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An extraterrestrial sandwich: the perils of food in space
Jane Levi*
101 Bankside Lofts, 65 Hopton Street, London SE1 9JL, UK

Food was and is an essential component in human space
exploration. If it had not proved possible to eat and
digest in space, none of the long-term space missions
of the last four decades would have been achievable.
Every country that has sent an astronaut on a mission
has used its national foods as a means of stating both
their presence and their identity to their colleagues in the
programme and their citizens at home: in space, as on
earth, food has provided a means of asserting national
culture. From the earliest missions, the US and USSR’s
differing attitudes to the programme have been reflected
in the food provided and the respective administrations’
approaches to feeding in space. The contrast between
the US focus on space travel and the USSR’s focus on
space living is highlighted through their attitudes to the
often vexed question of what astronauts and cosmonauts should be permitted to eat, illustrated by the
corned-beef sandwich incident of 1965.
The need for food
‘‘. . .this is the United States of America’s space programme and, as a matter of policy, we are not going to
permit individuals to superimpose their judgment as
to what is going to be taken on these flights. . . .from
those of us who have to look at the totality of the
matter, this was not an adequate performance by an
astronaut.1’’
In 1965 Command Pilot Gus Grissom and Pilot John
Young were the subject of a US Congress House Subcommittee hearing, resulting in a strongly worded official reprimand for Young (Figure 1). On 23 March 1965, the
astronauts had successfully piloted Gemini 3s four-hour
forty-three-minute mission into orbit, and returned safely
to Earth. What could these two space heroes possibly have
done to deserve such a public dressing down? The answer
lies with a corned-beef sandwich, and the US space programme’s troubled relationship with food. The USSR’s cosmonauts, whose eating habits both on the ground and in
orbit were closely supervised, were in fact more fortunate
when it came to matters of gastronomy.2
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Food is an essential component of any human voyage
of exploration, and space travel has such a significant
impact on the body that good nutrition is critical. Bone
density decreases; muscles waste; cardiovascular deconditioning occurs; red blood cells are lost. Space sickness
affects more than half of all astronauts, regardless of
experience; and exposure to high levels of radiation can
increase susceptibility to other problems such as cataracts and cancer later in life.3 Space conditions – in
particular the shift of fluid to the head – impact the
senses of smell and taste, both of which are reduced,
making stimulation of the appetite more difficult. At the
same time, the cramped, stuffy, smelly and noisy conditions on board the spacecraft conspire to dampen the
appetite further. Early on, the astronauts would return
to Earth thinner and weaker – and with a large proportion of their allotted food uneaten.
The practicalities of food in space
Mention space food to almost any group of people and
most will name products adopted for use in space (like
Tang orange drink), developed for the space programme
(like Space Food Sticks) or sold in science museums (like
dehydrated ice cream).4 Whilst many of these fun, sugary
products took their place in the US space food programme, the culture driving the earliest space missions
was military, and food provisioning was approached in
military fashion. Many of the foods were originally developed for earthbound military uses such as survival in
extremes of heat or cold, or for high-altitude and highspeed fighter pilots subject to g-forces. Additional special
foods were developed for use in space, in particular to
address the feeding problems associated with weightlessness. The priorities in its development were to address
questions of minimising the weight and bulk of food, and
its long-term preservation in extreme and fluctuating
conditions, rather than its flavour and presentation
(Figure 2).5
While one of the early US criteria for food selection was,
reassuringly, that it should be ‘‘liked by astronauts’’, some
technologists did not pay much attention to their feedback.
There was a prevailing assumption that crew members
3
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Figure 2. View of food packets for the Gemini 7 space flight packaged and ready
for loading on the Gemini spacecraft. NASA Johnson Space Center Collection.

