Space suit parts diagram

Space is a very challenging place to explore. There is no air in space, so there is nothing to
breathe. It is very cold, unless the sun is shining onto you - and then, without air to protect you,
the rays of the sun would soon burn you! To survive in space you need a suit that protects your
body from the heat and cold, and surrounds you with air to breathe. Space suits are
pressurised, meaning they are full of air to support your body, which is why they look puffed up.
A space suit is like a tiny spaceship for one. It is a very complicated machine, with air
conditioning, heating, air to breathe and water to drink. It even has a built in toilet! Some space
suits attach to a rocket powered backpack, which allows the astronaut wearing it to fly around
in space. Astronaut crews usually have a mission patch sewn onto their space suits. Sometimes
the patch is designed by one of the astronaut crew. Patches usually have a picture related to the
mission or the spacecraft they are flying on, and they often have the crew's names on them too.
The Apollo 11 patch shown above is from the first mission to the moon - the lunar module
spacecraft that landed on the moon was named Eagle. See lots more patches by clicking here.
Spacesuits were first invented around 80 years ago, for early pilots who wanted to fly really
high. As pilots fly higher and higher, the air becomes thinner, so they need air to breathe and to
support their bodies. The earliest suits were made of rubber and cloth and were stiff, bulky and
hard to move around in. In the s and s, Russia and America got into a race to be the first into
space. Although the earliest astronauts stayed inside their spacecraft, scientists knew they
needed protection, and so started work on better space suits for these missions. The first NASA
spacesuits were silver in colour, because scientists thought this would reflect the burning hot
sun rays. They had hoses on them that were attached to machines that kept them supplied with
air and cooling water. The picture on the left shows the first seven NASA astronauts, selected
from the best Airforce test pilots, to fly on the Mercury space missions that put the first
Americans into space. Space suits were originally developed for Airforce pilots. In the s planes
were designed to fly higher and faster than ever before. These top-secret spyplanes flew so
high they were almost in space! The modern orange ESS space suit that Spaceshuttle pilots
wear today was invented for pilots of the incredible Blackbird spyplane you see here. Blackbird
can fly faster than a bullet coming out of a gun, and goes through the air so fast that its
windscreen heats up to over degrees centigrade - much hotter than boiling water. No wonder its
pilots needed to wear a special suit! As space missions became more and more ambitious, so
suits had to become stronger, and better. During the NASA Gemini missions, the suit was
improved to allow astronauts to open the spacecraft and go outside. They were attached to the
spacecraft by a thick tube that carried air and water, and stopped them floating away! Then
during the Apollo missions, the suit had to be redesigned again, to allow astronauts to get out
of their space ship and explore the surface of the Moon. The suit you see here is an Apollo
space suit. It has a big backpack containing enough air, water and batteries to allow the
astronaut to explore the moon for a whole eight hours, without being attached to their space
craft for all that time! The suit even has a rather unpleasant tube built into it to allow the
astronaut to go to the toilet - after all they couldn't take the suit off and go to the toilet when
they were out on the moon's surface! This suit has 24 tiny rocket motors, that allows the
astronaut to fly freely around in space without being attached to the space craft at all. There is a
camera attached above the astronauts head so other crew members and scientists on earth can
see what the astronaut is seeing, and the controls for flying the MMU are on the ends of
armrests. The MMU was designed make working on satellites easier. Nowadays astronauts
don't need to wear space suits at all most of the time. When they are travelling in a Space
Shuttle, or visiting the International Space station, they wear simple blue overalls, or even their
own clothes. They do still wear the familiar white suits if they need to go out into space to fix a
satellite or do experiments. The most commonly seen space suit these days is the orange ESS
space Shuttle suit. It is worn during takeoff and landing, to protect the crew if there is a problem
with the air in the shuttle itself. The suit is orange so that if the crew has to parachute out of the
spacecraft in an emergency they will be easier for rescue crews to spot. When they are in space,
astronauts usually wear simple overalls, not a space suit. Nowadays, astronauts living in the
ISS International Space Station often wear their own clothes in space, so they may spend their
time in space wearing shorts and a t-shirt! A space suit is very complicated to put on and wear.
