCR) during other Apollo missions. When the crew planted the flag astronaut
Harrison Schmitt mentioned the reason for doing this:

Houston, I don’t know how many of you are aware of this, but this flag has flown
in the MOCR since Apollo 11. And we very proudly deploy it on the Moon, to
stay for as long as it can, in honor of all those people who have worked so hard to
put us here and to put every other crew here and to make the country, United
States, and mankind, something different than it was.

So, we know that this flag was used in an indoor flag display before it was converted to be used
in the lunar flag assembly. Many of the flags on display in NASA offices are obtained from the
Government Supply Catalog. This catalog includes American flags made in sizes that conform
to U.S. government specifications (often called G-spec flags). One of these sizes is 3.5 x 6.65
feet (106.68 x 202.692 cm). When the Apollo 17 flag is examined using 3.5 feet as one “flag
width”, it means that the base pole is embedded about 6 inches into the ground—a distance
consistent with all the other Apollo flags. This therefore leads me to conclude that the flag was
most likely a flag of that size. While this discussion of different flag sizes may initially seem
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like a distracting tangent from the discussion of the role of flags in moon landing conspiracy
theories, | actually believe that it provides additional evidence of the historical validity of the
Apollo missions. If the missions had been faked, as the hoax theorists believe, why would
NASA have bothered with all these variations in flag sizes? Wouldn’t it have been simpler to
just use the same prop flag on all the missions and just vary the appearance of the wrinkles?
Why would they have reduced the size for three missions and then increased it to an unusual size
for the final mission?*

There is one other factor that contributes to the illusion that the flags are “flying” in a
lunar breeze—the wrinkling of the flag fabric. The flags were packed very tightly following a
written 12-step procedure performed by 4-5 people. They used temporary spacers and plastic
ties to hold the flag in place until it was placed in a thermal insulating package. The ties were
then removed and the package was sealed with a Velcro “rip” strip. For Apollo 11 and 12, the
insulating package was installed into the metal protective shroud and was ready to be attached to
the ladder. When the flag was removed from all this packaging it was heavily wrinkled. On
Earth it would take the use of an iron to smooth the flag out, but there was nothing on the Moon
to remove the wrinkles. If you examine the images of the lunar flags you can see extensive
evidence of wrinkling. The wrinkles and the partially-extended crossbar on the flags all
contribute to the effect of a “fluttering” flag.*

Figures 33-34: Series of photos showing a group of NASA engineers packing the lunar flag
assembly in preparation for the Apollo 11 flight. The flag is packed very tightly following a 12-
step written procedure. (NASA JSC Photos S69-38765, S69-38766).
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Figures 35-38: Plastic ties are used to temporarily hold the flag in place. The engineers then
begin to wrap it in the insulating blanket using a wooden form. After this the ties are removed and
the insulating package is closed with a special Velcro strip, preparing it for insertion into the
protective shroud. (NASA JSC Photos S69-38767, S69-38768, S69-38769, S69-38770).

Are the Flags Still There?

Even with all the photographic evidence and scientific explanations that have been
presented to counter the claims of the conspiracy theorists, those who believe that the moon
landings were faked require even more proof that the Apollo moon landings actually occurred.
People often ask if it would be possible to view the landing sites using Earth-bound telescopes,
and thus prove that the missions were real. Unfortunately, there are no telescopes on the planet
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that can view the Moon in the level of detail that would be required to see any of the man-made
objects left on the surface by the Apollo astronauts. The best way to photograph the landing sites
is either from lunar orbit or by revisiting those locations with either a robotic or manned

mission.