Figure 1. Viril I. Grissom (left) and John Young prepare for take-off. NASA
Johnson Space Center Collection.

would put up with a certain degree of privation, and
comments like the following are typical: ‘‘Interviews with
each astronaut regarding his food likes and dislikes have
proved to be of little value. . . While astronauts are familiarized with their food supply prior to flight, no attempt is
made to condition them to specific foods or to change
existing food attitudes.6’’ Indeed, the US Air Force culture
which dominated the early years of the space programme
positively encouraged this kind of tough approach: the
astronauts were heroes, and heroes do not need to eat in
the same way that ordinary mortals do. During the Mercury 8 mission in 1962 Walter Schirra said he was ‘‘Enjoying it so much I haven’t eaten yet.7’’ Whilst this could be
read as a comment on the quality of the food – why spoil a
perfectly good trip with a horrible meal? – It is equally
reflective of the strong competitive desire amongst the
crew to show superhuman cool and composure under duress. Even 20 years into the US programme, Shuttle missions were often referred to as ‘‘‘‘camping trips’’, where
inconvenience is tolerable because duration is limited.8’’
The ‘inconvenience’ of some of the early foods supplied,
particularly to the astronauts, should not be underestimated.
Tubes, cubes and the flavour principle
Both the USSR and USA initially used puréed foods in
aluminium tubes, originally developed in the 1940s and
1950s for air force pilots who had to use pressurised head
6
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gear. These could be sucked though a polystyrene extension tube inserted into an opening in the astro- or cosmonaut’s helmet. A variety of different foods and beverages
were put into these containers. The Russian selections
included various pâtés, sauces and purées; processed
cheese, chocolate dressing; and to drink, blackcurrant juice
and coffee with milk. The Americans had a similar range,
including John Glenn’s famous first meal, apple sauce.
Once it was associated with the astronauts and their
futuristic space suits, the idea of food in tubes captured
the popular imagination, and it remains one of the prime
examples that people will instinctively come up with if
asked to think about what space food might be.
As a complement to food in tubes, the cosmonauts also
had some fresh items, which does not appear to have been
the case for the astronauts. The first two Vostok cosmonauts in 1961 were provided with ‘‘solid foods’’, including
specially baked small pieces of bread, salami and candied
fruit jelly.9 For the later Vostok and Voskhod missions in
the mid-1960s the cosmonauts took with them ‘‘various
meat dishes: fried meat, meat croquettes, tongue, roast
veal, and fillet of chicken. Caviar sandwiches appeared too,
and so did spiced sprat pies and fruit: apples, oranges, and
lemons. For the connoisseur there was now even that
Russian favourite, dried Caspian roach.10’’ The Russian
descriptions sound more like real, earthly, natural food
than futuristic, technical food for the imagined space age.
For the US Mercury missions in the early-1960s, bitesized compressed foods were developed in flavours ranging
from bacon, cheese and crackers, and toast, to peanut
butter and fruitcake. Contrary to the Flavour Principle,
which confirms that people not only respond to taste but
also seek distinctions between the texture, appearance and
sensations produced by different foods, they came in blocks
of uniform size which rehydrated in the mouth as they were
chewed. In contemporary photographs they are almost
indistinguishable from one another: besides a slight variation in colour, the only real indication that they are, in
9
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fact, food with a choice of flavours comes from the label.
These cubes were developed in part to address US scientists’ concerns about the possible harmful effects of crumbs,
which could not easily be cleaned up; they would float
freely, damaging equipment, clogging vents and being
inhaled by astronauts. In an attempt to solve this problem
the cubes were coated in gelatine, starches, fat emulsions
or hydrogenated oils. Although Soviet scientists had some
of the same concerns (worrying that crumbs might float
into the eyes, for example), they did not develop equivalent
food types to control the problem. Instead, they focussed on
methods of cleaning them up such as small vacuum cleaners for use on board.
The contents of both the tubes and the cubes had
unpleasant texture, mouth-feel and palatability, meaning
that much food returned to earth uneaten, and astronauts
lost weight. But as missions grew longer in duration
through the late-1960s and early-1970s, and the many
adverse physical effects of space travel became apparent,
nutritionists came to appreciate that the food they supplied their crews had to be made more familiar and appetising.
Once missions extended beyond a few days, the Russians realised that fresh foods, even when vacuum packed,
would not keep. To preserve food for longer it would need to
be dehydrated, though they recognised regretfully that this
would do nothing for the gastronomic experience of the
cosmonauts. During the same period Gemini astronauts
were supplied with freeze-dehydrated meals which could
be rehydrated by injection with cold water (the only water
available in the Gemini capsule), then sucked out of the
plastic package. As a result one of Gemini’s major discoveries was that ‘‘astronauts do not like cold potatoes.11’’ Hot
water came on stream in 1967, with the Apollo craft,
making many of the same foods more acceptable, although
the need to massage the packet after adding water meant
that even then the end result must have been relatively
bland, lukewarm gloop with little variety in texture. More
technologically advanced thermostabilised wet meat products, which were an attempt to move closer to the nutritionists’ ideas of more familiar and appetising-looking food
(effectively, canned foods in lightweight packaging, which
could be eaten with a spoon) were only introduced for
Apollo 8, in 1968. In 1965 the menu choices remained
extremely basic and, arguably, extremely unappetising.
Gemini and the race to the moon
In the mid-1960s, when Grissom and Young sailed into
space, the USA still had a long way to go before it could
meet President Kennedy’s vision of a space race won by the
end of the decade. The Gemini programme would continue
for another year, eventually succeeded by the Apollo programme that would finally take the USA to the moon. In
the years leading up to Apollo, therefore, NASA was very
much in research and development mode. Each flight had
to achieve goals that would allow the overall mission to
move forward; to increase the programme’s ability to go
11
Herbert A. Hollender, ‘‘Introductory Remarks’’ in Activities Report: Feeding
Systems in the Space Age, Proceedings of the 24th Annual Meeting on Feeding
Systems in the Space Age, April 14–16, 1970 (Chicago, IL: Research & Development
Associates for Military Food & Packaging Systems, Inc., 1970), 9.
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Figure 3. STS-43 Pilot Baker eats a sandwich on OV-104s forward flight deck in
1991. NASA Johnson Space Center Collection.

