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Fifty-five years ago, Apollo 11 lifted off from Florida’s
Kennedy Space Center. Four days later, two astronauts
- would become the first humans to walk on the moon.

If not for
NASA
engineer
John Houbolt,
getting to the
moon before
the end of the
1960s might
have been a
non-starter.

A landing module
would carry two
astronauts to the
surface while one
remained behind in
orbit with the main
spacecraft.

With lunar orbit
rendezvous, or
LOR, NASA
would launch a
spacecraft
designed in
small modules
and then
discard the
used modules
as the mission
progressed.

Fuel, oxygen
and propulsion
systems:
“Service Module”

Primary
cockpit:
“Command
Module”

Cockpit and
ascent stage

Landing gear and
descent engine to
leave behind on the
lunar surface

The original
plan was for
astronauts to
blast off in a
giant rocket
and back that
rocket down
onto the lunar
surface.
NASA called
this direct
ascent.

3. Lunar Module detaches
and descends to surface.

2. Apollo goes
into orbit around

1. Liftoff the moon.

4. |.unar module
detaches from
landing stage, returns
to orbit to link up —
or “rendezvous” —
with the mother ship.

After the astronauts finished
their work on the moon, the
rocket would blast off again
and head back to Earth. 5. Remainder of lunar module is

jettisoned for the return home.

UPSIDE: LOR used less fuel and wouldn’t
require a launch vehicle larger than
NASA’s Saturn V rocket. This would cut
years off the effort to reach the moon.
Nor would it require multiple launches
for a single mission to the moon.

DOWNSIDE: This would require astronauts
to rendezvous and dock in orbit around
the moon. NASA would need to learn how
to do this, which would require an interim
step between Projects Mercury and Apollo.
This would become the Gemini program.
The plan seemed simple enough, but required a lot of brute
force. Houbolt did the math and found the amount of fuel
required to lift a giant rocket off the Earth and then again off the
moon would have been enormous. He proposed a better way.

Houbolt risked his career and the wrath of his supervisors by repeatedly pressing for
lunar orbit rendezvous. By June 1962, Houbolt had convinced master rocket builder
and influential NASA official Wernher von Braun that LOR was the way to go.

INSIDE THE EAGLE

The lunar module for Apollo 11 — which was hamed
Eagle — measured 23 feet tall and weighed 16.6
tons at launch. Lunar modules for later Apollo
flights would weigh another ton-and-a-half.

Docking hatch and tunnel

32 inches in diameter. The tunnel is 16
inches long. Astronauts crawl through
this to move between the lunar module
and command module while in flight.
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Steerable S-band antenna \

Handles communications with Earth.

Can be aimed manually but also has

VHF antenna

Handles communications
traffic between the lunar
module and the
command module.

Crew compartment

A tight squeeze: only 7-and-a-half feet in
diameter and 3-and-a-half deep. The
walls were only 0.012 inches thick —
flying the lunar module was definitely
not for the faint of heart. There were no
seats — astronauts could rest in
hammocks and attach their boots to the
floor with nonflammable Velcro.

Ascent engine

Can lift the lunar module’s
upper stage back into lunar
orbit. Unlike the descent
engine, the ascent engine
has no throttle. It’s either

an automatic tracking mode.

Rendezvous radar antenna
Tracks command module when
ascent stage returns to orbit.

on or off.
Windows
Consist of two panes of coated ° Reaction control
glass. Tilted downward for e : % thrusters
maximum visibility of the ) Jo Allow astronauts to

landing site for astronauts. change the direction the

lunar module is facing.
Plume deflectors
Protected the lunar module from

thruster fire. One was mounted ’x
under each set of thrusters.

Hatch

32 inches square and opens to
the inside. Air pressure inside the
cabin helps hold the door tight.

Fuel

The lunar module uses
__———" hypergolic fuel, meaning it

- ignites on contact. This was

important: There was no

room for a backup system

in case of failure.

Storage

Egress platform

32 inches wide and 45 inches
long, the ship’s “front porch”
was corrugated in case lunar
boots became slippery.

Modularized
equipment storage
assembly

Armstrong pulled a
cord that opened the
hatch of this storage
unit, deploying a TV
camera.
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Stainless steel
commemorative

plaque

Ladder

Nine rungs, each nine
inches apart. The ladder
itself is 10 inches wide.
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Thermal
insulation

The descent stage
was covered in
thin, gold-colored
mylar foil to help
disperse heat from
the sun.
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Landing probes
Extended five feet. When
a probe touched the lunar
surface, it set off a
“contact light” in the
cockpit, which let
astronauts know they
could shut off the engine.

Descent engine

This gimbal-mounted
engine had to be capable
of slowing the spacecraft,
hovering and landing.
Used Aerozine 50 for fuel
and dinitrogen tetroxide
as an oxidizer.

Sources: “Chariots for Apollo: A History of Manned Lunar Spacecraft” by Courtney G. Brooks, James M. Grimwood and Loyd S. Swenson Jr., “First on

the Moon” by Gene Farmer and Dora Jane Hamblin,

“Missions to the Moon” by Rod Pyle, “One Giant Leap” by Charles Fishman, “Team Moon: How

400,000 People Landed Apollo 11 on the Moon” by Catherine Thimmesh, NASA History Office, NASA Langley Research Center, NASA Technical Reports
Server, Apollo Lunar Surface Journal, Smithsonian National Air & Space Museum, Smithsonian Air & Space magazine, Lunar and Planetary Institute

The spaces between the
lunar module’s four landing
gear could be used to store
equipment, instruments to
be left on the moon and, on
later missions, a lunar rover.

Shock absorbers
Were designed
to compress as
much as 32
inches.
Armstrong set
the Eagle down
pretty lightly, so
hardly any
compression
was observed.
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