Since the last astronaut walked on the lunar surface in 1972, 17 robotic missions have
been launched to the Moon by various countries. These spacecraft have been tasked with
returning lunar samples to Earth, studying the Moon from orbit, and analyzing the properties of
the lunar surface in situ (in place). Each generation of spacecraft has featured improvements in
imaging technology, with dramatic increases in the resolution of the images. One of these, the
Lunar Reconnaissance Orbiter (LRO), was launched by NASA on 18 June 2009. The orbiter
was designed to map the lunar surface from a polar orbit and is currently circling the Moon at a
distance of 50 km (31.07 mi.) from its surface. As the spacecraft orbits the Moon it returns very
detailed photographs of the surface. These photographs have included images of all six Apollo
landing sites. Close inspection of the images reveal photographic evidence of hardware left on
the Moon during the Apollo missions and even show tracks left as the astronauts moved across
the dusty surface. One image of the Apollo 17 landing site even shows the American flag left on
the Moon during that mission.*
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Figure 39: An orbital image of the Apollo 17 landing site shows tracks left by the astronauts, as
well as artifacts of the mission. Labeled in this image are several features of the Taurus-Littrow
region—Rudolph and Poppie craters, and Geophone rock. Two experiment packages, the Apollo
Lunar Surface Experiments Package (ALSEP) and the Surface Electrical Properties (SEP)
experiment, are also labeled. The descent stage of the “Challenger” lunar module, the lunar roving
vehicle (LRV), and the flag are visible in the photo.
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Figure 40: Enlargement of the photograph of the Apollo 17 landing site showing more detail of the
lunar module (center of the image) and the flag (marked and labeled by the LROC analysts).

In the close-up LRO image of the Apollo 17 site, a faint black line shows the crossbar of
the lunar flag assembly. But what remains of the actual fabric flag? This is one detail that
orbital photography can’t provide. However, there are assumptions that can be made based on
our knowledge of the lunar surface and what we know about the properties of nylon. It is well
known that the lunar surface is a very hostile environment, not just for humans but also for man-
made materials. There are a number of environmental factors that most certainly have altered the
condition of the flags since they were first deployed on the lunar surface over four decades ago.
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The first question that people usually ask about the condition of the flags is whether or
not they are still standing. It is difficult to know which flags might have fallen over and which
remained standing when the crews departed. In his memoir Buzz Aldrin described what it was
like when they put up the flag. “Just beneath the powdery surface, the subsoil was very dense.
We succeeded in pushing the flagpole in only a couple of inches. It didn’t look very sturdy.” A
famous bit of Apollo 14 video footage shows a flag shaking violently on its staff as the
astronauts blast off in the ascent stage of the lunar module. However, as the flag moves out of
the frame it is still standing. In addition, there is footage from cameras mounted on the lunar
rovers to confirm that the Apollo 16 and Apollo 17 flags stayed up after the LM’s ascent. There
is no footage of the Apollo 11, Apollo 12, or Apollo 15 ascents showing the flags. Since we
know that the Apollo 15 flag was placed much farther away from the LM it is most likely that
the flag from that mission was not toppled by the blast from the LM’s ascent engine. Therefore,
only the status of the flags from Apollo 11 and Apollo 12 are really in question. From the
evidence that is currently available to us it is impossible to determine if they fell over or
remained standing.*

Figure 41: This frame extracted from an Apollo 14 video shows the flag through the window of
the lunar module as the ascent stage lifted off from the surface. While the video shows the flag
twisting around in the engine blast, it does not show the flag blow over. As the flag moves out of
the shot, it is still standing. NASA Photo S71-19500 (5 February 1971).

Anne M. Platoff—Six Flags over Luna 855 Proceedings of the 24th International Congress of Vexillology—2011



Even if the flags have remained standing, it is almost certain that they are not in the same
condition as when they were left on the Moon. Most likely the nylon of the flag has degraded as
the result of prolonged exposure to sunlight, similar to what we would expect to happen on
Earth. The technical name for this process is “photodegradation”, but it is commonly called “sun
rot”. It results in the breakdown of nylon fibers and reduction of the structural integrity of the
flag. Experimental research has shown that photodegradation of nylon occurs in both
oxygenized and non-oxygenized atmospheres. In nitrogen test environments scientists found that
photodegradation caused nylon fibers to lose their tensile strength and became brittle. While |
did not find any studies which looked at the process in a simulated lunar atmosphere, where the
primary elements are neon, hydrogen, helium and argon, it is safe to conclude that over 40 years
of exposure to unfiltered sunlight would have had a similar effect on the lunar flags. The fabric
of the flags will have become brittle and may have disintegrated.*®