This picture shows all the parts of an Apollo space suit, as worn by the men that landed on the
moon. Astronauts take over an hour to put on a space suit, and they need a helper to put on all
the different bits in the right order!. At launch time, astronauts wear their suits and helmets,
making the cramped cockpit even smaller! The helmets have two visors, a clear one that seals
the suit up to keep the air inside, and a dark one to protect their eyes from the extra bright
sunshine in space. Astronauts learn how to move around in space in their spacesuits by
training in a big swimming pool. In the pool they pretend to do the things they will do on their
mission. Being underwater feels a lot like being in space, because you float! It holds their radio

microphone and speakers so they can talk to each other. In this picture you can also see the
stiff rubber gloves that screw onto the suits. Although they are stiff and bulky, with practice
astronauts can learn to do very complicated and difficult jobs while wearing their spacesuits.
Sometimes astronauts go outside to repair their spacecraft, or a broken satellite. In the future,
you will be able to go into space for a holiday! Scientists are working on smaller, lighter, more
comfortable space suits, that will be easier to put on and wear. These suits may be tighter
fitting, made mostly of fabric, with less metal and rubber bits, and should make movement and
even working in space easier to manage. They may look a bit like the artists impression shown
on the left. Ever wondered why astronauts wear spacesuits? This page will tell you all about
space suits, how they work and why astronauts need them. As specialist retailers of space toys,
space dressing up and other fun space stuff, we love everything about space exploration. If you
have any queries or think something is missing, please email us at info spacekids. Why does an
astronaut wear a spacesuit? Spacesuit Mission Patches Astronaut crews usually have a
mission patch sewn onto their space suits. The First space suits Spacesuits were first invented
around 80 years ago, for early pilots who wanted to fly really high. Development of the space
suit Space suits were originally developed for Airforce pilots. Tougher space suits for walking
on the moon As space missions became more and more ambitious, so suits had to become
stronger, and better. Suits that can fly in space This space suit is attached to a rocket powered
backpack called a Manned Maneuvering Unit or MMU for short. Modern-day space suits
Nowadays astronauts don't need to wear space suits at all most of the time. What's in a space
suit? What will spacesuits look like in the future? If you would like to own a replica NASA space
suit of your own, Why not visit the Spacekids online shop for fun space related toys, dressing
up, and other cool stuff at The base Apollo EMU design took over three years to produce. At the
beginning of the Apollo program, the Apollo spacesuit had not yet received its final EMU name.
Each competition proposal had to demonstrate all the abilities needed to develop and produce
the entire SSA. Many contractor-teams submitted proposals. Two gained NASA interest. The
pressure suit design for Block II was to be selected in a June re-competition. The later,
longer-duration Apollo missions would be Block III and have more advanced pressure suits and
a longer duration backpack to be provided by suppliers selected in future competitions.
Hamilton and International Latex were never able to form an effective working relationship. In
March , Hamilton switched to B. Goodrich as suit supplier. However, this was not to be without
improvements. The Apollo 11 EMU featured an A7L suit with a -6 dash six backpack reflecting
seven suit and six backpack design iterations. The A7L pressure suits reached space flight in
October aboard Apollo 7. The astronauts then depressurized both the Command and Lunar
Modules. Schweickart emerged from the Lunar Module to test the backpack and conduct
experiments. David Scott partially emerged from the Command Module's hatch supported by an
umbilical system connected to the Command Module to observe. This was the only Apollo
spacewalk prior to the Apollo 11 lunar landing mission. Apollo 11 made the A7L the most iconic
suit of the program. The A7L is an evolution of ILC's initial A5L, which won a pressure suit
competition, and A6L, which introduced the integrated thermal and micrometeroid cover layer.
After the deadly Apollo 1 fire, the suit was upgraded to be fire-resistant and designated A7L. On
July 20, , the Apollo 11 EMUs were prominent in television coverage of the first lunar landing.
