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In the next week or so, the Project Mercury's third
Redstone launch will take place at Cape Canaveral. In this
connection, James E. Webb, Administrator of National Aeronautics
and Space Administration, stated:

"Our Nation'’s space program will soon enter a new era -
man's participation in the exploration of space by our first
astronaut. The upcoming Mercury-Redstone flight 1s a most
important step in the U. S. program - a step that will lead
on to man's ultimate conquest of this new and hostile
environment. It i1s also a most serious step; for it cannot be
taken without risk to human l1ife. It is the kind of risk that
Lindbergh took when he crossed the Atlantic, that Chuck Yeager
took in the X-1's first supersonic flight, and test pilots
Scott Crossfield, Joe Walker, and Bob White have taken in their
flights in the X-15 airplane.

"I am confident that in Project Mercury every reasonable
precaution has been taken to minimize this risk.

"My very best wishes for success to to the Mercury team
that has worked so hard to bring this day about.

"To all the astronauts who volunteered and to the one
making this flight, let me say 'Godspeed'."

Mercury's first manned space flight i1s to take place
approximately one hour after daybreak at Cape Canaveral,
Florida, after a 2-day countdown operation. Maximum hold time
on any given day will be 5 hours. The flight may be postponed
from day to day for 5 days.

The one-ton-plus spacecraft, boosted by a modified
Redstone launch vehicle, will follow a ballistic arc with a
range of 290 statute g@iles and a maximum altitude of 115
statute miles. The flight time ~ lift-off to splash - will
be about 15 minutes.

Primary mission test objectives include:

1. Familiarizing a man with a brief but complete
space flight experience including 1lift-off, powered flight,
welghtless flight, entry arnd landing phases of space flight.

2. Evaluating man's ability to perform useful func-
tions during space flight by (a) demonstrating manual control
of the spacecraft attitude before, during and after retrofire
and (b) using voice communications during flight.

3. Studying man's physiological reaction during
space flight,

General objectives include the continued qualification
of the Mercury spacecraft and its systems for manned flight,
and to provide training fer ground support and recovery
forces for future manned flights., During the flight the
pilot will be subjected to approximately "6g" through the
powered portion of the flight, approximately 5 minutes of
welghtlessness after separation from the launch vehicle and
approximately llg during reentry into the earth's atmosphere,

The spacecraft which stands about 9 feet high and 6 feet
across 1ts blunt base will be launched vertically on a path
slightly south of east,

Here is the normal cr planned mission profile: The
Redstone engine will be shut down about two and a half minutes
after 1ift-off when the vehicle has achieved a speed of about
4500 miles per hour in a ¢limbing attitude about 40 degrees
above the horizontal. At engine cutoff, the escape tower
clamp ring 1s separated and both the escape rocket and tower
Jettison rocket are fired to remove the tower.

Ten seconds after engine cutoff, a clamp ring securing
booster.and spacecraft will te separated. Three 350-pound-
thrust solid propellant rockets at the base of the spacecraft
wlll be fired to separate the spacecraft from the launch
vehicle. The pilot's periscope is then extended. At the
same time, the autopilot swings the spacecraft around so the
blunt end 1s forward and tilted slightly upward, 14.5 degrees
above the horizontal, the same position the craft is to
maintain in orbital flights. Thirty seconds before the craft
reaches peak altitude, the astronaut will manually control
the attltude of the craft moving it into retrorocket firing
positlon - 34 degrees abcve horizontal - and will hold this
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attitude manually while the retrorockets are fired. It must

be noted that the retrorockets are not needed for reentry in
this ballistic flight but will be fired to test their opera-
tion in space and to provide pilots with flight experience

in controlling the retrofire maneuver. The astronaut will be
able to maneuver the craft for a short period of time before

he establishes the reentry attitude and retracts the periscope.
After the periscope is retracted, contrcl of the craft's flight
attitude returns to the automatic mode.

When the "g" forces of reentry bulld up to at least
".05g", the spacecraft starts revolving in a slow top-like
motlion at two revolutions per minute,

At 21,000 feet, @& pressure sensitive switch deploys a
grogue garachute and automatically scatters radar reflective
chaff. \

At 10,000 feet, the antenna fairing at the neck of the
Spacecraft 1s released, automatically deploying the main
landing parachute. Concurrent with main chute deployment,
an underwater charge is ejected to aid recovery forces, the
UHF recovery beacon i1s turned on, remaining hydrogen peroxide,
used to control the position and roll of the spacecraft. 1is
Jettisoned. The periscope is extended so the pilot may check
visually on his parachute; should the main chute fail to work,
the pillot can jettlison the main chute and deploy a reserve
landing parachute. During the descent, valves open to allow
outside air intc the cabin.

Upon landing, an impact switch Jettisons the parachute,
releases flourescein sea-marking dye, turns off instrumenta-
tion recorders and transmitters. The pilot, however, will
8ti11ll have a voice radic link to Merzury recovery forces.

The spacecraft will be picked up by the Mercury Recovery
Forces. These forces include an aircraft carrier and two
destroyers in the prime landing area. Search aircraft will
also be deployed in the prime landing area. Other ships and
forces will be deployed along the intended path of flight to
provide for recovery in case of undershoot or overshoot.

If the flight and recovery are normal, a helicopter
wlll 1ift the craft out of the water and place it on the
carrier's flight deck. The pilot may elect to remain in the
Spacecraft until it is onboard the carrier. He can also
climb out the spacecraft side hatch, inflate a liferaft and
be picked up by hellicopter.
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ASTRONAUT OBSERVATIONS AND CONTROL TASKS DURING MR-3 FLIGHT

CAPE CANAVERAL, FLA., - One of the prime objectives in
Project Mercury is to determine man's capabilities in the
environment of space. During the MR-3 flight, therefore, the
astronaut will have several definite tasks to perform. In
addition, the astronaut will inform the ground of the action he
1s taking, the events as they unfold, and what he is seeing
during his control of thre spacecraft.

At the moment the Redstone lifts from the pad at Cape
Canaveral, the pilot will check to determine if the flight
timer on his instrument panel has begun to operate. If it
has not, he actuates the clock start button and announces
"clock operating." The following events will occur in a
normal mission:

Thirty seconds after 1lift~-off, and for each subsequent
30 seconds of elapsed time during powered flight, the pilot
will report on his control-system fuel supply, the amount of
"g" loading he is experiencing, the pitch angle of his craft
(in degrees), his cabin pressure (in pounds per square inch)
and if his oxygen supply is satisfactory., If anything unusual
happens he will report the event immediately to the ground.

Two minutes and 15 seccnds after 1ift-off, he will
announce, "standing by for cutoff." A few seconds later the
Redstone engines will cut off and the spacecraft!s escape
tower will Jettison. The pilot will monitor these events and
report them as they occur.

About two and one-half minutes away from the ground, the
pilot will turn the retrojettison switch off to safeguard
against lnadvertent jettisoning of the retrorocket package
beneath the heat shield. The craft will then separate when
the cluster of three small posigrade rockets (contained
within the retrorocket package) are fired, pushing the cap-
sule up and away from the Redstone. The automatiec pilot then
is to remove any capsule oscillations which might be generated
by separation. The pilot's periscope, which will reveal the
curvature of the earth at peak altitude, will be extended
Several inches into space. The pilot announces, "capsule
separate ... posigrades fired ... auxillary damping OK ...
periscope out." Several key members of the Mercury Control
Center team will be able to talk with the pllot 1f necessary.
However, 1f all goes well, all communications will come from
a fellow astronaut at the capsule communicator console in the
Mercury Control Center.
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About 15 seconds after engine cutoff, the pilot announces,
"Turn around started." The craft's automatic pilot turns the
craft around 1809, placing the blunt end forward.

Just before T¥3 minutes, the pilot announces, "In orbit
attitude." The craft is now traveling about 4,500 m.p.h. and
is nearing peak altitude. The blunt end is pitched slightly
upward (140),

When the spacecraft is 3 minutes from the launch pad, the
pllot begins to twist and turn the control stick in his right
hand, announcing, "Hand controller movements ... pitch down ...
yaw left ... pitch up ... roll left ... yaw right ... roll
right.” This will be done during periods when the control
stick will not be connected to the craft's control system. The
purpose of this 1is to provide a study of the pilot's abllity to
perform while he is in 2 weightless environment, His hand
motions will be instantaneously telemetered to the ground for
analysis after the flight.

Just after 3 minutes the astronaut announces, "Manual
control handle on," then takes control of the attitude of the
spacecraft on one axis at a time in the manual proportional
control mode. For example, he will be able to perform basic
maneuvers by manually taking control of the craft on one axis
while the remaining two axes are controlled by the automatic
pilot. He will announce, "manual pitch on ... pitching to
retro ... returning to orbit." He will then announce, "manual
yaw on ... yawing left twenty (degrees) ... returning right to
zero." He will then pull a third "T" handle on his instrument
panel and announce, "manual roll on ... rolling left to twenty
(degrees) ... returning right to zero."! The spacecraft
motions throughout this sequence of simple control actions will
be closely monitored,

Time: Almost 4 minutes: The pillot for the first time in
the flight begins to use his earth periscope as a navigational
aid, controlling the capsule'!s attitude by using the periscope
presentation for attitude reference. At this time he will
describe his view of the earth and inform the ground what pre-
determined checkpoints he can see from this altitude of
approximately 100 miles. He 1s expected to say something like
this, "Holding orbit with scope ... Weather map essentially
correct, no alto cumulus in northeast quadrant of Carolina
Coast ... Florida to Gulf visible, lLake Okeechobee visible ...
Gulf of Mexico visible ... Island 5 visible ... Island 3
visible ..." and so on,
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Just over four minutes from lift-off, ne will announce,
"Going high mag ... yawing left twenty {(degrees) ... returning
right to zero ... MARX.” This will %ell ground observers that
the pilot has gone to high magnification on his earth peri-
scope. Curvature of ths earth is now noticeable and the
astronaut's field cf view is reduced from 1900 miles to about
80 miles of the Earth's surface. He can see earth landmarks
more clearly now. The pilot yaws his craft, then returns to
his normal (zerc degrees) pcsiticn using his periscope for
reference. This maneuver determines tne accuracy to which he
can determine yaw attitude with the periscope.

About 4% minutes from the launch pad, the pilot manually
pitches the blunt end up to 349, announcing "Start retro-
sequence ..." (then, seconds later,) "in retroattitude ... on
manual.”

At a little past five minutes the flight is one-ghird
Ground menitors lister as the pilot announces, fiﬁe
(then seconds later,) "firs two," and "fire three.

over,
one."

Three powerful solid-propellant rockets on the blunt
face of the craft ripplie-fire., Each burns about 10 seconds.
They will be fired in overliapping five-second. intervals,
During later orbital flights arcund the earth, these rockets
will be used to brake the speed of the craft, allowing the
pull of gravity to bring it back intc the atmosphere. On the
Redstone suborbital training flignts, they will be fired only
for continued qualification of the retromotors and to provide
pilots with manual retrcfire ccatrcl experience.

The pilot will contrcl any retrofire misalignment torque
by the manual propertional control mode, reporting each retro-
firing and announcing the precise moment at which the "fire
retro” light comes on on his instrument panel.

Seconds later the pilot arms the "retrojettison" switch
so that the exhausted retrorocket package will be jettisoned
through the automatic sequence.

Coming up on 6 minutes: The pilot announces, "Going
fly by wire." Simultaneously he switches his control mode
To link his hand controller to a system of electrical relays
which 1n turn operate the hydrogen-peroxide thrust output
from nozzles around the neck and base of the aaft.