Another way in which the flags have most certainly been affected is a process known as
“radiation darkening”. This is another effect of long-term exposure to solar radiation without the
filtering properties of the Earth’s atmosphere and magnetic field. As the name suggests,
radiation darkening is where materials become darker in color as a result of prolonged exposure
to radiation. This effect has been documented in the laboratory and also on the surface of the
Moon. The crew of Apollo 12 set down in close proximity to the landing site of one of NASA’s
robotic lunar spacecraft—Surveyor 3. As part of their scheduled EVA activities, the crew
removed several parts from Surveyor and returned them to Earth for scientific study, including
ties made of nylon. When these ties were examined, it was found that they had been discolored
by the radiation, changing from white to tan. At the time of the Apollo 12 mission, the Surveyor
spacecraft had been on the lunar surface for 942 Earth days—just over 2 %2 years. The first flag
placed on the Moon on July 20, 1969 has been there for over 40 years. Surely it, too, has
experienced this darkening effect and would now be seen in shades of tan and brown.*’

Yet another threat to the lunar flags is damage by meteoroids or micrometeoroids.
Meteoroids are solid objects traveling through space that are too small to be classified as either
an asteroid or as a comet. On Earth, most meteoroids burn up in the atmosphere, but on the
Moon they regularly hit the surface. Most discussion of meteoroid impacts with regards to lunar
exploration focuses on those that are smaller than 1 mm in diameter—the micrometeoroids.
These tiny projectiles (about 1/4 the size of a bb used in air rifle) travel at very high velocity—
about 13-18 kilometers per second (or 13,000-18,000 m/sec). This is 130-180 times faster than
an air rifle propels a bb. In the event that one of the particles hit a flag standing on the lunar
surface it would most likely pass right through the fabric. Even at the time of the Apollo 11
mission a “high NASA official” told a reporter from Business Week that the flag probably

wouldn’t last long because “it isn’t protected against micrometeoroids”.*®
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Conclusion

Whether the flags have remained standing or have survived decades of exposure to the
harsh lunar environment, their legacy as a symbol of the human exploration of space remains
intact. Images of the Apollo astronauts standing next to the United States flag on the Moon are
not just a testament to the technological achievements of the U.S., but rather are illustrations of
what the human species can achieve when our efforts are directed to the exploration of our solar
system. Clearly, the significance of these images will endure long after the deaths of those who
participated in this historic undertaking.

Figure 42: Geologist-astronaut Harrison H. Schmitt poses in one of the Apollo Program’s most
artistic flag photographs. The crossbar of the lunar flag assembly appears to be pointing to the
gibbous planet Earth. This was the last flag left by astronauts on the lunar surface. NASA Photo
AS17-134-20384 (December 1972).
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Perhaps the most troubling aspect of the moon landing hoax conspiracy theories is that
they cast doubt not just on the Apollo Program, but on the entire legacy of human space
exploration. It is important to remember that Apollo was not just an American program.