further, longer and better next time; and to resolve as
many questions and solve as many problems as possible.
Every single aspect of the future missions, from the technical to the mundane, had to be tested.
One of the minor tasks on the Gemini 3 mission was to
test space food. Although the men clearly would not need a
meal on a flight of less than five hours, it was critical for
future, longer trips that as much as possible was understood about which foods and packaging would be usable;
how much time eating would take; how feasible it would be
to eat and work at the same time; and what could be done to
make the experience more efficient. On this particular trip
the astronauts had been provided with hot dogs, brownies,
chicken legs and apple sauce, and with water and orange
juice to drink. All of these items were carefully contained
either in tubes (the apple sauce) or plastic packages that
they had been told to keep closed (the brownies) to avoid
leakage of liquids or crumbs (Figure 3). The liquid items
came with germicide tablets for added security, this being a
typical example of the scientific, structured approach
taken to every element of feeding in space. That the food
should make no mess, emit no smell, and effectively have
no flavour – according to astronaut Gus Grissom, who had
complained constantly about the ‘‘dehydrated delicacies
concocted by NASA nutritionists’’ – was the inevitable
outcome of the technologists’ focus on space-saving, safety
and convenience.12
Walter Schirra, a member of the core team of US
astronauts, had acquired a reputation as a bit of a joker,
described as having a sense of humour that ‘‘borders on the
12
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Box 1. Extract from the composite air-to-ground and onboard voice tape transcription of the GT-3 mission (Houston, TX: NASA,
April 1965).
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Speaker

Text

Gus Grissom
John Young
Gus Grissom
John Young
Gus Grissom
John Young
John Young
Gus Grissom
John Young
Gus Grissom
John Young
Gus Grissom
Gus Grissom

What is it?
Corn beef sandwich.
Where did that come from?
I brought it with me. Let’s see how it tastes. Smells, doesn’t it?
Yes, it’s breaking up. I’m going to stick it in my pocket.
Is it?
It was a thought, anyway.
Yep.
Not a very good one.
Pretty good, though, if it would just hold together.
Want some chicken leg?
No, you can handle that.
What was the time of that booster again? What elevation?