The basic design of the A7L suit was a one piece, five-layer "torso-limb" suit with convoluted
joints made of synthetic and natural rubber at the shoulders, elbows, wrist, hips, ankle, and
knee joints. Quick disconnects at the neck and forearms allowed for the connection of the
pressure gloves and the famous Apollo "fishbowl helmet" adopted by NASA as it allowed an
unrestricted view, as well as eliminating the need for a visor seal required in the Mercury and
Gemini and Apollo Block I spacesuit helmets. A cover layer, which was designed to be fireproof
after the deadly Apollo 1 fire, was attached to the pressure garment assembly and was
removable for repairs and inspection. All A7L suits featured a vertical zipper from the helmet
disconnect neck ring , down the back, and around the crotch. This garment protected the suit
from abrasion and protected the astronaut from thermal solar radiation and micrometeoroids
which could puncture the suit. Chromel-R was also used on the uppers of the lunar boots and
on the EVA gloves. Finally, patches of Teflon were used for additional abrasion protection on
the knees, waist and shoulders of the ITMG. Starting with Apollo 13 , a red band of Beta cloth
was added to the commander's ITMG on each arm and leg, as well as a red stripe on the newly
added EVA central visor assembly. The stripes, initially known as "Public Affairs stripes" but
quickly renamed "commander's stripes", made it easy to distinguish the two astronauts on the
lunar surface and were added by Brian Duff, head of Public Affairs at the Manned Spacecraft
Center , to resolve the problem for the media as well as NASA of identifying astronauts in
photographs. Lunar crews also wore a three-layer Liquid Cooling and Ventilation Garment LCG
or "union suit" with plastic tubing which circulated water to cool the astronaut down,

minimizing sweating and fogging of the suit helmet. Water was supplied to the LCG from the
PLSS backpack, where the circulating water was cooled to a constant comfortable temperature
by a sublimator. At the beginning of the Apollo spacesuit competition, no one knew how the life
support would attach to the suit, how the controls needed to be arranged, or what amount of life
support was needed. What was known was that in ten months, the Portable Life Support
System, aka "backpack", needed to be completed to support complete suit-system testing
before the end of the twelfth month. Before the spacesuit contract was awarded, the
requirement for normal life support per hour almost doubled. At this point, a maximum hourly
metabolic energy expenditure requirement was added, which was over three times the original
requirement. In late , testing of an early training suit raised concerns about life support
requirements. The concerns were dismissed because the forthcoming Apollo new-designs were
expected to have lower effort mobility and improved ventilation systems. However, Hamilton
took this as a strong indication that Apollo spacesuit life support requirements might
significantly increase and initiated internally funded research and development in "backpack"
technologies. In the tenth month, the first backpack was completed. Manned testing found the
backpack to meet requirements. This would have been a great success but for the crewed
testing confirming that the life support requirements were not sufficient to meet lunar mission
needs. Again, the volume and weight constraints did not change. These final increases required
operational efficiencies that spawned the invention of the porous plate sublimator [17] and the
Apollo liquid cooling garment. The porous plate sublimator had a metal plate with microscopic
pores sized just right so that if the water flowing under the plate warmed to more than a
user-comfortable level, frozen water in the plate would thaw, flow through the plate, and boil to
the vacuum of space, taking away heat in the process. Once the water under the plate cooled to
a user-comfortable temperature, the water in the plate would re-freeze, sealing the plate and
stopping the cooling process. Thus, heat rejection with automatic temperature control was
accomplished with no sensors or moving parts to malfunction. The Apollo liquid cooling
garment was an open mesh garment with attached tubes to allow cooling water to circulate
around the body to remove excess body heat when needed. The garment held the tubes against
the body for highly efficient heat removal. The open mesh allowed air circulation over the body
to remove humidity and additionally remove body heat. In , NASA bought the rights to the liquid
cooling garment to allow all organizations access to this technology. Before the first Apollo
spacewalk, the backpack gained a front-mounted display and control unit named the remote
control unit. This was revised for Apollo 11 to additionally provide camera attachment to
provide high quality lunar pictures. Also deleted was the pressure relief valve in the sleeve of
the suit and the tether mounting attachments which were used in the lunar module. His cooling
came directly from the flow of oxygen into his suit via an umbilical from the spacecraft
environmental control system. For the last three Apollo lunar flights Apollos 15 , 16 , and 17 ,
the spacesuits were extensively revised. The pressure suits were called A7LB, which came in
two versions. The Extra-vehicular EV version was a new mid-entry suit that allowed greater
mobility and easier operations with the lunar rover. The waist joint was added to allow the
astronaut to sit on the LRV and the neck joint was to provide additional visibility while driving
the LRV. Because of the waist joint, the six life-support connectors were rearranged from the
parallel pattern to a set of two "triangles," and the up-and-down back zipper was revised and
relocated. The inner zipper had rubber teeth and provided sealing. The outer externally visible
zipper was a conventional metal toothed slider for mechanical restraint. The A7LB had two pairs
of such zipper sets that intersected on the right side of the suit above the waist joint. Opening
the suit required undoing a clasp that held the zipper sets together. NASA allowed a minor
protrusion on one side for an auxiliary water tank resulting in the last configuration of
backpack. To maximize the return of lunar samples, the main module of both the Apollo 11,12,14
and backpacks were left on the Moon. To facilitate these longer EVAs, small energy bars were
carried in special pouches beneath the interior of the suit helmet ring, and the astronauts wore
collar-like drinking water bags beneath the outer suit. The Command Module Pilot did not get a
new mid-entry suit. The American space station was named Skylab and it had three crewed
flights. The result was the Skylab EMU. During launch, the space station was damaged. The
Skylab EMUs enabled emergency repair and outfitting tasks that permitted the program to
conduct its long duration crewed missions and experiments. Skylab returned to all the crew
members having the same configuration suits. With the exception of the Orbital Workshop OWS
repairs carried out by Skylab 2 and Skylab 3 , all of the Skylab EVAs were conducted in
connection to the routine maintenance carried out on the Apollo Telescope Mount , which
housed the station's solar telescopes. The assembly was worn on the astronaut's waist and
served as the interface between the umbilical and the suit. An emergency oxygen pack was
strapped to the wearer's right thigh and was able to supply a minute emergency supply of pure

oxygen in the case of umbilical failure. Another unique feature of the Skylab EMU was its
simplified EVA visor assembly that did not include an insulated thermal cover over the outer
visor shell. There were three crewed Skylab flights. All three missions included "space walks.