About 30 seconds later, he announces that his retropack-

age has been jettisoned. "Going HF," he then says, as he
turns _on the high frequency transmitter to check its operation.
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"His eyes are closed.

Six and one-half minutes: "To reentry attitude," he
reports, as the cratt starts pitching blunt end down to
reentry attitude in response to the pilot's control movements.
"In reentry attitude ... ASCS (auto pilot) holding," he says,
as he switches from manual control back to automatic pilot.

A few seconds later he reports the automatic retraction
of his periscope.

"Going UHF and starting hand controller movements," the
pilot says. Can he now perform manual control tasks as well
after 4 minutes of welghtlessness as when he entered zero g?
Here 1s a chance to compare his performance. "Pitch down ...
vaw left," he says as his right hand moves the sidearm con-
troller, "pitch up, roll left ... yaw right, roll right ..."

Seven minutes from launch: Time for the touch test. The
astronaut touches, with his right hand, preselected instruments.
"Cabin air,” he says ... "telemetry key ...
scope ... AC volts ... oxygen warning light ..." his fingers
move deftly across the maze of instruments ... in all there are
some 127 switches, dials, buttons and fuses. The touch test is
a check of his psychomotor ability, and the complete sequence
is recorded by the control panel camera.

"Returning to manual control," announces the pilot. At
this time he returns to manual in the roll axis to control the
spin of the craft on 1ts vertical axis during reentry. (Some
roll is planned, to reduce landing dispersion.)

Seven minutes, plus: "Point 05g," says the pilot. The
Mercury spacecraft touches the delicate fringe of the earth's
atmosphere. "Roll rate IN," he continues. The force of
gravity presses him deeper and deeper into his contour couch.

"Three g ... 6g ... 9g ..."

"E-L-E-V-E-N ... g ..."

There 1s a protracted period of silence.

"Nine g ... 6g ... 3g ..."

His voice 1s clear and is no longer strained.

"Rate of descent and altimeter on scale ...

Sixty thousand ... fifty ... forty ,.."
He 1s 9% minutes from launch now.

"Drogue (the small 6-foot parachute) deployed," he
announces, then (four seconds later); "snorkel (ambient air
valve) open ... twenty thousand (feet),"

Ten minutes plus from 1lift-off: From a small mirror at
one of the craft's two viewport windows he should see the
large (63 foot) red and white parachute unfurl from the cap-
Sule's upper neck. Seconds later the astronaut feels a
pronounced tug.

"Main chute out," he says ... "reefed .,. coming open
- -+ rate of decent - 30 feet (about 20 m.p.h.) ... periscope
out ... peroxide (control system fuel) dumped ... landinq bag
(instrument panel indication) green. READY FOR LANDING.'

Ships and aireraft have the colorful parachute in view
and vector to the landing area.

A Project Mercury astronaut has returned from space.

The functions described here are those established for
test exercise purposes to investigate mant's capabilities
during a normal flight. 1In addition to these functions, the
pilot of the Mercury craft can manually activate every system
which 1s essential to the completion of the mission.



MR-3 -~ INSIDE THE PILOT'S CABIN

CAPE CANAVERAL, FLA. -- The pilot's cabin of the MR-3
Spacecraft contains many items of equipment.

Instrument Panel - Instruments are located on a main
instrument panel, a left console, and a right console. The
main panel is directly in front of the pilot. Navigational
instruments are located in the left and center sections of
the panel and the periscope:is located in the center. The
right section of the main panel is composed of environmental
system indicators and controls, electrical switches, and
indicators and communication system controls. The left
console Includes sequercing telelights and warning panel,
indicators and controls for the spacecraft’s automatic
pilot (ASCS), environmental control and landing systems.
All told there are well over 100 lights, fuses, switches
and miscellaneous controls and displays.

Periscope - Approximately two feet in front of the pilot
wlll be located the earth periscope which will provide a 3600
view of the horizon. The pilot may manually adjust for "low"
or 'high” magnification. On "low" he will have a view of the
earth of about 1900 miles in diameter - on "nigh" the fileld of
view will be redgced to about 80 miles. Altitude can be
measured within 10 nautical miles. The Mercury-earth peri-
Scope will, in addition, serve as a navigational aid.

Pilot Support Couch - The astronaut's couch 1s constructed

of a crushable honeycomb material bonded to a fiberglas shell
and lined with a rubber radding. Each astronaut has a couch
contoured to his specific shape. The couch is designed to
support the pllot's body loads during all phases of the flight

and to protect him from the acceleration forces of launch and
reentry.

Restraint System - The pilot restraint system, which
consists of shoulder and chest straps, leg straps, a crotch
strap, lap belt and toe guards, 1s designed to restrain the
astronaut in the couch during maximum deceleration.

Environmental Control System - The environmental control
system provides the MR-3 spacecraft cabin and the astronaut
with a 100-percent oxygen environment to furnish breathing,

ventilation, and pressurization gas required during the flight.

The_system 1s completely automatic, but in the event the
automatic control malfunctions, manual controls can be used.
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The system consists of two individual control circuits,
namely the cabin circuit and the suit circuit, which will
normally operate for about 28 hours. Both systems are
operated simultaneously. The suit circuit is simply 1isolated
from the cabin circuit by the astronaut closing the faceplate
on his helmet. Unless there is a failure in the cabin circuit
causing loss of pressure, the pilot's pressure suit will not
be 1nflated.

Aeromedical Information - Throughout the flight the
physical well-being of the pilot will be monitored. The
pilot's respilration rate and depth, electrocardiogram, and
body temperature will be telemetered to flight surgeons on
the ground.

‘Pllot Communications - The astronaut may remain in touch
with the ground through the use of high-frequency and ultra-
high-frequency radios, radar recovery beacons, and i1f the
Situatlion dictates, a command receiver and/or a telegraph-
type code key.

.. Main Battery System - Three 3,000-watt-hour batteries
and one 1,500-watt-hour battery are connected in parallel to
provide power for the complete mission and about a 16-hour
post-landing period. A standby backup power system of 1,500-
watt-hour capacity is also provided. To further insure
rellable operation of the pyrotechnic system, each device
has a completely isolated power feed system.

Cameras - A 16mm camera is installed to the left of the
astronaut's head to photograph the instrument panel display
from launch through recovery. A pilot observer camera is
mounted in the main instrument panel and will also be
operated . from launch through recovery.

Clock -~ There will be a clock in the MR-3 spacecraft
with three major separate operational components, (1) a
standard alrcraft-type elapsed time clock, (2) a "seconds
from launch" digital indicator with a manual reset, and
(3) a time-delay relay which is to initiate the retro-
grade fire sequence. . When the preset time has passed, the
relay closes and actuates the retrograde fire signal, at the
same time sending a telemetered signal to the ground.

Altimeter - The Mercury barometer. altimeter 1s a single-
revolution indlcator with a range from sea level to 100,000
feet. The dial face will have reference marks at the drogue
and main parachute deployment altitudes. .
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At the top right corner of the main panel are located
environmental displays, providing the pilot with readings
of cabin pressure, temperature, humidity, and oxygen quantity
remaining.

Food, Water, and Waste Storage - As with all manned
capsules, MR-3 will be supplied with about 3,000 calories
of non-residue food and about 6 pounds of water. The water
supply, which is sufficient for at least 28 hours, is contained
in two flat bottles, each fitted with an extendable tube. A
container for liquid waste 1is located near the entrance hatch.

Survival Equipment - A survival kit on the left side of
the pilot™s couch will contain a personnel parachute which
may be used as a third parachute backup for use in an extreme
emergency. The survival package will also consist of a one-
man life raft, desalting kit, shark repellant, dye markers,
first ald kit, distress signals, a signal mirror, portable
radio, survival ration, matches, a whistle, and 10 feet of
nylon cord. Although not expected to be needed in Redstone
flights it is the same kit as carrled in the orbital flights

where contingencies might arise which require its use.

For obvious reasons, it is not possible in this paper to
include a detailed breakdown of 2ll onboard systems and dis-
plays. Information contained in this Paper is for the sole
purpose of equipping newsmen with a general understanding of
the types and functions of major Mercury Spacecraft equipment.
More detailed infermation on Mercury flight systems may be
obtained by writing: The National Aeronautics and Space
Administration, Project Mercury Public Affairs Office,

Space Task Group, Langley Field, Virginia.

MERCURY REDSTONE VEHICLE

The Mercury-Redstone vehicle, a proven modification of
one of the most reliable large rockets developed in the
United States, will serve as the launch vehicle for the
coming experiment in the nation's Mercury manned space
flight program.

Personnel of NASA's George C. Marshall Space Flight
Center at Huntsville, Ala., who originally developed the
Redstone, first altered the rocket for use in scientific
Space expleoration and more recently for the Mercury project.
A Mercury-Redstone will soon launch an astronaut on a sub-
orbital flight docwn the Atlartic Missile Range from Cape
Canaveral, Fla., in a prelude to future U.S. manned orbital
flights.

In an earlier modified version, the Redstone was used
as the first stage of the Jupiter C vehicle, which oribted
the free world's first sateilite -- Expliorer I. The greatest
achievement of Explorer I was the discovery of the inner Van
Allen radiation belt encircling the earth. A special long-
range version of the rocket had previously boosted the first
nose cone to successfully reenter the atmosphere from space.

As the initial launch vehicle to be used in the manned
phases of the Mercury program, the Mercury-Redstone is a
further departure from its original design. Some 800 changes
were required to transform the "01d" Redstone into a modern,
man-carrying power plant. The MR-3 mission Redstone was
built by the Chrysler Corporation.

. In its redesign, the rocket's TO-inch-diameter tank
section was lengthened about 6 feet, adding more than 20
seconds of burning time. This increased the vehicles length
to 83 feet -- including spacecrart and escape tower -- and
1ts 1ift-off weight to 66,000 pounds. Major changes in the
engine, which increased its reliabllity, were also necessitated.
For example, provisions were bullt into the engine to allow
for the extra burning time, and major improvements were made
in the peroxide system which drives the fuel and liquid oxygen
pumps and provides thrust control. Other modifications im-
Proved the engine's stability, and added an antli-fire hazard
system. The Mercury-Redstone engine, developed and built by
the Rocketdyne Division of North American Aviation, generates
a thrust of 78,000 pounds. 1In addition, a new instrument
compartment, a completely automatic emergency sensing system,
and a spacecraft adapter were added.
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The instrument compartment, produced by the Marshall
Space Flight Center, houses the sensitive control system.
It 1s located between the fuel tanks and the spacecraflt.
Unlike the ordinary Redstone, this compartment does not
separate from the booster after burnout, rather it descends
to the earth attached to the propulsion unit. The sensing
or "abort" system, also developed by MSFC engineers, gives
an electric signal warning of possible trouble. If this
signal is given, it causes (1) termination of launch vehicle
thrust (2% separation of the spacecraft from the bosster
and (35 actlvates the spacecraft's escape rocket which
propels the craft to a safe distance within a fraction of
a second.

The abort system senses and is activated by such
conditions as unacceptable deviations in the programmed
attitude of the rocket, excessive turning rates, loss of
thrust, critical irregularities of thrust or loss of electrical
power. In a manned mission, the escape system_could be acti-
vated by the pllot in the spacecraft, and manually in the
launching blockhouse and at the NASA Mercury Control Center.

The control system of the Mercury-Redstone is less
complex than the earller ballistic model. This system,
simpler and more reliable than before, uses an autopilot
which minimizes drift durling powered flight. Carbon vanes
located in the Jjet exhaust of the propulsion unit coupled
with air vanes are used as control surfaces to maintain
proper attitude. The major portion of this system was
provided by the Ford Instrument Company.