wild side.13’’ As he was the back-up command pilot Shirra
was not flying on that day’s mission. That meant he was
free to visit Wolfie’s Restaurant, the astronauts’ favourite
deli on North Atlantic Avenue in nearby Cocoa Beach, and
buy a corned-beef on rye sandwich. He brought the contraband back to base and handed it over secretly to John
Young, the second member of the Gemini 3 crew. Young
slipped the sandwich into a pocket and smuggled it on
board ready to launch it into orbit with Commander Gus
Grissom.
An hour and three-quarters into the Gemini 3 flight the
astronauts chatted about having the meal that had been
provided for them although, as was noted in the later
hearing, eating was not one of Grissom’s required experiments for this mission. Ten minutes later, Young produced from his pocket the fresh corned-beef sandwich and
handed it to his surprised Commander. They spent about
ten seconds tasting it, commented on the smell that filled
their capsule, and put it back in a pocket when it started to
disintegrate in the micro-gravitational conditions (Box 1).
The whole episode took less than half a minute; the
publicity it generated has lasted for more than 40 years.
The Washington Post was typical of the comment of the
time with its disapproving headline ‘‘Two Astronauts
Team up as Comics’’. Congress, responsible for NASA’s
budget grant, was equally unamused. How could two
apparently highly trained, air-force disciplined astronauts
who carried the whole weight of US national pride in their
capsule have felt that a practical joke was either appropriate or funny on a highly expensive space mission?
(Figure 4).

spend a great deal of money and time, to have one of the
astronauts slip a sandwich aboard this vehicle, frankly, is
just a little disgusting.’’ He raised the spectre of dangerous,
insanitary crumbs floating around in the capsule, which
was supposed to be sterilised ‘‘almost like a surgeon’s
operating room’’. It was immediately clear that apologies,
not excuses, were required.
The men’s actions were explained and defended by their
senior technical managers. Dr Mueller, Associate Admin-

The consequences
The half-minute with the sandwich erupted into hours of
investigation and some uncomfortable discussions between the government and NASA. Senator George E.
Shipley set the extraordinarily serious tone of the discussion about the incident in his opening remarks at the
Appropriations Committee, which was sitting in 1965 to
review NASA’s 1966 budget: ‘‘My thought is that after you
13
Williams, Harold R. ‘‘The Men of Apollo’’. In Space World: The Magazine of Space
News, ed Ray Palmer, December 1968, Vol E-12-60, 22-24. Amherst, WI: Palmer
Publications, Inc., 1968, 23.
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Figure 4. Food packets for use on the Gemini 3 flight. NASA Johnson Space Center
Collection. NASA Johnson Space Center Collection.
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istrator of the Office of Manned Spaceflight was quick to
assure Senators that NASA did ‘‘not approve unauthorized
objects such as sandwiches going on board the spacecraft’’
and that it had ‘‘taken steps, obviously, to prevent recurrence of corned-beef sandwiches in future flights.’’ He
assured them that ‘‘There was no detriment to the experimental program that was carried on, nor was there any
detriment to the actual carrying out of the mission because
of the ingestion of the sandwich.’’
The Director of the Mannned Spacecraft Center in
Houston, Dr Gilruth, attempted a more human defence
of their actions. He pointed out the importance of ‘‘little
things’’ to help to ‘‘break up the strain’’ of these extremely
dangerous missions. In summing up, he got to the nub of
the conflict between the crew and their paymasters: ‘‘I just
don’t know how rigorous you want to treat these fellows.
They flew a good mission. They are individuals. They have
a lot of responsibility. They flew a good mission. I personally wish they had not taken this sandwich with them, but I
hesitate to be too strict in laying down a lot of rules for men
who have this responsibility and who, in all the flights so
far, have done such good jobs.’’ His plea to treat the
astronauts like adults, and to give them a little leeway
in view of the huge risks they were taking fell on deaf ears.
Senator Shipley countered that they had plenty of other
rules to follow so there ought to be a firm rule on this topic;
and Gilruth conceded that taking the sandwich on board
‘‘was a foolish thing to have done.’’
James Webb, who held the top job at NASA – Administrator – was a former politician who perhaps most accurately caught the mood of the hearing, and sided with
Senator Shipley at the expense of his colleagues’ defence
of the astronauts. ‘‘The training programme should have
been so impressive to these men that they would not have
done a thing like that. I do not agree that you can tolerate
this kind of deviation from what is clearly the purpose and
requirement for success on these flights.’’ From a political
perspective, expressions of individuality by astronauts
were not welcome: ‘‘we are not going to permit individuals
to superimpose their judgement as to what is going to be
taken on these flights.’’ The end result was a new slew of
regulations controlling still further what could be consumed in space: from then on, officially sanctioned food
only.14 As the Houston Post put it on 7 May 1965: ‘‘Snacks
in Space Are Out’’.
Cultural meaning
The extreme response to the sandwich incident is interesting for all sorts of reasons, chief among them what it
reveals about the place of food in the microcosm of American society that constituted the space programme. In her
1972 essay, ‘‘Deciphering a Meal’’, Mary Douglas emphasised the importance of the cultural structures surrounding food in the context of meals. She found that although
the exact definition of what constitutes a meal differs from
culture to culture, the pattern has equal significance across
all cultures: people within a culture know what they mean
by a meal; they understand not only their food preferences