The changes included a simplified cover layer which was cheaper, lighter and more durable as
well as the removal of the pressure relief valve and unused gas connectors. From Wikipedia, the
free encyclopedia. Space suit used in Apollo and Skylab missions. March 25, Archived from the
original on October 10, Thomas; Harold J. McMann US Spacesuits. Thomas The Journey To
Moonwalking. Archived from the original on 17 July Retrieved Lutz; Harley L. Stutesman;
Maurice A. Carson; James W. McBarron II Archived from the original on 1 August Retrieved 10
January Apollo Lunar Surface Journal. McMann; Thomas, Kenneth P. Retrieved 4 March Space
suits. Apollo program hardware. Lunar escape systems Moon Museum. Category:Apollo
program hardware. Categories : Apollo program hardware Environmental suits American
spacesuits. Hidden categories: Articles with short description Short description is different
from Wikidata All articles with unsourced statements Articles with unsourced statements from
July Commons link is on Wikidata. Namespaces Article Talk. Views Read Edit View history. Help
Learn to edit Community portal Recent changes Upload file. Download as PDF Printable
version. Wikimedia Commons. Space Shuttle ejection escape suit. NASA's white, baggy space
suit is etched in the mind of people everywhere, becoming more recognizable than the humans
who actually wore it while taking their first steps onto the Moon. Like each of NASA's
endeavors, the space suits worn by astronauts have changed and evolved over time. During the
Mercury Program, the United State's first human spaceflight program, the Mercury space suits
were only worn inside the spacecraft. They had to protect astronauts while they were walking
on the moon. The Apollo suits had boots made to walk on rocky ground. Astronauts needed to
walk away from the lunar lander. The Apollo suits had a life support system. Even the suit's
familiar white coloring was a design choice , selected to help reflect light and heat to keep
astronauts cool. Later on, when astronaut suits switched to orange, it was because it was highly
visible for search and rescue. Click through above to see how NASA's space suits have
changed through the years. Most Popular Like summer camp for grown-ups: The pandemic is
changing the digital A spacesuit is a pressurized garment worn by astronauts during space
flights. It is designed to protect them from the potentially damaging conditions experienced in
space. Spacesuits are also known as Extravehicular Mobility Units EMUs to reflect the fact that
they are also used as mobility aides when an astronaut takes a space walk outside of an
orbiting spacecraft. They are composed of numerous tailor-made components that are
produced by a variety of manufacturers and assembled by the National Aeronautics Space
Agency NASA at their headquarters in Houston. The first spacesuits were introduced during the
s when space exploration began. They have evolved overtime becoming more functional and
complicated. On Earth, our atmosphere provides us with the environmental conditions we need
to survive. We take for granted the things it provides such as air for breathing, protection from
solar radiation, temperature regulation and consistent pressure. In space, none of these
protective characteristics are present. For example, an environment without consistent
pressure doesn't contain breathable oxygen. Also, the temperature in space is as cold as For
humans to survive in space, these protective conditions had to be synthesized. A spacesuit is
designed to re-create the environmental conditions of Earth's atmosphere. It provides the basic
necessities for life support such as oxygen, temperature control, pressurized enclosure, carbon
dioxide removal, and protection from sunlight, solar radiation and tiny micrometeoroids. It is a
life-support system for astronauts working outside Earth's atmosphere. Spacesuits have been
used for many important tasks in space. These include aiding in payload deployment, retrieval
and servicing of orbiting equipment, external inspection and repair of the orbiter, and taking
stunning photographs. Spacesuits have evolved naturally as technological improvements have
been made in areas of materials, electronics and fibers. During the early years of the space
program, spacesuits were tailor made for each astronaut. These were much less complex than
today's suits. In fact, the suit worn by Alan Shepard on the first U. Navy high-altitude jet aircraft
pressure suit. This suit had only two layers and it was difficult for the pilot to move his arms or
legs. The next generation spacesuit was designed to protect against depressurization while the
astronauts were in an orbiting spacecraft. However, space walks in these suits were not
possible because they did not protect against the harsh environment of space. These suits were