Instruments are installed in the booster to provice
and telemeter some 65 measurements surveylng all aspects
of booster behavior during flight, such as attitude,
vibration, acceleration, temperature, pressure, and thrus:
level. These measurements are in addition to the many
channels of information which will be telemetered from the
spacecraft itself during its journey. Several tracking
signals are also telemetered by the booster.

Three Mercury-Redstones have been flown. The first
fired on December 19, 1960, launched a heavily-instrumentei
production Mercury spacecraft on a successful suborbital
flight. The test verified the operation of the Mercury
system in the space environment.

A second vehicle, launched on January 21, carried a

chimpanzee on a similar flight. The passenger, named Ham,
was recovered unharmed in a test that proved the Mercury life
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support system in flight. The test did, however, reveal
several trouble areas. Systems vibration, resulting from
the greater length and altered mass distribution of the
Mercury-modified Redstone, fed into the vehicle's automatic
pilot and disturbed its control system. In addition, the
Redstone engine ran with its throttle wide open, increasing
the vehicle's speed from 4,900 to 5,300 mph. Consequently,
liquid oxygen was consumed at a higher rate than usual,
causing the engine to cut off prematurely. The rocket's
abort sensing system reacted properly, activating the
spacecraft's emergency escape device which pulled the craft
away from the vehicle. Firing of the escape rocket added
further to the already greater range and altitude of the
craft's flight.

As a result of this rlight, steps were taken to correct
the problems and a test of the effectiveness of these modi-
fications was conducted on March 2!, when a Mercury-Redstone
carrying a dummy spacecraft was fired from Cape Canaveral.

Project officials 2%t the Marshall Center termed the
test an unqualified success. The rocket, with its space-
craft remaining attached throughout the flight, followed its
prescribed trajectory, reachinz an altitude of about 100
miles and a distance of scme 4CO miles.

During the flight, the power plant functioned normally,
the vehicle was well controllied along the planned trajectory,
and all networks and ground cequipment operated as programmed.

The MR-3 rocket, assembled at MSFC, will be launched
by the Center's Launch Operations Directorate.



MR-3 RECOVERY OPERATIONS

Ships, alreraft, helicopters and ground vehicles will
be deployed in a number of areas to effect quick recovery
of the spacecraft. These areas include Cape Canaveral, to
cover the possibility of an abort while the booster is either
on or just off the pad; the off-shore waters near Cape
Canaveral, for an abort during the early stages of flight;
and the entire flight path from Cape Canaveral to beyond
the predicted impact point for the case of later abort
in addition to a normal landing.

The Task Force assigned to recover the astronaut and
spacecraft, in NASA's MR-3 test, will be under the command
of Rear Admiral F. V. H. HILLES. The force will be made up
of units from the Destroyer Force, Naval Air Force, Fleet
Marine Force, Service Force, Mine Force, Alr Resuce Service,
and the Air Force Missile Test Center. Many of the units
have participated in the successful recovery exercises
previously conducted. Past experience and close coordination
with NASA in the development of procedures and techniques
for safe but expeditious recovery have been developed over
the past two years.

Admiral HILLES, Commander Destroyer Flotilla FOUR and
Commander Project Mercury Recovery Force, will exercise
command of the Recovery Force from the Recovery Control
Room located in the National Aeronautics and Space Adminis-
tration, Mercury Control Center at Cape Canaveral, Florida.
The Task Force is comprised of several Task Groups, each
under an individual commander.

A Task Group dispersed along the track and in the
predicted landing area will be under the command of Rear
Admiral G. P. KOCH, Commander Carrier Division EIGHTEEN,
who will fly his flag in the alreraft carrier USS LAKE
CHAMPLAIN (CVS 39). The units of this group are:

USS LAKE CHAMPLAIN (CVS 39) commanded by CAPT. R.
WEYMOUTH, USN

USS DECATUR (DD 936) commanded by CDR A. W. MC LANE, USN

USS WADLEIGH (DD 689) commanded by LCDR D. W. KILEY, USN

USS ROOKS (DD 804) commanded by CDR W. H. PATTILO, USN

USS THE SULLIVANS (DD 537) commanded by CDR F.H.S. HALL, USN

USS ABBOT (DD 629) commanded by CDR R. J. NORMAN, USN

»USS N.K. PERRY (DDR 883) commanded by CDR O. A. ROBERTS, USN
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Alr Support for this group will be provided by Patrol
Squadron FIVE P2V's commanded by CDR T. H. CASEY, Jr.,
USN and supplemented with Air Rescue Service Alrcraft.
Carrier and shore based helicopters will be provided from
the veteran recovery unit, Marine Air Group TWENTY SIX,
commanded by COL P. T. JOHNSON, USMC.

A group positioned off shore consists of two minecraft
and the USS RECOVERY (ARS 43) under the command of LCDR R.
H. TAYLOR, USN.

Another group located at Cape Canaveral consists of
numerous land vehicles and small craft from the Air Force
Missile Test Center will be under the command of LT COL
Harry E. CANNON, USAF, of the Alr Force Missile Test Center.



PILOT PREPARATION FCOR THE MR-3 MISSION During the four days preceding launch, the UR-3 mission ims repeatedl;

rehearsed, bLoth In the vehicle wnd in « Link-type spacecratt simlator (the
CAPE CANAVERAL, FLA.- Pilot rehearsals for Hercury-Redstooe-3, using Yercwry Procedures Trainer) in the Mercury Control Cemter.

octual flight bardvare under realistic conditioms, have been vigorously Three days before the Flight, the pilots will be placed on 2 low-residue

“SRE—— diet-

conducted for more than a month.
RIS
Before the launch, a-w mission similstions were conducted using

training facilities at Project Mercury Heedquarters, Langley Field, Virginias,
with the Mercury pilot "'flying' his spacecraft within a specially designed

At tvo in the morning on the day of the launch, lights will go on in
the crewvs' quarters on the second loor of Hengar 'S". After a shower end

a sheve, the pilot will have treakfast. He will have o selection of things
ultitude chamber located in Hangar 3" at Cape Caneveral, Florida, and in
» ’ ’ to eat; hovever, u typical breakfast will consists of: 4 ounces of orange &
the Havy Centri at Johnsville, Pa.
vy fuge ' shertert; 4 ounces of frozen strawberries in syrup, 2 sugar cookies and 8
In preparation for chamber runs to space equivalent altitude, the pilots

wvere subjected to preflight physicals, equipped with medical sensors, and
assigbed into their 20-1b. full-pressure spece suits. The pilots snd medical

ounces of skim milk.
Forty minutes after he is wakened, he will given a preflight physical.

About 35 minutes will be spent placing medicel sensors agrinst tattooced
attendarts simulated all requirments as realistically aa conditions would
reference marks on his body. Then he will elimb imto his pressure suit.

rait, conduct ressure and biomedical checks on the suit.
pe ’ 1ing p At T- 145 minutes the sstronout will leave Jengar "S” in a medical van,

About two weeks before the launch date, three days wvere davoted
programed ’ together with a procession of escort vehicles and will begin the 15-minute trip

ited tests vith the medical transfer van, carrying
to conducting similated flight ’ to0 the launching site.

an astronsut and asromedicel sttentants, moving from Hangar “S"” to the launch
’ The sstroneut’'s suit 1s purged with axygen during the transfer period,

and as the pilot relaxes in & reclining couch, contimuous medical data are
read out from the trailer consoles.

site. Wearing his full-pressure suit, a pilot wvent up the gantry and entered
the spacecraft. A realistic countdown and similated Mercury flight, followed
with n controllers at their stationa. »T:- .- —

ground flignt At 4:55 a.m. the pilot's final briefing will be sonducted. The medical van

tions the remained the
During the first two sizmla gentry w against will have helted near the Mercury-Redstone.

vehicle and the side hatch of the spececraft vas left off. The third day,

nneenmutcsmdam&tmtodmnmghiaglmamdminga
" " simulstion included the side hatch, purging the pilot's
ary securing ’ leakage test of the suit. An additional 5 minutes elapses as the pilot and

2z2bin with y and pull? away the try.
aveen -8 Y e hig attendants uscend the gaatry.



T - 100 minutes:

The flight Surgeon in the Mercury Control Center passes the word along .
astronsut serving as cepsule commmicator in the blockhouse snnoumces that
2 _—
mmemumhammmecmmmmunumn-7
the craft through the side hatch and adjusts himself in the contour couch. ) : -_—o

loop.
Commmications and bilomedical leads are connected. Restraint harnesses are -

, z-lum.xmm(mnncouem)unm Remaining
secured about his shoulders, torso, and knees. At T-75 mimrtes, the estronaut §

—r is e losed <~ COWmaDds are initisted by the Test Comductor.
e stepped—trto—irts helmet visorna.nd the suit is inflated to 5 pounds per square :
' z-amw:mnﬁ:-m-inupmumn The test condwetor

to the Flight Director — "Mhe astronaut 1s on the gantry." The pilot enters

inch. Leakage checks are conducted. A buttom ig depressed on the side of

the pllot's helmet and the pressure is exhsusted. The suit vill not be inflated
during the flight unless the cabin Pressure should fail. The suit, therefore,
Serves 2s a veckup ‘pressure chambex' providing the proper g8seous environment

to sustain life in the event of the failure of the primary systen (cabin), “LOX tenx ru-mnd"
Installation of the spacecraft's side hatch commences. The cperation “Yehicle Power® ‘ \ | .
takes 20 minutes. A flow of cald cxygen is forced into the cabin, Leakage "3oom drop” e ‘ . RS
checks are conducted to insure that the Pilot's chamber is properly sealed. _ .Iﬂ-lm' » N v 6“:_‘(”: )
T - 55 minutes: Spacecrart technicians leave the gantry and the gantry ‘ "1.- stage” B ' 7 . telT )
1s moved svay from the lmumch yenicle. L mattaree ) i}

ol T L 70
informed that the Redstone is ready.

T - 15 minutes: Mr. Valter Williams, Mercury Operaticns Director, is ,
T - & minutes: AN Spacecrart systems are in GO canditicm. Mercury Control
22 % mhutes:

Center is GO an telemetry and voice cammunications. Atlantic Missile Range is

GOanspececnftCands(rad-.r)boacm. mupmecmwnm is oON.



mmmmmommcnmmmmm-5mm

CAPR CANAVERAL, FLA. - One of the prime objectives in Project Mercury
is to determine man's capabilities in the environment of space. During the
MR-3 flight, therefore, the astronaut will bave several definite tasks to
perform. In addition, the astronaut will inform the ground of the action
he is taking, the events as they unfold, and what he 1s seeing during his
cantrol of the spacecraft,

At the moment the Redstons lifts from the pad at Cape Canaveral, the
Pilot will check to datermine if the flight timer on his instrument panel
bas begun to cperate. If it has not, he actuates the clock start bdutton
and announces "clock opersting.” Tl T .. - 4t ‘

[ 2 P

v g T e
Thirty seconds after lift-off, and for each subsequent 30 seconds of

Dbl U ey —

¢lapsed time during povered flighs, th-pilatm:.nportmm!‘m' .
supply, the amount of "g" losding be is experiencing, the pitch angle of
his craft (in degrees), his cabin pressure (in pounds per square inch) and
um-mmuutuanoq. If anything ucusual happens he will
report the event imsediately to the ground.

mm-mnmmm.rnn-ott. be vill announed, “standing
by for cutoff." A fev seconds later the Redstons engines will eut off and
thmﬁ'lcwtwunmum. The pilot will monitor these
events and report them as they oecur.