Instead, it was a continuation of the visions of rocket engineers from different countries such as
Konstantin Tsiolkovsky, Hermann Oberth, Robert H. Goddard, Sergei Korolev, and Wernher
von Braun. The space race may have been born out of the Cold War between East and West, but
it produced a science and technology revolution that has advanced global technology and
brought the people of the world closer together. In addition, denying the historical validity of the
Apollo moon landings is disrespectful to the memories of the Soviet cosmonauts and American
astronauts who lost their lives in the efforts to expand the reach of humanity beyond low Earth
orbit to the surface of the Moon. And, Kaysing’s suggestion that some of these astronauts were
murdered to cover up a conspiracy to fake the moon landings is not only insulting, it is libelous.
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Figure 43: Apollo 15 astronauts left this memorial on the Moon during their mission. It includes
a sculpture called “Fallen Astronaut” and a plaque memorializing Soviet cosmonauts and NASA
astronauts who had died in pursuit of human exploration of space. NASA Photo AS15-88-11894
(1 August 1971).
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For those of us who have confidence in the reality of the moon landings it is difficult to
understand why people would believe these claims. Many in the space industry conclude that it
is a symptom of inadequate education or a complete lack of scientific literacy on the part of the
general public. However, belief in the lunar landing hoax is really not as prevalent as the
conspiracy theorists would suggest. It is likely that these conspiracy theories are just a reflection
of our popular culture, in general. People are often distrustful of government and technology,
especially when they don’t know much about how these things work. Plus, the culture of self-
publishing, self-produced video, and the ease of distributing this information via the Internet all
contribute to the perception that belief that the moon landings were faked is not only prevalent,
but is also spreading.

As has been shown in this paper, the claims of the conspiracy theorists lose their
plausibility when they are carefully examined and analyzed. There are clear scientific and
technical explanations for the “discrepancies” that the hoax believers cling to and use as
evidence. Examining the design of the lunar flag assembly, it is quite obvious why flags appear
to be “fluttering” on the surface of the Moon—the flagpoles were designed specifically to give
this impression. When we think about basic principles of physics and how they are manifested
in the videos from the Apollo missions it is clear that the flags are moving either because
astronauts are handing the flag, or because an astronaut has set them in motion and they are still
in motion due to the law of inertia. And we also have learned how easy it is for someone to
misinterpret what they see in lunar photographs or in a video frame viewed out of context. As
vexillologists we regularly try to sift through the legends and folklore associated with flags in
order to find the historical realities. It is important that we document and defend the documented
history of important “flag moments” such as the placing of the first flags on the Moon. It is also
vital that we share this information beyond the community of vexillologists so that people can
understand the true significance of these moments in human history.

It is hoped that this paper will not only contribute more evidence for the defense of the
historical record, but will also remind the readers of the true significance of the flags on the
Moon. Admittedly, the choice of the American flag for implantation during the Apollo missions
was rooted in patriotism. However, NASA went out of its way to explain that “the planting of
the flag is symbolic of the first time man has landed on another celestial body and does not
constitute a territorial claim by the United States”. In a newspaper article published in August
1969, a reporter commented on positive reactions found among people in countries around the
world. He cites the words of a German writer saying that “she didn’t think of the rocket as
taking three Americans into space but rather the human species and she thanked America for
doing it for mankind.” Besides the flag of exploration, perhaps the most meaningful object left
on the Moon during Apollo 11 was the plague mounted on the ladder of the lunar module. It
read “Here men from the planet Earth first set foot upon the Moon July 1969, A.D. We came in
peace for all mankind”.*
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Author’s Statement of Bias

It is important for scholars to recognize and acknowledge their biases when conducting
and reporting on research. | freely admit to a bias in the case of moon landing hoax theories.
Having grown up watching the Apollo missions on television and maintaining a life-long interest
in space exploration, | fully believe in the historical validity of the Apollo moon landings. When
I worked as a contractor employee at NASA’s Johnson Space Center | met a number of Apollo-
era engineers, took a “clean room” tour of the Lunar Sample Laboratory Facility where lunar
samples are stored and studied, and even met two of the twelve men who walked on the surface
of the Moon. | also experienced the university-like atmosphere of the space center, where

keeping a secret of the magnitude of “faking the moon landings” would not only improbable, but
also impossible.
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Figure 44: The author (standing, center) with colleagues during a tour of the Lunar Sample
Laboratory Facility at NASA’s Johnson Space Center in 1994. During the tour she viewed some

of the samples returned to Earth by the Apollo astronauts, including core samples which were
being analyzed at the time.
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Drawings of the Lunar Flag Assembly
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Appendix B: Apollo Program Astronaut Training Photographs
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lllustrations

Figure 1. Cropped photo—Neil Armstrong and flag (Apollo 11). NASA Photo AS11-40-5886,
20 July 1969. Available online at http://history.nasa.gov/alsj/al1/AS11-40-5886HR.jpg.