made up of five layers. The layer closest to the body was a white cotton underwear that had
attachments for biomedical devices. A blue nylon layer that provided comfort was next. On top
of the blue nylon layer was a pressurized, black, neoprene-coated nylon layer. This provided
oxygen in the event that cabin pressure failed. A Teflon layer was next to hold the suit's shape
when pressurized, and the final layer was a white nylon material that reflected sunlight and
guarded against accidental damage. For the first space walks that occurred during the Gemini

missions in , a seven layer suit was used for extra protection. The extra layers were composed
of aluminized Mylar, which provided more thermal protection and protection from
micrometeoroids. These suits had a total weight of 33 lb 15 kg. While they were adequate, there
were certain problems associated with them. For example, the face mask on the helmet quickly
fogged so vision was hampered. Also, the gas cooling system was not adequate because it
could not remove excessive heat and moisture quickly enough. Sally Ride. Sally Ride is best
known as the first American woman sent into outer space. Both scientist and professor, she has
served as a fellow at the Stanford University Center for International Security and Arms Control,
a member of the board of directors at Apple Computer Inc. Ride has chosen to write primarily
for children about space travel and exploration. As author Karen O'Connor describes tomboy
Ride in her young reader's book, Sally Ride and the New Astronauts, Sally would race her dad
for the sports section of the newspaper when she was only five years old. An active,
adventurous, yet also scholarly family, the Rides traveled throughout Europe for a year when
Sally was nine and her sister Karen was seven. While Karen was inspired to become a minister,
in the spirit of her parents, who were elders in their Presbyterian church, Ride's own developing
taste for exploration would eventually lead her to apply to the space program almost on a whim.
The opportunity was serendipitous, since the year she began job-hunting marked the first time
NASA had opened its space program to applicants since the late s, and the very first time
women would not be excluded from consideration. Ride became one of thirty-five chosen from
an original field of applicants numbering eight thousand for the spaceflight training of Ride
would subsequently become, at thirty-one, the youngest person sent into orbit as well as the
first American woman in space, the first American woman to make two space-flights, and,
coincidentally, the first astronaut to marry another astronaut in active duty. The Apollo missions
utilized more complicated suits that solved some of these problems. For moon walks, the
astronauts wore a seven layer garment with a life-support backpack. The total weight was about
57 lb 26 kg. This was a spacesuit designed for space walks that did not require a connection to
the orbiter. One primary difference in these suits was that they were designed for multiple
astronaut use instead of being custom made like the previous spacesuits. Over the last 20
years, the EMUs have undergone steady improvements however, they still look the same as
they did when the shuttle program began in Currently, the EMU has 14 layers of protection and
weighs over lb kg. Numerous raw materials are used for constructing a spacesuit. Fabric
materials include a variety of different synthetic polymers. The innermost layer is made up of a
Nylon tricot material. Another layer is composed of spandex, an elastic wearable polymer. There
is also a layer of urethane-coated nylon, which is involved in pressurization. Dacronâ€”a type of
polyesterâ€”is used for a pressure-restraining layer. Other synthetic fabrics used include
Neoprene that is a type of sponge rubber, aluminized Mylar, Gortex, Kevlar, and Nomex. Beyond
synthetic fibers other raw materials have important roles. Fiberglass is the primary material for
the hard upper torso segment. Lithium hydroxide is used in making the filter which removes
carbon dioxide and water vapor during a space walk. A silver zinc blend comprises the battery
that powers the suit. Plastic tubing is woven into the fabric to transport cooling water
throughout the suit. A polycarbonate material is used for constructing the shell of the helmet.
Various other components are used to make up the electronic circuitry and suit controls. A
single EMU spacesuit is constructed from various tailor-made components produced by over 80
companies. The size of the parts vary ranging from one-eighth-inch washers to a 30 inch The
EMU consists of 18 separate items. Some of the major components are outlined below. The
primary life support system is a self-contained backpack that is fitted with an oxygen supply,
carbon-dioxide removal filters, electrical power, ventilating fan and communication equipment.