About two and coe-Dalf inites sway from the ground, the pilot will

turn the retrojettisan switch off to safesguard against inadvertent Jettisan-
ing of the retrorocket packags beneath the heat shield. The craft will then
separate when the cluster of three small posigrade rocksts (contained within

mmmmm)mmmmwgmmmm

Redstona. The automatic pilot then 1s to remove any capsule oscillations
which might be gsnsrated by seperation. The pilot's periscope, which will
reveal the curvature of the earth at pesk altituds, will be extended several
inches into space. The pilot announces, 'capsuls separats...posigrades
fired...suxiliary damping OK...periscops out." Seversl key uembers of the
Hercury Control Centsr team will be able to talk with the pilot 1if nscessary.
However, 1f all goes well, all commmications will come from a fellow
astronaut at the capsuls commnicator consals in the Marcury Control Center.

About 15 ssconds after engine cutoff, the pilot anncunces, "Turn
around started.” The craft's automatic pilot turns the eraft around l&)°,
Placing the blunt end forward. ' Lo

Just before !#‘3 mimites, the pilot announces, "In orbit attituds."
The craft is now traveling adout ¥,500 m.p.h. and 1s nearing peak altituds.
The blunt end is pitched slightly upward (14°%),

Vhen the spacecraft 1s 3 minutes from the launch pad, the pilot begins
to twist and turn the cantrol stick in his right band, ammouncing, "Eand
cantrollsr movements...pitch down...yav left...pitch up...roll left... yaw
right...roll right.” This will de done during pericds when the comtrol
stick will not de connected to the erafi's emtml_mz-. The purpose
of this is to provide a motmpm'-m;’mm
bs 18 in & wightless envircoment. Nis hand motions will be instantane-
ously telemetered to the ground for analysis after the flight.

Just after 3 minutes the astronaut amounces “Manual control bandle

V-

on,” then takes control of the attitude of the spacecraft on cne axis at a
tize in the mamml proportional cantrol mode. For exawpls, he will be
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able to perform basic mansuvers by manually taking coatrol of the craft

on oue axis whils the remaining two axes are controlled by the automatic
pilot. He will announce, "manual piteh am...pitching to retro...returning
to orbit.”

He will then anncunce, "manual yav on...yawing left twenty

(degrees)...returning right to zero.” He will then pull a third "T" bhandle
an his instrument pansl and amounce, "manual roll om...rolling left to
tventy (dsgrees)...returning right to rero.” Tha spaceeraft moticns
throughout this sequance of simple control actions will be closely mcuitored.

Time: Almost 4 minutes: The pilot for the first time in the flight
begins to use his earth periscope as a navigational aid, controlling the
capsule’s atiituds by using the periscope presentation for attituds
reference. At this time he will describe his view of the earth and inform
the ground vhat predatermined checkpoints he cau see from this altitude of
spproximately 100 milss. Ha is expected to say something like tiis, "Hold-
ing orbit with scope...Westher map essentially correct, no alto cumulus in
nortbesst quadreat of Caroline Coast...Florida to Oulf fad—Ca visibls,
Lake Okeechobee visible... Gulf of Mexico visible...Island Svisibls...
Island 3 visidle..."” and s0 on.

Just over four minutes from lift-off, he will announcs, "Going high
mg...yaving laft twenty (degrees)...retuming right to zerc...ARK."
This will tell ground observers that the pilot has gome to high magaificatiocn
The earth, which at this point appears the l:.:'o’/of

& grepefruit, rusbes up at him, Mumcmﬂ.mumvtrumoto
—_—
about 80 miles of the Earth's surface. Bs can see earth landmarks more

on his earth periscope.

clearly now. The pilot yavs his craft, then returns to his normel (zero

degrees) position using his periscops for reference. Thi:s maneuver dstermines

the accuracy to which be can datermine yav attituds with the periseope.

—e————

About 4 1/2 minutes from the launch pad, the pilot manually pitches
the blunt end up to 3h°, anncuneing ‘Start retrosequence...” (then, seconds
later,) "in retroattitude...on magual.’

At a little past five mimites the flight 18 cne-third over. Ground
monitors listen as the pilot anncunces, "fire m.," (then secomds later,)
"fire two,"” and "fire thres."

Thres powerful solid-propellent rockets on the blunt face of the craft
Tippla-fire. PEach burns about 10 seccuds. They will be fired in over-
lapping five~seconds intervals. During later orbital flights arcund the
earth, these rocikets vill be used to brake the speed of the cruft, allowing
thwnotmutywbmitmmothlmn. On the Redstone

lubo:‘bltd. _training flights, they will be fired ouly for qualificstion. Phreens

oy, 2t

mmmnucmtmwmmﬁnnulimtombym-nm
Phrportional control mode, reporting each retrofiring sod announcing the
Precise moment at which the "fire retro” light cames on on his instrument
pansl.

Seconds later the pilot arms the “retrojettison” switch so that the .
exhausted retrorocket peckags will be Jettisoned through the sutomatic
ssquence.

cmn.tgé'n 6 wimites: The pilot anncunces, "Going fly by wire."
Simltanecusly de switehes his control mode to link his hand ecmtroller to
nlm-otchctmnlwmchutumoponu the hydrogen-peroxide
thrust output from nosgles around the neck and base of the araft,

About 0 seconds later, he amncunces that his retropackage has deen
Jettiscned. “Going HP,” he then says, &8 be turns on the high frequency
tranmaitter to eheok its operation.

|

P



Six and cne-balf minutes. “'To reentry attituds,”’ he reports, as the
craft starts pitching blunt end down to reentry attitude in response to the
pilot's control movements.
be says, as he switches from manual control back to sutamatic pilot.

A fav seconds later hs reports the autacmatic retraction of his
periscope.

"Going UHF and starting hand controller movemants,” the pilot says.
Can he now perfora msnual control tasks as well after b minutes of weight-
lessness as vhen he entered zero gt Here is a chance to compars his
perforsance. "Pitch down...yaw left,” he says as his right band moves
the sidesrm comtroller, "pitch up, roll left...yaw right, roll right..."

Seven mninutes from launch. Time for the touch test. The astromaut
touches, with his right hand, presslected instruments. His eyes are
closed. "Cabin air,” bs says..."telsmetry key...scope...AC volts...
oxygen warning light..." his fingers move dsftly across the mzs of
instruments...in all thewe are soms 127 svitches, dials, buttons and fuzes.
The touch test is & check of his payclhamcber ability, and the complate
sequsnce is recozdsd dy the control pansl camsre.

"Bsturning to mamml comtrol,” amnounces the pilot, At this time
he returns to manual in the roll axis to control the spin of the craft on
its vertical axis during reentry. (Bome roll is planned, to reduce land-
ing dispersiom.)

Seven mimutes, plust "Point 05g," says the pilot. The Mervury space-

eraft touches the dslicate fringe of the earth's atmosphere.

"fn reentry attitude...ASC8 (auto pilot) holding,

"Roll rate IN,"

hs contimnes. The force of gravity presses him deeper and deeper into
his comtour coueh.

"Three Z...08...980.."

"BLB-VBeHecoZoosse’

There i3 a protracted period of silence.

"HING BeeaB80ee3Bons"

Eis voice is clear and is no longer strained.

"Rate of descent and aitimster on scals...

S8ixty thousand,..fifty...forty..."”

He is 9 1/2 minutes from lsunch now,

"Drogue (the small 6-foot parechute) deployed,” he announces, than

{four seconds later); "snorkel (smbient air valve) open...CHSRgsReyefloem—

_raW...twenty thousand (feet)."
Ten minutes plus from lift-off. From & small mirror at one of the

craft's two viswport windows be should see the largs (63 foot) red and

4mummom1mmm'-wrm. Seconds later ths

astronaut feels a pronounced tug.
"Main chute cut,” he says... "resfed...coming open...rate of decent-
30 feet {about 20m.p.h.)...periscope out...peroxide {comtrol system fuel)

a————

dumped. . .1anding bag (instrument penel indication) green. READY FOR LANDING«

Ships and sircraft lave the colorful parselute in vigy and vector to
the landing ares.
A Project Nercury astrocoaut bas returned from spece.



MR-3--INSIDE THE PILOT'S CABIN

CAPE CABAVERAL, Flu.- The pilot's cobin or the MR-3 spacecraft contains
nmany items of equipment.

Instrument Penel.- Ingtruments are located on a main instrument panel,
& left cousols, and a right console. The main panel is directly in front
of the pilot. Navigational instruments are located in the left and center
sections of the pansl and the periscope is located in tha center. The

right section of the main panel is composed of envirommental systam

indicators and controla, electrical svitches, and indicators and cammmnication

system controls.

warsive
panel, indicators and controls for the spacecraft's sutomatic pilot

The left console includes sequencing telelights and

(AsCS), envirommental control and landing systems. ALL told there are wvell
over 100 lights, fuses, awitches and miscellaneous controls and displays.
Periscope.- Approximately two feet in front of the pilot will be
located the earth periscope which will provides a 360° view of the horizon.
The pilot may macually adjust for "low’ or "high" magnification. Om "low"
he will have a view of the earth of about 1900 miles in dfameter - on ‘high"
the fileld of view vill be reduced to about 80 miles. Altituds can be
The Marcury-sarth periscope will, in
addition, serve as a navigational aid.

measured vithin 310 pautical miles.

Pilot Support Couch.- The astronsut's couch is constructed of a
crushable honeycomb material bonded to a Fibergles shell and lined with a
rubber padding. Each astronaut has a couch contoured to his specific shspe.
The couch 1s designed to support the pilot's body loads during sll pheses
of the flight and to protect him from the acceleration forces of launch and

reentry.

Reatraint Jrstem.~ The pilot restraint system, which congists or
saoulder and chest strops, leg straps, a crotch strap, lap belt and toe
guards, 1s designed to restrain the astronaut in the courh Guring maximum
deceleration.

Environmental Control System.- Tha enviromental control system
provides the MR-3 gpacecraft cabin and ths astronsut with a 100-percent
oXygen enviromment to furnish breathing, ventilation, and pressurization
388 required during the flight. The system i3 completely autamatic, but in
the event the autamatic control malfunctions, mamial controls can be used.