but which incidences of eating actually count as having
been a meal or a snack, and in which instances each one is
appropriate. According to Douglas, disruption of the meal
pattern usually reflects wider or deeper cultural disruption
and so has significant implications for those affected. Just
as a meal can provide a comforting anchor in a difficult
situation, so disruption of the pattern can highlight the
strangeness of the situation one is in. One could hardly find
oneself in a more strange or stressful situation than an
early spacecraft hurtling into orbit, but there was little
beyond the astronauts’ own inner resources and camaraderie to mitigate the effects. The astronauts’ food was
certainly not at this stage considered as a means of providing a welcome and necessary reference to home, as it was
for the cosmonauts. In the early stages of the US space
programme, there was little about the desiccated, disinfected food that could be called familiar. In most cases, only
by reading the label could one have any idea what one was
eating.
Much of the food technology was the same, but the
Soviet attitude to the food was strikingly different.
Although there was no formal meal plan it seems that
on his very first flight Yuri Gagarin had with him the
makings of his own meat sandwich, in the form of salami
and bread.15 No one batted an eyelid. In fact, before the
launch he and his colleagues, including the chief scientist
for the programme, joked together about the tubes of space
food and unappetising pastes that were an inevitable but
somewhat unwelcome part of the experience.16 Dehydrated and compressed foods were known to be essential
for longer missions, but it was acceptable to say it would
not be much fun to eat them. Gagarin and Lebedev ruefully
noted that these meals were ‘‘not delightful a prospect [sic],
but then science does call for sacrifices. . .17’’ Fundamentally, it was acceptable to criticise the techno-food, and to
carry a limited quantity of earth food into space conditions
without any fuss.
By contrast then, the Congressman came down hard on
Young. This might, in part, be explained by the high-riding
tensions of the moment. On 18 March 1965, just five days
before the Gemini 3 flight, the Russians had successfully
launched the three-cosmonaut Voskhod 2 for a mission of a
little over a day’s length, during which Alexei Leonov
completed the first ever EVA (extra-vehicular activity)
or spacewalk. The contrast between this serious achievement and the spectacle of the astronauts messing around
with a corned-beef sandwich played out in the global press
must have been embarrassing, contributing to Shipley’s
no-nonsense reaction.
But something else more fundamental was going on, too.
Beyond their common motivation to win the space race and
prove technological superiority in complex areas of science,
the US and USSR’s approaches to the wider question of
human space exploration were strikingly differently
(Figure 5). Their ultimate visions were not the same, hence
neither were their approaches to the human aspects of the
missions, including the food. Their contrasting attitudes to
15
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Psychology in space
When, in 1961, President John F. Kennedy set the target of
reaching the moon by the end of the decade, the US
programme became entirely devoted to meeting this objective. This meant that the work was designed to achieve
short missions of up to two weeks’ duration that began and
ended on Earth. In other words, the Americans were
interested in space travel. Whilst the Soviet machine also
participated in the space race with every intention of
reaching the moon, they also retained their primary objective of establishing long-term space stations. In other
words, the Soviets were interested in space living. This
fundamental difference in outlook helps to account for the
differences in the approach to food provisioning and living
space on board, and even the overblown response to the
corned-beef sandwich.
With their focus on the longer term and the potential for
living in space, the Soviet programme had appointed psychologists to their programme from the outset. The programme’s space psychologist Vladimir Lebedev coauthored a book with Yuri Gagarin called Psychology
and Space, which touched on the importance of food and
eating to the psychological well-being of cosmonauts. ‘‘Having a good meal is, of course, something more than downing
one’s food. It’s a complicated process combining physiological and psychological elements. Even in a short flight tasty,
favourite dishes can provide the astronauts with relaxation during their strenuous work.18