It provides the astronaut with most of the things needed to survive such as oxygen, air
purification, temperature control and communication. As much as seven hours worth of oxygen
can be stored in the suit's tank. A secondary oxygen pack is also found on the suit. This
provides an additional 30 minutes of emergency oxygen. The helmet is a large plastic,
pressurized bubble that has a neck ring and a ventilation distribution pad. It also has a purge
valve, which is used with a secondary oxygen pack. In the helmet, there is a straw to a drink bag
in case the astronaut gets thirsty, a visor which shields rays from the bright sun, and a camera
which records extra vehicular activities. Since space walks can last over seven hours at a time,
the suit is fitted with a urine collection system to allow for bathroom breaks. The MSOR
assembly attaches to the outside of the helmet. This device also known as a "Snoopy Cap"
snaps into place with a chin strap. It consists of headphones and a microphone for two way
communication. It also has four small "head lamps" which shine extra light where needed. The
visor is manually adjusted to shield the astronaut's eyes. To maintain temperature, a liquid
cooling and ventilation garment is worn under the outer garment. It is composed of cooling
tubes, which have fluid flowing through them. The undergarment is a mesh one-piece suit

composed of spandex. It has a zipper to allow for front entry. It has over ft of plastic tubing
intertwined within which it circulates cool water. The temperature is controlled by a valve on the
display control panel. The lower garment weighs 8. The lower torso assembly is made up of the
pants, boots, "brief unit, knee and ankle joints and the waist connection. It is composed of a
pressure bladder of urethane-coated nylon. A restraining layer of Dacron and an outer thermal
garment composed of Neoprene-coated nylon. It also has five layers of aluminized Mylar and a
fabric surface layer composed of Teflon, Kevlar, and Nomex. This part of the suit can be made
shorter or longer by adjusting the sizing rings in the thigh and leg section. The boots have an
insulated toe cap to improve heat retention. Thermal socks are also worn. The urine storage
device is also located in this section of the suit. Old models could hold up to milliliters of liquid.
Currently, a disposable diaper type garment is used. The arm assembly is adjustable just like
the lower torso assembly. The rest of the unit is covered by padding and an additional
protective outer layer. The hard upper torso is constructed with fiberglass and metal. It is where
most of the suit pieces attach including the helmet, arms, life support system display, control
module and lower torso. It includes oxygen bottles, water storage tanks, a sublimator, a
contaminant control cartridge, regulators, sensors, valves, and a communications system.
Oxygen, carbon dioxide and water vapor leave the suit through the ventilation garment near the
astronaut's feet and elbows. A drinkbag in the upper torso can hold as much as 32 oz The
astronaut can take a drink through the mouthpiece that extends into the helmet. Chest mounted
control module lets the astronaut monitor the suit's status and connect to external sources of
fluids and electricity. It contains all the mechanical and electrical operating controls and also a
visual display panel. A silver zinc, rechargeable battery which operates at 17 volts is used to
power the suit. This control module is integrated with the warning system found in the hard
upper torso to ensure that the astronaut knows the status of the suit's environment. The suit
connects to the orbiter through an umbilical line. It is disconnected prior to leaving the airlock.
The white suit weighs about lb It is pressurized to 4. The existing The primary life support
system is a self-contained backpack that is fitted with an oxygen supply, carbon-dioxide
removal filters, electrical power, ventilating fan, and communication equipment. The four basic
interchangeable sections include the helmet, the hard upper torso, the arms and the lower torso
assembly. Each set of arms and legs comes in different sizes which can be fine-tuned to fit the
specific astronaut. The arms allow for as much as a one inch adjustment. The legs allow for up
to a three inch adjustment. It takes about 15 minutes to put on the spacesuit. To put the
spacesuit on the astronaut first puts on the lower garment that contains the liquid cooling and
ventilation system. The lower torso assembly is put on next with the boots being attached. Next,
the astronaut slides into the upper torso unit which is mounted with the life-support backpack
on a special connector in the airlock chamber. The waste rings are connected and then the
gloves and helmet are put on. The manufacture of a spacesuit is a complicated process. It can
be broken down into two phases of production. First the individual components are
constructed. Then the parts are brought together in a primary manufacture location, such as
NASA headquarters in Houston, and assembled. The general process is outline as follows. The
individual suppliers conduct quality control tests at each step of the production process. This
ensures that every part is made to exacting standards and will function in the extreme
environment of space. NASA also conducts extensive tests on the completely assembled suit.