The system consists of two individual control circuits, namely the
cabin circuit cnd the suit circuit, which will normally operate for about
28 hours. Both systems are operated simultaneously. The suit circuit ig

slmply isolated from the cabin circuit by the astronaut closing the face-
Plate on his helmet. Unless there is a failure in the cabin circuit
causing loss of pressure, the pilot'a pressure suit will not be inflated.
Asromedical Information.- A ‘Camnen Ping comnector-en the pight-. —
—
1cg—mm*wmmw bring out medical information
trem—eody BeNsOrs ror telemetering to the ground.
/,/ Throughout the flight the physical Vell-being of the pilot will seskes
' be monttored. ~Telametazad widi-e Yhe pilot's respiration rate and depth,
electrocardiﬁg“" and body temperature .t e/ e AR oI
L] et tine - “on Tl T 1n sonen with s
&round through the use of high-frequency and ultra~high- frequency radios,
radar recovery beacons, and 1f the situation dictates, a command receiver
and/on a telegraph-type code key.
Main Battery 3ysten.~ Three 3, 000-vatt-hour battaries and one
1,500=watt~hour battery are connected in parallel to provide power for the



complete mission and about o JL=-hour pgnt.]_g_nd_j_ng period. A gmdhy naciup is contained in two flat bottles, eaca fitted with an extendsole tube. A

power ayatem of 1,300-wvatt-hour capacity 1s also provided. To further contained,for liquid waste i3 located nzar the entrance natech. =
insure reliable operation of the pyrotechnic aystem, cach device nas & Jurvivil Zquipment.- A survival kit on the left side of the pllot's
caapletely isolated power feed systenm. couch will contain o anee-man liferaft, deselting xit, snark repellant, dye _
Cumerss.- A l&mm camera is installed to the left of tha astronaut's markers, first aid kit, distress signals, a single ﬁzirror, portable radio.
bead to photogruph the instrument panel display from launch through recovery. swrvival raticn, aatches, a vhistle, and 10 feet of nylon cord.
A pillot observer camers is mounted in the mein instrument panel and will . f‘or obvicus. reasons, it 18 not possible in this peper tc include a
also be operated {rom launch through recovery. detailed breakdown of 1l onboard systems and displays. Information
JSegmesta Clock.- There will be an Lwsswsm clock in the MR-3 spacecraft . contained in this paper is for the sole purpose of equipping newsmen with
vith three major geparate operational components, (1) o standard aircrafte | & general understanding of the types and functions of major Mercury
type clapsed tm_:.:élocx, (2) a 'seconds from launch' digital indicator with spacecraft equipment. More detalled inrormation on Mercury flight systems
a manual reset, and (3) a time-delsy relay vhich is to initiate the retro- may be obtained by writing: The Raticnal Aeronautics and Space Administration,
grade fire sequence. Tas-timendebay-muyt-tr ST NS TETE dnunei-and-ewrwrt - Project Mercury Public Affairs Office, Ppace Tusk Grouf’)Lmaley Pield, <
Se-resov-duning fiight. When the preset time has passed, the relay closes Virginia.
and actuates the retrograde fire signal, at the same time sending a / _ {j~’—‘_i'—— i
telematered signal to the ground. }22/'(-7‘ vt T ‘ o
Altimeter.- The Mercury barometer altimeter is a single-revolution . o b
indicator with a range from ses level to 100,000 feet. The dial face will P

have reference marks at the drogus and main parachute deployment altitudes.

At the top right corner of the main panel ﬁe-louud envirommental <
displays, providing the pilot with readings of cabin pressure, tsmperature,
humidity, and oxygen quantity remaining.

Food, Water, and Wiuste Storage.~- As with all manned capsulas, MR-3

will be supplied vith about 3,000 calories of non-residus food and about

o pounds of water. The water supply, which is sufficient at least 28 hours,



MERCURY REDSTOYE VEHICLE

he Mercury-Redstons vehicle, a proven modification of cne of the
aost reliable Lantis rockets developed in the United States, vill serve
ummmmmmmtummmumw
aenned space flight prograa.

Perscunel of XASA's George C. Marshall Space Flight Canter at
Huntsville, Ala., vho originally developed the Redstone, first altered
the rocket for use in scisntific space explorstion snd more recently for

the lercury project. A Mercury-Redstone will soon launch an astronmut

=

m-mummwmmmmmmmcmw,

Flz., in s prealude to future U.8. mecned orbital fiights.

In an esrlier zodified version, the Redstcne wes used as the first
stage of the Mupiter C vehicls, which orbited the fres worlds first
satallite -~ Explorer I. Ths greatest schisvement of Explorer I was
the discovery of the imner Van Allen radiasion delt encireling the earth.
A special long-yangs version of the rockst had previcusly boosted the
first nose cane to successfully resnter the atacsphere fIom space.

hm&mmmuumummma
the Mercury program, the Msrcury-HBedstcne is & further depsrture frum its
original design. umwmmumm'm'
Dedstone inte & modern, man-carxying power plant. mmm
he oaming experimsnt waslutlt by the Chryaler Corporstion.

In its redesign, the rockets 70-inch-dismetar tsnk section vas
langthened about & fest, adding mcre than 20 seconds of burning time.
This incressed the vehicles length to 33 feet -- including spececraft
mmm--mzuwwzww,mm. T
standesi-Redstone. 1850 Zant- in-etght. Major changss in the engine,
which increased its reliability, were also necessitated. For example,
povisions vere built into the engins to allow for the extra burning
time, and major improvemsnts vere mads in the percxide systes which
drives the fusl snd liguid oxygem pumps and peovides thrust contral.
Other modificetions improved the engines stahility, sod added an snti-

L

fire hasaxd systeu. The Mercury-Redstons engine, developed snd built by the

&
Wmmumm-;Amm geosrates a thrust of
78,000 pounds. In addition, a nev instrummnt compartmsnt, a complstely

aitomtic emsrgancy sensing system, and a spececraft adapter wers added.

e instrussot cospertment, produced by the Marshall Space Flight
Center, houses ths sensitive contxol aystem. It 1s located betwesen the
fusl tanks and the spacecraft. Unlike the ordinary Redstone, this
compartuent 4oes Dot separate from the booster after burnout, rether it
wummmummmt. Tha sensiag or

mmmwwm,ﬁﬂuw
signal waraing of possibls tyoudle. mupncmmm
of laumch vehicle thrust, (2) separstion of the spacecraft from the
boostar and (3) activates the spacecraft's escape rocket which propels
the craft to a safe distance within a fraction of a second.

amma——
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mmmmmmumnnmwnuhcwmu
m«mmummmmuumumm,
sxcessive turning rates, loss of thruss, critical irregularities of
thrust or loss of slectrical pover. In a msoned uissicn, the escape
qmcmumunmwmwatmwmm,um
mmwmuasmmmwmmw.

'nammlmmotmhmuv.mamum-mm
the earlisr ballistic model. IMis aystem, simpler and more reiisble
mm,mmmmtmmummm
flight. Carvea vanes located in the jet exhsust of the propulsion
unit couplad vith air venes are used as control surfaces to asintain
Roper attitude. The major portion of this system was provided by
‘The Ford Instrument Cospany.

Mmmmmummummm
mammmmuumwm

flight, such as sttitude, vibration, accelarsticn, tempersture, pressure,
and thrust level. mnwmummammm

ummmuwmmmxw

during its Journay. mmmmmm—mw
the booster.

Thres Marcury-fndstones have been flown. Ihe first fired on December

-4 -

19, 130, launched a besvily-instrumented productica Mercury spececraft cu
a successful suborbital flight. This test verifisd the cpesration of the Mercury
systam in the space envircnaent.

A second vehicle, launched cu January 31, carried a chimpanzes on a
similar flight. The passengsr, named Ham, wvas recovered unha:med in & test that
proved the Mercury life support system in f1ight. DJest results of this flight
indicated, however, that the Redstons engine ran vith its throttle "wide open,”
incressing the vehiclss speed from 4,900 to 5,300 mph. Consequently, liquid
oXygen was cousumed at a higher rats than usual, causing the engine to cut orf
prematurely. The rockets abort sensing systes reacted properly, activating
the spacecraft's emsrgency escspe device which pulled the craft avey froa the
vehicle. Firing of the escape rocket added further to the alresdy greater
Tangs and altitude of the creft's flight.

As & result of this flight, steps were taken t0 correct the systems
vibration problems caused by the greater langth and altsred mess distribution
of the rocket. i test Of the effectiveness of thess modifications vas conducted c
March 2, vhen a Mercury-Redstone carrying s dummy spececraft vas fired from
Cape Canaveral.

Project officials at the Marshall Centar termed the test sn unqualifisd
success. The rocket, with its spacecraft remaining stteched throughout the
flight, followed its prescrided trejectory, reaching sa altitude of about 100
xiles and a dQistance of scms 300 miles.

During the flight, the power plant finctioned normally, the vehicle vas

well controlled along the planned trajectory, and all aetworks snd ground

aquipment cperated as prograsmed. The rocket, ansembled at YEFC, will de
»
lmmnched by the centar's launch operaticus directorate.

AL
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The Task Force assigned to recover the astronaut and spacecraft,
in NASA's MR-3 test, will be under the commard of Rear Admiral F. V.-H.
HILLES, The force will be made up of units from the Destroyer Force,
Naval Air Force, Fleet Marine Force, Service Force, Mine Force, Air
Rescue Service, and the Air Force Missile Test Center. Many of the
units have participated in the successful recovery exercises previously
onducted, Past experience and close coordination with NASA in the
develorment of procedures and technicues for safe but expeditious
recovery have been developed over the past two years.

Admiral HILLES, Commander Destroyer Flotilla FOUR and Commander
Project Mercury Recovery Force, will exercise command of the Recovery
Force from the Recovery Control Room located in the National Aeronautics
and Space Administration, Mercury Control Center at Cape Canaveral,
Florida, The Task Force is comprised of several Task Groups, each
under an individual commander.,

A Task Group dispersed along the track and in the predicted landing
area will be under the command of Rear Admiral G. P. KOCH, Commander
Carrier Division EIGHTEEN, who will fly his flag in theﬁSS LAKE )
CHAMPLAIN (CVS 39), The units of this group are: P

USS LAKE CHAMPLAIN (CVS 39) commanded by CAPT R. WEYMOUTH, USN
USS DECATUR (DD 936) commended by CDR A. W. MC LANE, USN

USS WADLEIGH (DD 689) commanded by LCDR D. W. KILEY, USN

USS ROOKS (DD 804) commanded by CDR W. H. PATTIILO, USN

USS THE SULLIVANS (DD 537) commanded by CDR F.H.S. HALL, USN
USS ABEOT (DD 629) commanded by CDR R. J. NORMAN, USN

USS N.K. PERRY (DDR 883) commanded by CDR O. A. ROBFRTS, USN

Air Support for this group will be provided by Patrol Scuadron FIVE
P2V's commanded by CDR T. H. CASEY, Jr., USN and supplemented with
Mr Rescue Service Aircraft. Carrier and shore based helicopters
will be provided from the veteran recovery unit, Marine Air Group
TWENTY SIX, commanded by COL P. T. JOHNSON, USMC,

A group positioned off shore consists of two minecraft and the
USS RECOVERY (4RS 43) under the command of LODR R. H. TAYLOR, USN,

Another group located at Cape Canaveral consists of numerous land
vehicles and small craft from the Air Force Missile Test Center will
be urder the command of LT COL Harry E. CANNON, USAF, of the Air
Force Missile Test Center,

MERGURY -REDSTONE - 3,

Th-*ﬁ::/\/mlfml-)a K‘vau-;?gﬁuwmm is to take place approximately

2-rlay
one hour aftsr daybreak at Cape Canaveral, Florida, after a iOwhour counte
dam;ﬂ,d&mwtimmmgimmnnboim. The flight may
be postponed from day to day for 5 days.

The cne~ton-plus spacecraft, boosted by a modified Redstons launch
vehicle, will follow a ballistic arc vith a rangs of 290 statute miles and
a maximm altitude of 115 statute miles. The flight time - lifte-off to
splash ~ will be adout 15 minutes.

Primary mission test odbjectives include:

1l - Familiarizing a man vith a brief dut complate space flight experience
including lift-off, powered flight, weightless flight, entry and landing
phases of space flight. f’(-[” v

2 - Evaluating man's ability to perform ss s fumetiemai weit during
space flight by (a) demonstrating manual comtrol of the spacecraft attitude
before, during and after retrofire and (b) using voice commmications during
flight.

3.« Studying man's physiological resctiom during space flight.

b - Recovering the spacecraft and astronsut.

Genarsl objectives include the contimued qualification of the Mercury
spacecrnft and its systems for manned flight, and to provide training for
ground support and recovery forces for future manned flights. During the
flight the pilot will be subjected to approximately "6g" through the powered
porticn of the flight, spproximately 5 minutes of weightlessness after
separation from the launch wvehicle and approximately 1llg during reentry into

the earth's atmosphere.