NASA did not involve psychologists until the late-1960s.
Even then, those appointed were from external companies
and cooperation with them was on a voluntary basis. In
fact, psychological factors were not formally included in
astronaut selection criteria until the late-1980s. Throughout the race to the moon NASA continued to promote the
idea of space travel as a privileged camping trip, in which
personal discomfort should be expected and put up with
without complaint. The passionate debate that continues
between those who view human space exploration as an
obscenely expensive folly and those who view it as an
essential element of our exploration of the galaxy can be
seen as an extension of this thinking – for the former group,
astronauts are simply an unnecessary and expensive complication.
Although the NASA representatives at the hearing tried
to explain that the sandwich incident was simply the kind
of harmless thing astronauts did ‘‘to break up the strain19’’
on missions, this argument cut no ice with Congress. Part
of their reaction probably stemmed from the fact that since
billions of dollars were being spent there should be no room
for practical jokes that might reflect badly on the programme. Less consciously, it could also reflect a difference
between US and the Soviet ideas about transgression and
privilege.
Within a system notorious for its control of every aspect
of an individual’s life, the USSR’s populace found many
small ways to operate outside the defined parameters,
foibles that became (unofficially) acceptable, or at least
were ignored. This was particularly true of an elite group
such as those in the space programme, who were operating
in secrecy, with no press coverage, invisible to the country
at large. Indeed, Yuri Garagin’s own family had no idea
what he was working on, and assumed it was a different
Gagarin when the news of his orbital flight was finally
reported. For these people, success was not defined by
adherence to the rules, as it was obvious that these could
change at any time and that accomplishing the mission
was the key point. In the view of the US congress, with
every step exposed to a press eager for sensational news,
keeping control of how the objective was achieved was
equally important.
The astronauts could have fallen foul of the administration’s wrath with any number of practical jokes, but the
fact that this one involved a snack food is significant. Its
essential triviality increases its comic potential, making it
all the more transgressive. The corned-beef sandwich that
boldly went where no sandwich should have gone may have
done nothing to improve the early space menu, but it has
given us a telling insight into some of the cultural nuances
behind the highly competitive race to the moon.

18
Yuri Gagarin and Vladimir Lebedev, Psychology and Space, trans. Boris Belitsky
(Moscow: Mir Publishers, 1970), 27.

19
Dr Gilruth in Independent Offices Appropriations for 1966 Part 2. Congress
Session 89-1 (1965), 192.

Figure 5. US astronauts Thomas P. Stafford (left) Donald K. Slayton visit the Soviet
Soyuz spacecraft during the joint phase of the Apollo-Soyuz Test Project mission.
They hold Soviet containers of borsh over which vodka labels have been pasted.
This was the crew’s way of toasting each other. NASA Johnson Space Center
Collection. NASA Johnson Space Center Collection.

meals and eating are highlighted by but by no means
limited to the corned-beef sandwich incident.
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