Figure 2: Charles Conrad, Jr. and flag (Apollo 12). NASA Photo AS12-47-6897, 19 November
1969. Available online at http://spaceflight.nasa.gov/gallery/images/apollo/apollol2/html/asl2-
47-6897.html.

Figure 3: Alan B. Shepard, Jr. and flag (Apollo 14). NASA Photo AS14-66-9231, 5 February
1971. Available online at http://history.nasa.gov/alsj/al4/AS14-66-9232HR.jpg.

Figure 4: David R. Scott, and flag (Apollo 15). NASA Photo AS15-88-11863, 1 August 1971.
Available online at http://spaceflight.nasa.gov/gallery/images/apollo/apollo15/html/as15-88-
11863.html.

Figure 5: Charles M. Duke, Jr. and flag (Apollo 16). NASA Photo AS16-113-18341, 21 April
1972. Auvailable online at http://history.nasa.gov/alsj/al6/AS16-113-18341HR.jpg.

Figure 6: Eugene A. Cernan and flag (Apollo 17). NASA Photo AS17-134-20386, 13
December 1972. Available online at
http://spaceflight.nasa.gov/gallery/images/apollo/apollo17/html/as17-134-20386.html.

Figure 7: Lunar flag assembly and lunar module (Apollo 14). NASA Photo AS14-66-9277, 5
February 1971. Available online at
http://spaceflightl.nasa.gov/gallery/images/apollo/apollol4/html/as14-66-09277.html.

Figure 8: James B. Irwin and flag (Apollo 15). NASA Photograph AS15-88-11866, 1 August
1971. Available online at http://spaceflight.nasa.gov/gallery/images/apollo/apollo15/html/as15-
88-11866.html.

Figure 9: Eugene A. Cernan and flag (Apollo 17). NASA Photograph AS17-134-20380, 13
December 1972. Available online at
http://spaceflight.nasa.gov/gallery/images/apollo/apollo17/html/as17-134-20380.html.

Figure 10: Neil A. Armstrong and Edwin E. “Buzz” Aldrin, Jr. with the flag (Apollo 11).
NASA Photograph S69-40308, 20 July 1969. Available online at
http://spaceflight.nasa.gov/gallery/images/apollo/apollol1/html/s69 40308.html.

Figure 11: “Buzz” Aldrin with the flag (Apollo 11). NASA Photograph AS11-40-5874, 20 July
1969. Available online at
http://spaceflight.nasa.gov/gallery/images/apollo/apollol1/html/as11l 40 5874.html.
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Figure 12: Cropped photo—Charles M. Duke, Jr. and the lunar rover (Apollo 16). NASA
Photograph AS16-107-17446, 22 April 1972. Available online at
http://spaceflight.nasa.gov/gallery/images/apollo/apollo16/html/as16-107-17446.html.

Figure 13: Cropped photo—David R. Scott and flag (Apollo 15). NASA Photograph AS15-88-
11863, 1 August 1971. Available online at
http://spaceflight.nasa.gov/gallery/images/apollo/apollo15/html/as15-88-11863.html.

Figure 14: Buzz Aldrin saluting the flag (Apollo 11). NASA Photo AS11-40-5874, 20 July
1969. Available online at
http://spaceflight.nasa.gov/gallery/images/apollo/apollol1/html/as11l_40 5874.html.

Figure 15: Buzz Aldrin with flag (Apollo 11). NASA Photograph AS-11-40-5875, 20 July
1969. Available online at
http://spaceflight.nasa.gov/gallery/images/apollo/apollol1/html/as11l_40 5875.html.