GHT. PROFILE . -
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,] M“ cutoff, the escape tower clamp ring is separsted and both the escape rocket
1
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The spacecraft which stands about 9 feet high and 6 feet across its

J
blint tase will be launched vertically on & path slightly socuth of east.

‘)
/ML‘jTh.Bnmmcengiuvillbestmsbouttwudahllrmulaﬁor

“'f 117t-off when the wvehicla has achieved a speed of sbout 4500 miles per bhour

e

oY)
M"’U in a climbing sttitude about 4O degrees above the horizontal. At engine

and tower Jetilson rocket are fired to remove the tower.

Ten seconds after engine cutoff, a mound-thﬂ‘t solid propellant!

r?i7y .

!
clamp ring securing booster and spacecraft vill be separated. 'nn‘c\’rockatu -—

at the base of the spacecraft will be fired to separats the spacecraft from
‘,_, the launch vehicle. The pilot's periscope is then extended. At the same

time, the autopilot swvings the spacecraft around so the blunt end is forward

and tilted slightly upward, 14.5 degrees above the horizontal, the same
position the craft is to maintain in ordbital flights.

the craft reaches pesk altitude, ths astronaut will manually control the

attitude of the craft moving it into retrorocket firing position - 34 degrees

above horizontal - and will Lold this attitude manually while the retrorockets

are fired. It must be noted that the retrorockets are not needed for
Their
reentry in this ballistic flight dut will de fired to utt‘qnntim in

space. The astranaut will be abls to mneuver the craft for a short period

of time defore be estadblishes the reentry attituds and retracts the periscope.

After the periscope is retracted, comtrol of the craft's flight sttituds
returns to the automatic mode.

Vhen tha "g" forces of reentry build up to at least ".05g", the spece-

craft starts revolving in a slovw topeliks moticn at two revoluticns per mimuts.

Thirty seconds before

-3

At 48,000 feet, a pressure semsitive switch deploys a drogue parachute
and autcmatically scatters radar reflective 'chaff,”
‘ At 10,000 feet, the anteana fairing at tbe neck of the spacecraft is
. released, automatically deploying the main landing perachute. Caoncurrent
vith main chute deployment, an undsrwater charge is ejected to aid recovery
forces, the UHF recovery beacon is turned on, remaining hydrogen peroxids,
used to control the positian and roll f the epacecraft is Jettisoned. ~
The periscops is extended 80 the pilot may check visually on his parschate,
should the main chute fail to work, tbe pilot can Jjettison the main chute
and deploy a reserve landing paracimrte. During the descent, valves cpen
| to allow cutside air into the cabin.
| Upon landing, an impact svitch jettisons the parsciuts, releases
l n.auntua ses-marking dye, turns off instrumentation recorders and trans- 3
! mitters. The pilot, however, will still have a voics redio link to Mercury
| recovery forces.

The spacecrsaft will be picked up by the Mercury Recovery Forces. Thase

forces include an aircraft carrier and two dsstroyers in tbe prime landing

,i,m,/{ area. Search aireraft will also be deployed in the prime landing area.

| Other ships and forces will be deployed along the intended path of flight
to provide for recovery in case of undershoot or overshoot.

If the flight and recovery are pormal, a helicopter will lift the eruft
out of the water and place it on the carrier's flight deck. The pilot may
elsct to remmin in the spacecraft until it is coboard the carrier. Ee can
also elixd out the spacecTaft side batch, inflats a liferaft and be picked

up by helicopter.



PROJECT MERCURY - A FROGRESS REFORT

CAPE CANAVERAL, ELORIDA

Project Merenyy is currently the only approved United States manned
space flight program. Since the inception of the Mercury program, both
the Bationsal Asronsutics and Space Adwministrstion and the Department of
Defense have mapped out more comprehensive manned space flight plans. a
Project Mercury is expectsd to provide meny answvers for future manned space
Prograas -- ansvers which must be obtained concerning manned space flight
envircoment, and man's ability to perfora & useful function in spece,
as soon as possidble. Comsequently, Project Mercury is being prosecuted
by MASA, sssisted by various elements of DOD, with the utmost urgency.

<~

mm?lmww,thlmpmimnpuoﬂty.
Progress to Dste

Project Marcury is nov tvo and a balf years old. Since its
inception, an extensive vind tunnel and flight test progrsm has been
carried out, involving mmndreds of wind tunnel snd airplsne drop tests
and 10 successful mejor rockest lsunchings out of 14 attempts. (See
Tsble I). The Mercury production spacecraft has been designed, engineered

and tested. Tvelwve spacecraft have been delivered to date snd it is
expected that st least twenty of the twenty-six currently under qomtrect
will bave deen delivered by the end of the year. A major netvork of

commnications snd tracking stations is nearing cospletion (Refalijy—— ‘5,«'7
u‘%.’

and training exerciges of both the systems and the astronsuts are

progressing.

Goals

Project Mercury ia entering one of the most critical phases of this
flight test program lesding to menned orbital flights late in 1961 if =ll
goes well.

Before other menned space programs can go forvard, much must be learned
about man's capsbilities in space and sbout the general technology of
manned spece flight.

Mercury's IX priority alone does not &ssure that a project will
move forwvard vith great speed. The implementsation of a project such
as Mercury demends energy, entusiasm and determinstion on a continuing
besis. Work om Project Mercury, both at the prime coutractor, McDonnell
Alrersft Corp. plant at St. louis, Missouri, and the Mercury facilities
st Caps Canaversl, is proceeding on a three-shift, seven-day-s-week
basis. Many HASA employees are working 60 or more hours each week. All
members of the Mercury tesm are meking every effort to meet the goals
established for them.

It must be recognized, however, that Préject Mercury is & research
and development prograa, and therefore does not lend itself to the firm
type of scheduling that typifisaca production program. Instead, it is
oaly possibhle to establish target dates with ths full recognition that
such target dates must be changed as nav knovledge is gained or tbhe
complexity of the problems confromting the development becomes more
clearly defined and schedules reoriented to overcome them. After all,
Uthennnmmblm’tommm,thcr-vouldbonouodt‘ort
Mlﬂ‘mt‘m~
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In Project Mercury, target dates have been established for every
facet of the operation. These include target dates for delivery of
components, subassemblies, systews and complete spacecraft. Also
included are target dates for pre-flight preparation sequences and
launch periods for all flight testa. As i3 alvays the case in & complex
research and development progrsm, some of these target dates have been
met ahead of schedule, others on schedule, and some bebind schedule.
mbmmmmmu-tmumtmmmmmmc
mwmummmnm‘mtummtcnucdpom
in any development program. All of the major missile and aircraft programs
have experienced them. This is a natural result of the bringing together
Mmmmmmmottummmmmnmm
the mekeup of the Project. mmrorm«wui:umaeun
prograa, udunctdnnmnatpudimdmfnuun,butmmcou.

Perbape the most important target date in the overall Mercury
schedule is that for schievemsnt of marmed orbital flight. At presemt,
this date is late in 1961. If no setbacks are encountered during the
fAlight qualification progrsm, it is possible that this target date will
be met. Hovever, the criticsl period in tha flight test progrsa is Jjust
wmmldmmmmunnduamjmumtgo&lto
be strived for and not s hard statement of fuct.

of Defense

mwormrmm.uwbmwuw
to Project Msrcury. The Air Force Space Systems Division of the Air

of ¥ro Ms

Force Systems Command supplies Atlas vehicles and launch services.

<
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Tha Air Force also provides air rescus service aircraft for capsule search
and recovery cperaticms, mp-meking services of the Asronmautical Chart
Information Centar, the loan of aireraft for network station checkout,
and astronaut normal flight and zero & training, Atlantic Missile Range
launch facilities, control center facilities, medical support at Cape
Canaveral and remote stations, and the use of existing network facilities
and mopower at several Meroury network stations. The Asrospace Medical
Center of the Air Force has also given assistance in astramaut treining and
as mpplied animl test packages for use during the Mercury flight test
prograa.

mwmmzm-mmm, mde White Sands
Missils Bange ground facilitiss available for network use, and will provida
& substantial share otnw-d.tenwtoi’ro:cctl.nury. The Army
bas supplisd communications equipment and amphibicus vehicles for use in
The Redstone launch vehicle
mmmmumnnumrormmmm
of manned tallistic flighta,

Possidle launch site recovery operations.

mmmmumnaummnmbmtymm
Nercury spacecraft recovery operaticus. The Xavy Recovery Commnder will
bave elemmnts of the Atlantic Flset and Alr Rescus Service at his command
for sffecting rapid recovery of the fpassaraft. Carriers, destroyers,
landing ships-docks, miscellanecus service vessels, Marine helicopters,
pmuumm-mmummnnmummmmm
and recovery operations.
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Sedstons, and tbe orbital program utilizing Atlas. The suborbital and

The Havy is also providing assistance in the comstruction of the
orbital phases of Mercury each have different complax problems to solve

Canton Island network staticn, bas loansd command transmitter equipment
and each contribute squally to schieving the ultimate goal of manned
orbital flight.

Project Marcury is progressing satisfactorily. Some delays have

to RASA, and has mads available to NASA a noumber of tracking radars,
The Naval Air Material Centsr, Naval Air Development Center, Naval

Parschute Facility and Naval Medical units all have given substantial

occurred, but they are not cut of line vhen considering the complexity of
support to NASA. In addition, the Pacific Missils Range, under Navy

the development and past history of other large research and development

management, is aiding in the cpermation of the Canton Island, Hawail and
Programs.

socuthern Califormia tracking stations.
Project Marcury vill make & valuabls picneering comtributiom to
Suppart by units of the Departmsat of Defense has, in general, been
follav-o:mnnodspacc flight programs, such as the NASA Apollo and the
formalized through a ceries of agreements betwean NASA and the particular 4.
DD Dyna-Soar projects.

nilitary service concerned. As a ruls, these agreemsnts call for reim-
DOD-EABA coordination in the prosecution of Project Mercury is

bursemsnt by HASA for any support or services rendsred over and adbove
outstanding in every respect. 3Both organizaticns are dedicated to ths
normml military operatiocas.
succass of this country's only current manned space-flight program.
/’ EA:W of syccessfully completing Project. Mercury could. hit abaus
$§00 u,m:mmmauormtmmwmtw

:;oa.la,aa presentlj 'chednled..,

Oversll coordination of Department of Defense support for Project

Mercury opsrations is arranged between Major Generwl Leighton I. Davis, ., g

UBAF, Departasnt of Defanse representative for Project Mercury Operxtiocns,

and Mr. Walter C. Williams, Associate Director of Project Mercury.
Some critics of Project Mercury beliave that the project 1is being

avertaksn by advencing technclogy, however, it appears that the "state-of-

the-art” provides no categorical indication that such is the cass. The

Jrograms ever undartaken in this country with respsct to manned flight. [ - o
mm)mu)mm-vmmmuwumx-umu —
A mjor prodlem is the necessity t0 attempt to "man rate” ths Redstone

the U. S. progressss in our approach to mammed space flight. DOD and NASA

Conelusions
Project Msrcury is cne of the most complex research and development

and Atlas rockst vehicles which were not designed for manned reliability.
participation in mmercus missile and space prograxs indicates no techno-

The relisbility of these two vehicles is one of the most important keys to
logical advancemants that would negate the valus of Project Marcury. Although

the success of Mercury.
Project Marcury is actually two research and development programs

Joined together By the capsula--the ballistic flight progrea utilizing

decisions for the configuration of the capsule and the boosters were mads
several years ago, technology Las not advanced to the extent of overtaking
the basic Mercury concept which 1s to achisve en early cspebility for

orbiting man in spacs.