They check for things such as air leakage, depressurization, or nonfunctional life support
systems. The quality control testing is crucial because a single malfunction could have dire
consequences for an astronaut. The current EMU design is the result of many years of research
and development. While they are a powerful tool for orbital operations, many improvements are
possible. It has been suggested that the spacesuit of the future may look dramatically different
than the current suit. One area that can be improved is the development of suits that can
operate at higher pressures than the current EMU. This would have the advantage of reducing
time currently required for prebreathing prior to a space walk. To make higher pressure suits
improvements will have to be made in the connecting joints on each part of the suit. Another
improvement can be in the resizing of the suit in orbit. Currently, it takes a significant amount of
time to remove or add extending inserts in the leg and arm areas. One other possible
improvement is in the electronic controls of the suit. What now requires complex command
codes will be done with the push of a single button in the future. Hamilton-Standard Company.
Toggle navigation. Made How Volume 5 Spacesuit Spacesuit. The primary life support system is
a self-contained backpack that is fitted with an oxygen supply, carbon-dioxide removal filters,
electrical power, ventilating fan, and communication equipment. An EMU is made of 14
protective layers. The innermost layer is a Nylon tricot material. NASA, Other Hamilton-Standard
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me? I grew up in Meadville, and my grandfather worked as a supervisor at Talon. One of his
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the gold was walking out the door. Thank you for your help. Don Chatley. Comment about this
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November 13, Image Token:. The spacesuit used on space shuttle and International Space
Station missions is like a personal spacecraft. The spacesuit provides protection and a means
for survival for the astronaut. Like a small spacecraft, the spacesuit allows astronauts to work
outside of their space vehicles. Working outside of a spacecraft while in space is called an
extravehicular activity, an EVA or a spacewalk. The white spacesuit an astronaut wears during a
spacewalk is called the extravehicular mobility unit, or EMU. Extravehicular means outside of
the vehicle or spacecraft. Mobility means that the astronaut can move while wearing the suit.
Astronauts sometimes go on spacewalks to help build the space station. Sometimes the
purpose of a spacewalk is to fix something that is broken. Spacewalks have been used to assist
in capturing satellites in space. When the Hubble Space Telescope needs repairs, spacewalkers
are needed to do the job. Like a spacecraft, a spacesuit protects an astronaut from the dangers
of space. The spacesuit completely covers a spacewalker's body. The pieces of the suit
interlock so that none of the spacewalker's skin is exposed to space. Without spacewalks,
much of the work that needs to be done in space would not be accomplished. And a spacewalk
would be impossible without the protection of a spacesuit. It provides astronauts many of the
things they need to survive on a spacewalk. Its tanks supply oxygen for the astronauts to
breathe. It removes exhaled carbon dioxide. It contains a battery for electrical power. The PLSS
also holds water-cooling equipment, a fan to circulate oxygen and a two-way radio. A caution
and warning system in this backpack lets spacewalkers know if something is wrong with the
suit. The unit is covered with protective cloth layers. See "Layers. It is a vest made out of
fiberglass like some cars and swimming pools. An important function of this piece is that it
serves as the connection for the tubes that drain water and allow oxygen flow. Arms
Spacewalkers do not wear custom-made suits. Different sizes of arm assembly parts are
available. Sizing rings can make the parts longer or shorter. EVA Gloves Astronauts must be
able to work with and pick up objects while wearing spacesuit gloves. EVA gloves are made to
protect astronauts from the space environment. They are also made so spacewalkers can move
their fingers as easily as possible. The fingers are the part of the body that gets coldest in
space. These gloves have heaters in the fingertips. A piece called a bearing connects the glove
to the sleeve. The bearing allows the wrist to turn. Displays and Control Module This module is
the control panel for the mini-spacecraft. Switches, controls, gauges and an electronic display
are on the module. The astronaut can operate the Primary Life Support Subsystem from this
module. A plastic tube with a valve sticks out of the bag. The tube and valve can be adjusted to
be near the astronaut's mouth. Biting the valve opens the tube so the spacewalker can take a
drink. Releasing the bite closes the valve again. Lower Torso Assembly This section is made up
of spacesuit pants, boots and the lower half of the waist closure. A piece called the waist
bearing helps the astronaut move and turn. A metal body-seal closure connects the lower torso
to the hard upper torso. The lower torso has D-rings to attach tethers. Tethers are the cords that
attach to the spacecraft so spacewalkers will not float away. Some suits are plain white; some

have red stripes; and others have candy cane stripes. These variations help to tell one
spacewalker from another. Helmet Besides covering a spacewalker's head, the helmet has a
Vent Pad. The helmet keeps the oxygen at the right pressure around the head. The main part of
the helmet is the clear plastic bubble. The bubble is covered by the Extravehicular Visor
Assembly. The visor is coated with a thin layer of gold that filters out the sun's harmful rays.