Figure 16: Extracted video frame—John Young and Charles Duke (Apollo 16). 21 April 1972.
Extracted from the video at http://www.hg.nasa.gov/alsj/al6/al6v.1201951.mpg.

Figure 17: John Young with the flag (Apollo 16). NASA Photograph AS16-113-18339, 21
April 1972. Available online at
http://spaceflight.nasa.gov/gallery/images/apollo/apollo16/html/as16-113-18339.html.

Figure 18: Figure 17—cropped and rotated 90° horizontally using Photoshop software.

Figure 19: Extracted video frame—~Flag and other equipment left on the Moon (Apollo 14).
Image extracted and labeled by Robert Godwin. Obtained from Robert Godwin.

Figure 20: Extracted video frame—~Flag and other equipment left on the Moon (Apollo 14).
Image extracted and labeled by Robert Godwin. Obtained from Robert Godwin.

Figure 21: Original sketch for the lunar flagpole. Obtained from Jack Kinzler.

Figure 22: NASA engineering drawing for the lunar flag assembly, Drawing Number
SEB39105157. Obtained from NASA Johnson Space Center.

Figure 23: Components of the lunar flag assembly. NASA JSC Photo S69-38748, 19609.
Obtained from NASA JSC Media Resource Center.

Figure 24: NASA engineer demonstrating deployment of the lunar flag assembly. NASA JSC
Photo S69-38755, 1969. Obtained from NASA JSC Media Resource Center.

Figure 25: NASA engineer demonstrating deployment of the lunar flag assembly. NASA JSC
Photo S69-38756, 1969. Obtained from NASA JSC Media Resource Center.
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Figure 26: NASA engineer demonstrating deployment of the lunar flag assembly. NASA JSC
Photo S69-38757, 1969. Obtained from NASA JSC Media Resource Center.

Figure 27: NASA engineer demonstrating deployment of the lunar flag assembly. NASA JSC
Photo S69-38758, 1969. Obtained from NASA JSC Media Resource Center.

Figure 28: NASA engineer demonstrating deployment of the lunar flag assembly. NASA JSC
Photo S69-38759, 1969. Obtained from NASA JSC Media Resource Center.

Figure 29: NASA engineer demonstrating deployment of the lunar flag assembly. NASA JSC
Photo S69-38760, 1969. Obtained from NASA JSC Media Resource Center.

Figure 30: NASA engineer demonstrating deployment of the lunar flag assembly. NASA JSC
Photo S69-38761, 1969. Obtained from NASA JSC Media Resource Center.

Figure 31: NASA engineer demonstrating deployment of the lunar flag assembly. NASA JSC
Photo S69-38762, 1969. Obtained from NASA JSC Media Resource Center.

Figure 32: NASA engineer demonstrating deployment of the lunar flag assembly. NASA JSC
Photo S69-38763, 1969. Obtained from NASA JSC Media Resource Center.

Figure 33: NASA engineers pack the lunar flag assembly for the Apollo 11 mission. NASA
JSC Photo S69-38765, 1969. Obtained from NASA JSC Media Resource Center.

Figure 34: NASA engineers pack the lunar flag assembly for the Apollo 11 mission. NASA
JSC Photo S69-38766, 1969. Obtained from NASA JSC Media Resource Center.

Figure 35: NASA engineers pack the lunar flag assembly for the Apollo 11 mission. NASA
JSC Photo S69-38767, 1969. Obtained from NASA JSC Media Resource Center.

Figure 36: NASA engineers pack the lunar flag assembly for the Apollo 11 mission. NASA
JSC Photo S69-38768, 1969. Obtained from NASA JSC Media Resource Center.

Figure 37: NASA engineers pack the lunar flag assembly for the Apollo 11 mission. NASA
JSC Photo S69-38769, 1969. Obtained from NASA JSC Media Resource Center.

Figure 38: NASA engineers pack the lunar flag assembly for the Apollo 11 mission. NASA
JSC Photo S69-38770, 1969. Obtained from NASA JSC Media Resource Center.