TABLE 1

PROJECT MERCURY MAJOR ROCKET TESTS

Objectivaes
Booster Vehicle Achieved Not Achieved Purpose of Test
'IFI
Atlas-Big Jos X Validation of ablatiom
(9~9-59) heat shisld and capsule
dynamic stability dur- A St £
o o . udy of Contingency Planning
Littls Joe I X Test launch vehicls
_(10-4-59) for
Little Jos IT X» Test capsuls sscape
{(11-%-59) “'Pu'b".- 11y achieved The Project Mercury Mission
Little Jos III X High Altitude abort and
(12-4-59) capsule stability vith
anizal
Littls Joe IV X Repeat of Littls Joe II,
{1-21-60) this time with animal
Escape Rocket X Test escape system for
(5-960) _pad sbort
Mercury-Atlas I X Maximm reentry heat test
(7-29-60)
Little Jos V x Capsuls abart sest under
{11-8-60) severs conditions
Mercury-Redstone I X Capsule qualification
(11-21-%0) . inder normal ballistic
flignht conditions
Mercury-Redstone [ X Capsuls qualification
Trepeat undsr normal ballistic
(12-19-60) fiight conditions
Mercqury-Redstone IT X Test capsuls systems NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
(1-31-61) with animal
Mercury-Atlas II X Maximm reentry, air SPACE TASK GROUP
2-21-61) loads and huti._z!' ey Fi
Little Joe VI x Capsule abort test gley Fleld, Va.
(3-18-61) under severs conditions April 10, 1961
Mercury-Redstone BD X Test launch wehicls

(3-2k-61)

The escape rocket test and all Little Joe launchings have been from tbe
NASA Wallops Station, Wallops Island, Va. All Atlas and Redstons launchings
bave been from Cape Canaverwl, Fla.




In any research and development program in which the state-of-the art
is being pressed or is about to be surmounted, there is always an undeter-
mined number of "IF's" or unknowns. Project Mercury is just such a program.
Its purpose is to investigate man's capabilities -- perhaps to confirm
those capabilities -- in space. Man has never been in space before. Man
has never needed such complex, powerful pieces of equipment to get where
he wanted to go before.

In Mercury, extreme efforts have been made to attempt to insure
operating reliability mission success and pilot safety. But these are
mechanical, man-made pleces of equipment and are therefore subject to
malfunction. Many repetitive or backup systems have been built into the
Mercury spacecraft and related equipment. From prelaunch until safe
recovery, hundreds of different possible contingencies have been
anticipated. For example, in the Redstone-boosted flights:

IF space vehicle-to-ground connections indicate an unsafe condition
in the booster before lift-off and umbilical disconnect, the escape system
can be fired on signal from the blockhouse through the launch vehicle or
through the spacecraft umbilicel line.

IF an unsafe condition is indicated before 1lift-off but after ground
umbilical disconnect, the escape system can be fired by a signal from the
blockhouse ground-command equipment or by the astronaut in the cockpit.

IF an impending catastrophic failure is indicated between lift-off and
escape tower separation about 140 seconds after launch, the automatic
abort-sensing and implementation system (ASIS) can automatically initiate

an escape sequence to remove the spacecraft from the booster, or the
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escepe system can be fired by ground command from the blockhouse or by
ground command from the Mercury Control Center, or, by the astronaut in
the cockpit.

IF a mission abort becomes necessary after tower separation, the
spacecraft can be separated from the booster by firing the posigresde
rockets on the blunt face of the spacecraft, by automatic sequencing
equipment, or by the astronaut in the cockpit. Since only about ten seconds
elapse between escape-tower jettison and spacecraft separation from the
booster, a near-normal Redstone-boosted mission is still possible at this
point.

IF the automatic sequencing equipment does not Jettison the escape
tower, the astronaut in the cockpit can trigger the system manually from
the cockpit.

IF the spacecraft does not automatically separate from the launch
vehicle at booster burnout, separation can be initiated by ground command
or by the astronaut. The astronaut can initiate separaticn from the
cockpit manually.

IF the automatic stabilization and control system (ASCS) fails to
orlent the spacecraft after separation from the booster, the astronaut has
two separate manual backup control systems to achieve proper attitude
control.

The success of the mission and the safety of the astronaut also depend

on the Life Support System, communications, and electrical power.
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g‘_ the automatic environmental control system, which provides the
spacecraft cabin and astronaut with oxygen and temperature control, fails -
alternate systems can be selected manually by the astronaut.

E the spacecraft pressure vessel develops a leak during flight, the
astronaut's full.pressure suit automatically inflates to five pounds per
square inch to provide a second closed environment.

IF the system which supplies oxygen to the sstronaut's pressure suit
fails, an emergency supply, which is in parallel with the normal supply,
automatically cuts into the circuit. The astronaut can start the alternate
systems.

IF the spacecraft's mein batteries fail during flight, a standby
system of 15-hour duration capacity is activated automatically or manually
by the astronaut.

IF the astronaut's primery ultra-high frequency voice link with the
ground-tracking network fails, he may switch to a second UHF or a high
frequency channel.

IF the astronaut's microphcne fails, a second mike in parallel with
the first automatically begins to operate.

IF all voice link systems fail, the astronaut may resort to a code
key in the cockpit and use the telemetry transmitters and frequencies to
send messages back to the tracking network.

IF command receiver "A" falls, receiver "B" may be used to receive
commands from the group.

IF one telemetry transmitter fails, another with four channels will

- b4 -

IF all telemetry transmission equipment fails, onboard recorders will
record and preserve data for use after recovery.

One of the most important phases of the flight is the landing-recovery
phase. Although the retro (braking) rockets are not needed on the Redstone-
boosted flights to cause reentry, one of the objectives of these flights is
to exercise the retrorocket system for "in space" qualification. This
phase of the flight begins with the establishment of the proper retro-

rocket firing attitude and ends with the successful delivery of the space-

craft aboard the recovery ship.

IF the automatic attitude control system does not orient the space-

- craft to the proper retrorocket firing attitude » the astronaut in the

cockpit can assume attitude control through one of two alternate control
systems.

IF the automatic timer in the cockpit does not fire the retrorockets,
they can be fired by ground command from the Mercury Control Center, or,
they can be fired by the astronaut in the cockpit.

IF the automatic system fails to initiate Jettisoning of the spent
retrorocket pack, the pilot can initiate the sequence from the cockpit.

IF the automatic system does not retract the periscope before reentry

into the atmosphere, the pilot can retract it manually from the cockpit.

ALL SYSTEMS ARE AUTOMATIC IN SPACECRAFT

Since each Mercury manned mission profile is to be flown unmanned

before men can fly the same profile, all systems must be designed, manu-

convey aeromedical information and 90 other different measurecments to ground. factured, and installed in the spacecraft to operate on a completely

tracking stations.
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automated basis. Many of the primary flight actions and systems can be
activated or controlled from the ground. However, it has not been possible
to provide for ground control over all spacecraft systems. The intro-
duction of the astronaut - the human observation and Judgment factor -
serves to enhance operational reliability to & great degree.

For example, automated electronic equipment which controls the
initiation of the lending and recovery alds is duplicated. These systems
are installed in parallel so that failure of one system should automatically
cause a switchover to the alternate system.

IF, however, these parallel systems fail to deploy the six-foot-
diameter drogue parachute at about 21,000 feet, the astronaut in the cock-
pit can deploy the chute manually. At this point, smell strips of aluminum
(radar chaff) are dispersed to provide a target for radar location.

IF the antenna canister, to which the drogue parachute is attached,

18 not jJettisoned to automatically deploy the main 63-foot ringsail-type
landing parachute, the Pilot can manually jettison the canister and deploy
the main chute.

IF the main landing parachute does not deploy or open properly, at
about 10,000 feet, & reserve landing parachute is available and can be
deployed by the astronaut in the cockpit.

When the main landing parachute is deployed, a SOFAR underwater bomb
is deployed over the side to provide an audible sound landing-point
indication, and an ultra-high frequency SARAH radio beacon begins
transmitting. A can of sea-marker dye is deployed with the reserve
parechute and remains attached to the spacecraft by a lanyard regard-

less of when the reserve chute is deployed.
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On landing, an impact switch Jettisons the landing parachute and
initiates the remeining location and recovery aids. These include release
of sea-marker dye with the reserve parachute if it has not previously
been deployed, triggering a high-intensity flashing light, extension of
a 16-foot whip antenna and the initiation of the operation of a high-
frequency radio beacon.

IF the automatic equipment fails to release the main parachute and
Jettison the reserve parachute, the astronaut in the cockpit can initiate
the systems manually.

IF the wltra-high frequency SARAH radio beacon fails, the high-
frequency radio beacon automatically becomes the primary radio location
aid.

IF both the UHF SARAH beacon and the HF recovery beacons fail to
operate, the astronaut's UHF and HF radio transmitters become primary
radio location aids.

IF all of the radio beacon location aids fail, the high-intensity
flashing light and sea-marker dye become valuable aids to visual location
by searching aircraft and ships.

IF after landing, the spacecraft should spring a leask or IF the life
support system should become fouled after landing, the astronaut can
escape either through the upper neck of the spacecraft or through the
side hatch.

IF it becomes necessary to terminate or

IF the flight terminates early, inadvertently, elements of the Mercury

recovery forces are deployed along the intended flight path to make the

recovery.
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IF it is necessary to abort the mission, either off-the-pad or
immediately after engine ignition and lift-off, emergency rescue and
recovery crew and equipment have been stationed near the launch area to
make the recovery.

The foregoing is NOT a complete study of all redundant Mercury
systems or of all of the vexing "IF's" vwhich must be consddered in the
conduct of Mercury flight tests.

It is intended, rather, as a primer for the layman interested in
eacquiring a basic understanding of contingency planning in the Mercury
mission and the role of the astronaut as a "backup system" capable of

greatly increasing mission reliability.

N

MERCURY-REDSTCRE ABCRT

What is an"azbort" In Mercury-Redstone? It is any unplanned termination
of the flight mission. The possibility of tsuch cborts has becen foreseen
and provided for in this program through the inclusion of an escape rocket
mountad on a tcwer above the spacecraft and through the provision of both
antomatic and mamal means of f;iring the escape rocket to pull the space-

~ J*

craft away frcm an impending launch vehicle malfunction. /,_f . l i
For instance, once the Redstone launch vehicle has received its firing
signal and even before it has lifted off the pad, =utomatic failure-detecting
cystems especially built into the vehicle will sense impending trouble and
will initiate an abort. When this*happens, the clamp ring vhich attaches
the spacecraft to the launch vehicle 18 released by exploxive bolts, the
retrorocket package attached to the spacecraft heat shield 1s jettisoned,
and the escape rocket is fired. The thrust of the escape rocket is
sufficient to pull the spacecraft to an altitude of over 2000 feet and
well t0 one side of the lsunch pad. As the spacecraft reaches its pesak
altitude in this short flight explosive bolts are fired to release another
clamp ring vhich attaches the escape rocket and tower to the spacecraft.
A maall rocket mounted beneath the escape rocket beging thrusting to carry
the tower snd now empty escape rocket away from the spacecraft and clear
the vay fgn deploying parachutes from the small upper end of the spacecraft.
When the towver has gone the small 6-foot drogue parachute is deployed.
This parachute stops any rotation of the spacecraft, then pulls away
the antennacananddeploynthoé}-tootminhndingpmcmte. When the



landing parachute is deployed the heat shield 18 released and this, in turn,
extends the landing-impact bag vhich forms a pneumatic cushion to sbsorb
the shock of landing. The irpact bag 1s needed primarily for impacts on
land but is also required for landinzs on water vhen wind and vaves are

high.
In addition to the autamatic cystem described sbove, the escape rocket

can be f‘ircd,if necessa.ry7by the astronaut or by radio command from the Ve

Redstone blockhouse, the Mercury Control Center, or the Atlantic Missile
Range raonge safoty officer from the AMR Central Control Building.