The visor also protects the spacewalker from extreme temperatures and small objects that may
hit the spacewalker. A TV camera and lights can be attached to the helmet. The astronaut wears
the cap under the helmet. It has earphones and microphones. It connects to the radio on the
spacesuit. Using the CCA, astronauts can talk with the rest of the crew and hear the caution and
warning tones. Liquid Cooling and Ventilation Garment Most long underwear keeps people
warm. This underwear keeps spacewalkers cool. It is made of stretchy spandex material. It has
Water is pumped through the tubes near the spacewalker's skin. The chilled water removes
extra heat as it circulates around the crewmember's entire body. The vents in the garment draw
sweat away from the astronaut's body. Sweat is recycled in the water-cooling system. Oxygen is
pulled in at the wrists and ankles to help with circulation within the spacesuit. Maximum
Absorption Garment Because spacewalks typically last more than six hours without a break,
spacewalkers wear adult-sized diapers with extra absorption material under their spacesuits.
Astronauts are usually connected to the station by a tether. If an astronaut should become
untethered and float away, SAFER would help her or him fly back to the station. SAFER is worn
like a backpack. It uses small nitrogen-jet thrusters to let an astronaut move around in space.
Wrist Mirror A spacewalker cannot see the front of the Displays and Control Module while
wearing the spacesuit. To see the controls, astronauts wear a wrist mirror on the sleeve. Look at
the settings on the front of the module. They are written backward. But "backward" is "forward"
in a mirror. Layers The spacesuit arm has 14 layers of material to protect the spacewalker. The
liquid cooling and ventilation garment makes up the first three layers. On top of this garment is
the bladder layer. It creates the proper pressure for the body. It also holds in the oxygen for
breathing. The next layer holds the bladder layer to the correct shape around the astronaut's
body and is made of the same material as camping tents. The ripstop liner is the tear-resistant
layer. The next seven layers are Mylar insulation and make the suit act like a thermos. The
layers keep the temperature from changing inside. They also protect the spacewalker from
being harmed by small, high-speed objects flying through space. The outer layer is made of a
blend of three fabrics. One fabric is waterproof. Another is the material used to make
bullet-proof vests. The third fabric is fire-resistant. Cuff Checklist On their wrists, astronauts
wear a short checklist of the tasks they will do during the spacewalk. Safety Tethers One end of
these straps is attached to the spacewalker. The other end is connected to the vehicle. The
safety tethers keep the astronauts from drifting away into space. By: Craig Freudenrich, Ph.
While early space suits were made entirely of soft fabrics, today's Extravehicular Mobility Unit
EMU has a combination of soft and hard components to provide support, mobility and comfort.
The suit itself has 13 layers of material, including an inner cooling garment two layers , pressure
garment two layers , thermal micrometeoroid garment eight layers and outer cover one layer.
The materials used include:. All of the layers are sewn and cemented together to form the suit.
In contrast to early space suits, which were individually tailored for each astronaut, the EMU
has component pieces of varying sizes that can be put together to fit any given astronaut.
Spacewalking astronauts can spend up to seven hours spacewalking. During that time, their
bodies produce urine. Therefore, each spacewalking astronaut wears a large, absorbant diaper
to collect urine and feces while in the space suit. The astronaut disposes the MAG when the
spacewalk is over. LCVG is a set of Nylon tricot and spandex "long underwear" that is laced
with thin plastic tubes. Cool water flows through these tubes to remove the heat produced by
the astronaut. The cooling water com
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es from the space suit's backpack unit or from the spacecraft through an umbilical cord used in
the airlock while preparing for the spacewalk. This is a set of communications wires and
bioinstruments that is worn by the astronaut inside the suit. It provides connections to the radio
and bioinstruments in the suit's backpack. It allows for communication and for monitoring of
the astronaut's vital signs respiration rate, heart rate, temperature, etc. The CCA is a fabric cap
worn by the astronaut. It contains microphones and speakers for use with the radio. It allows
hands-free radio communications within the suit. The LTA is a one-piece unit that contains the
lower half of the EMU, including pants, knee and ankle joints, boots and lower waist. It is fitted
to the upper half of the EMU by a metal connect ring. The LTA has loops to tether tools so that

they do not float away in space. Prev NEXT. This content is not compatible on this device. EMU
Facts. Read More. Cite This! Print Citation.