Figure 39: Lunar Reconnaissance Orbiter image of the Apollo 17 landing site. Available online
at http://www.nasa.gov/images/content/397621main_apl17_1st50km_4release.jpg.

Figure 40: Portion of Figure 39, enlarged for detail. Available online at
http://www.nasa.gov/images/content/397622main_challenger_4x.jpg.
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Figure 41: Extracted video frame—flag movement during liftoff from the Moon (Apollo 14).
NASA Photo S71-19500, 5 February 1971. Available online at
http://images.jsc.nasa.gov/luceneweb/caption.jsp?photold=S71-19500.

Figure 42: Harrison H. Schmitt with flag (Apollo 17). NASA Photo AS17-134-20384,
December 1972. Available online at
http://spaceflight.nasa.gov/gallery/images/apollo/apollo17/html/as17-134-20384.html.

Figure 43: Cropped photo—*“Fallen Astronaut” sculpture and memorial plaque left on the
Moon. NASA Photo AS15-88-11894, 1 August 1971. Available online at
http://spaceflight.nasa.gov/gallery/images/apollo/apollo15/html/as15-88-11894.html.

Figure 44: The author with colleagues during a tour of the Lunar Sample Laboratory Facility at
NASA’s Johnson Space Center, 1994. Photo from collection of the author.

Appendix A: NASA Engineering Drawings of the Lunar Flag Assembly

Page 861: Flag Assembly, Drawing Number SEB39105157. Obtained from NASA Johnson
Space Center.

Page 862: Horizontal Staff, Flag Assembly, Drawing Number SDB39105134. Obtained from
NASA Johnson Space Center.

Page 863: Center Pole, Flag Assembly, Drawing Number SDB39105146. Obtained from
NASA Johnson Space Center.

Page 864: Base Pole, Flag Assembly, Drawing Number SDB39105144. Obtained from NASA
Johnson Space Center.

Appendix B: Training Photographs of Astronauts and the Lunar Flag Assembly

Because both astronauts were required to deploy the flags on the Moon, the best photographs that
show astronauts handling the parts of the flag come from training photographs. Notice how the
gloves of their spacesuits limit their ability to grasp the flags.

Page 865: Training photographs of the Apollo 14 Crew

Top left: Al Shepard pulls the top of the U.S. flag taut during training for Apollo 14. NASA
Photo AP14-70-H-1119. Awvailable at http://next.nasa.gov/alsj/al4/ap14-70-H-1119.jpg.

Top right: Al Shepard photographs Ed Mitchell and the flag during indoor EVA training (July
1970). NASA Photo S70-46153. Available at http://next.nasa.gov/alsj/al4/apl4-S70-
46153HR.jpg.
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Bottom: Ed Mitchell (left) goes toward the LM mockup while Al Shepard works with the
telescoping crossbar at the top of the flag during Apollo 14 training. NASA Photo AP14-
Apollol14-KSC-nolD. Available at http://next.nasa.gov/alsj/al4/apl4-Apollo14-KSC-nolD.jpg.

Page 866: Training photographs of the Apollo 16 and Apollo 17 Crews

Top: John Young (left) holds the US flag while Charlie Duke (right) prepares to take pictures
during training for Apollo 16 (22 November 1971). NASA Photo S72-15788. Available at
http://www.hq.nasa.gov/alsj/al6/ap16-S72-15788.jpg.

Bottom: Gene Cernan deploys the U.S. Flag during training for Apollo 17 while his wife and
daughter watch. Jack Schmitt is in the background. (4 August 1972). NASA Photo KSC-72PC-
379. Available at http://www.hg.nasa.gov/alsj/al7/ap17-KSC-72PC-379HR.jpg.

Footnote 26:

Original sketch for alternative lunar flagpole design that was rejected by NASA management.
Miniature flags of all nations would have been displayed on the rods below the United States
flag. From the files of Jack Kinzler.
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