For impending booster malfunctions after lift-off the antamatic system
described above goes through the same sequence to sssure that the spacecraft
is moved well away from any potential booster explosion.

Por other cmergencies such as systems malfunctions within the spacecraft
the cstroneat and the flight monitors in the Mercury Control Center can also
initiate an abort, thus separating the spacecraft from the booster and
cafely terminating the £14zht.

The attached brochure entitled "IF" describes a mmber of the possible
emergencies that cculd lead to an ebort in a Mercury flight mission and
also describes the many steps that have been taken to minimize the mmber

of such emergencies that could reach the stage of requiring an sbort.

C{z;mu‘, /}JLC/ﬁZV
i
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Washington 25, D.C.

ALAN BARLETT SHEPARD, JR.
Project Mercury Astronsut

BIOGRAPHY

Alan B. Shepard, Jr., a commander in the U.S. Na was born Novem-
ber 18, 1923 in East Derry, New Hempshire. The 57-ye:Iyiold astronaut
is 5 feet 11 inches tall, weighs 160 pounds, has blue eyes and brown hair.
Shepard is married to the former Louise Brewer of Kennett Square, Pennsyl-
venia. The couple has two daughters: Juliana, 9, and Laura, 13. His
parents, Col. and Mrs. Alsn B. Shepard, live in East Derry where the elder
Shepard, a retired officer of the Army of the United States, is an insurance

broker. Shepard's sister, Mrs. Pauline §. Sherman, resides in Attleboro
Massachusetts. ’

Shepard attended primary school in East Derry and wes graduated from
Pinkerton Academy, Derry, Rew Hampshire, 1940. He studied gne year at
Admiral Farragut Academy, Toms River, New Jersey, and then entered the Naval
Acedemy, Annapolis. He was graduated from Annapolis in 194k, Ee was gradu-
ated from'the Naval War College, Newport, Rhode Island, in 1958.

The astronsut saw service on the destroyer COGSWELL in the Pacific -
during World War II. He then entered flying training at Corpus Christi,
Texas, and Pensacola, Florida. He received his wings in Mareh 1947.
Subsequent service was in Fighter Squadron 42 at the Norfolk Naval Air
Station and Jacksonville, Florida. He also served several tours aboard
aircraft carriers in the Mediterranean. Shepard went to USN Test Pilot
School at Patuxent River, Maryland, in 1950 and served two tours in flight
test work there. During this service he took part in high altitude tests
to obtain data on light at different altitudes and on a variety of air
masses over the North American Continent. He also took part in experiments
in test and dev?lopment of the Navy's in-flight refueling systen,' carrier
suitability triials of the F2H3 Banshee, and Navy txdsls of the first angled
carrier deck. Between his flight-test tours at Patuxent, Shepard was assigned
to Fighter Squadron 193 at Moffett Field, California, a night fighter unit
flying Banshee ‘jets. He was Operations Officer of this squadron and made two
tours with it to the Western Pacific on board the carrier ORISKANY. He has
been engaged in the test of the F3H Demon, FOU Crusader, F4D Skyray, and FLIF
Tigercat. He was Project test pilot on the F5D Skylancer. The last five
months at Patuxent were spent as an instructor in the Test Pilot School.
After his gradustion from the Naval War College, Shepard joined: the staff
of the Commander-in-Chief, Atlantic Fleet, as aircraft readiness officer.

He has 3,700 hours of flying time, 1,800 in jets.

Shepard's hobbles are golf, ice skating, and water skiing,

January 1951
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Washington 25, D.C.

VIRGIL IVAN GRISSOM
Project Mercury Astronaut

BIOGRAPHY

Virgil I. Grissom, a captain in the U.S. Air Force, was born April 3,
1926 in Mitchell, Indians. He 1s 5 feet 7 inches tall, weighs 150 pounds,
bas brown hair and brown €yes. Mrs. Grissom is the former Betty L. Moore.
They have two sons: Scott, 11, and Mark, 7. Grissom's parents, Mr. and
Mrs. Dennis D. Grissam, live at 715 Baker Street, Mitchell. EHe has two
brothers: Norman, of Mitchell; and Lowell, a senior at Indiana University;
and a sister, Mrs. Joe Beavers, who resides in Baltimore, Maryland. His
wife's father, Claude Moore, lives in Mitchell; her mother is deceased.

Grissom attended primary and high schools in Mitchell. He first
entered the Air Force in 1944 as an aviation cadet and was discharged in
November 1945. He was graduated from Purdue University with a degree in
mechanical engineering in 1950. He returned to aviation cadet training
after his graduation from Purdue and received his wings in March 1951.
Grissom joined the 75th Fighter-Interceptor Squadron at Presque Isle,
Maine, as an F-86 fighter pilot. He flew 100 combat missions in Korea in
P-86's with the 334th Fighter-Interceptor Squadron. He left Korea in June
1952 and became a jet Pilot instructor at Bryan, Texas. In August 1955
he went to the Air Force Imstitute of Technology at Wright-Patterson Air
Force Base, Ohio, to study aeronautical engineering. In QOctober 1956 he
attended the Pest Pilot School at Edwards Air Force Base, California, and
returned to Wright-Patterson Air Force Base 1n May 1957 as a test pilot
assigned to the Fighter Branch. He has flown more than 3,400 bours, over
2,500 in jets.

Grissom has been awarded the Distinguished Flying Cross and Air Medal
with Cluster for service in Kores.

His hobbies are hunting and fishing.

January 1961

. JOHN HERSCHEL GLENN, Jr.

NATI'ONAL AERORAUTICS AND SPACE AIMINISTRATION
Washington 25, D.C.

BIOGRAPHY
Project Mercury Astronaut

John E. Glemn, Jr., a lieutenant colonel in the U.S. Marine Corps,
was born July 18, 1921 in Cambridge, Ohio. He considers New Concord,
Ohio, his permanent home. He is 5 feet 10-1/2 inches tall, weighs 168
pounds and has green eyes and red hair. His wife is the former Anna
Margaret Castor, daughter of Dr. and Mrs. H. W. Castor. The Glenns

. have two children: John David, 1%, and Carolyn Ann, 13. His parents are

Mr. and Mrs. John H. Glenn. The elder Mr. Glenn is a retired operator of
a plumbing and heating business. The elder Glenns and Castors all live

, on Bloomfield Road in New Concord. Glenn also has a sister, Mrs. Jean

Pinkston, of Cambridge.

Glenn attended primary and high schools in Concord and attended
Muskingum College there also. Glenn entered the Naval Aviation Cadet Pro-

. gram in March 1942. BHe was graduated from this program and commissioned

in the Marine Corps a year later. After advanced training, he joined
Marine Fighter Squadron 155 and spent a year flying F4U fighters in the
Marshall Islands. Daring his World War II service he flew 59 combat
missions. After the war, he was & member of Fighter Squadron 218 on Forth
China patrol and had duty in Guam. From June 1948 to December 1950, he

. was an instructor in advanced flight training at Corpus Christi, Texas.

Glenn then attended Amphibious Warfare School at Quantico, Virginia. In
Korea he flew 63 missions with Marine Fighter Squadrons 311 and 27 while

an exchange pilot with the Air Foree in F-gé Sabrejets. In the last nine A

days of fighting in Kores, he downed three MIG's in combat along the Yalu
River. After Kores, Glenn attended Test Pilot School at the Naval Air

- Test Center, Patuxent River, Maryland. After graduation, he was project

officer on a number of aircraft. He was assigned to the Fighter Design
Branch of the Navy Bureau of Aeronautics in Washington from Rovember 1956
to April 1959, during which time he also attended the University of
Maryland. In April 1959 he was selected as an astronaut for Project
Mercuzy-.

Glenn has been awarded the Distinguished Flying Cross on five occa~
sions, and holds the Air Medal with 18 Clusters for his service during
World War II and Korea. In July 1957, while project officer of the
FOU, he set a transcontinental speed record from los Angeles to New York,
spanning the country in 3 hours and 23 mimutes. This was the first
transcontinental flight to average supersonic speed. He has more than

»100 bours of flying time, including 1,600 hours in Jet aircraft.

The Glenn family hobbies are boating and water skiing.
Jamary 1961



ASTRORAUT TRAINITG PROGRAM SIRMAEY

Here are some of the general training activities that the

astronsuts have undergons since May 1959.

1. Systems and vehicle familiarization.- The astronsuts wvere

given lectures in the vehicle zystems by MASA and seversl of the
contracting companies. Langley Research Center gave them a SC=hour
course in astronsmutics. McDarnell gave the astrooauts lectures an
th.lhrcurytuhmtmtndmnim.mcohtmg._ Lactures
mgmwmmt-wnt.m.wmmx.maumm
modical problems of space flight. At the Wright Air Development
mm,mumumwmmummmmm
suit, operaticn of the suit in low pressure and hest chambers, on
the centrifuge, and during weightless flying. At the Naval Medical
Research Institute, thay were familiarized vith the physiologiocal
Mocumcoacmumw. The Army Ballistic
mmmmum-mmm,m
Sptvervooeams, 7 SR Al Bt o bt

2. Btar recognition.- Each astroosut was given cancenmtrated
persanal instruction on the elements of celestial ravigation and
an star recognition at the Morehesd Bunetarium, Chapel Eill, North
Carolina, during February 1961. A trainer similating the celestial
visv through s capsuls vindow permitted astronsat practice in
correcting yaw drift.

-

3. Desert survival.- A 5 1/2-day course in desert survival
tmnmguuaccmmmmu.s.mrmemcm
Survival Schoal at Stead Air Force Base, Nevada. The course coue
sisted of survival techniques through lectures, demonstraticns, and
application in a representative desert envirooment. The Mercury
survival kit was also evaluated.

k., Egress tralning.- During March and April 1960 cpen-vater
normml egress training was conducted in the Gulf of Mexico off
Pensaccla, Florida. Mmt“:tmuaemmsw
the upper hatch. Stats 34 seas (up to 10-foot swells) were experi-
enced. later survival training wes also accomplished during this
jrogram. A training program of side hatch egress was accouplished
in August 1960 st Langley. Esch of the astronsuts msde undervater
egresses, same of vhich vere mads in the Mercury pressure suit.

5. Specialty assigrments.- The astranauts contridbuted to the
wwkiiq divedtly with Spece Tacr Bonpocsgin torr aud i
Mercury dsvelopment program by, attending SASA-McDonnell coordinstion <

mmmm-nmmﬁmmammmmmm
specialty areas. Astronsut specialty areas are:

8. (Glexn - Cocipit layout ar configurstiom, instrumantation,

and cantrols for capsule and simulation.

b. Grissom - Reaction control system, hand comtroller,
sutopilot and horison scanners.

c. Shepard - Recovery systems, parachutes, recovery aids,
recovery procedures and rangs network.



d. Carpenter - Cammnicsation equipment and procedures,
periscope operation, navigaticoal aids and procedures. v
e. Cooper - Redstons booster, including configuratiom,
trajectory, sarodynamics, countdown, and Ilight procedures.
£. Schirra - Envirommental comtral system, pilot support
and restraint, pressure suit, aeramedical monitoring.
g. Slayton - Atlas booster and escape system including
Atlas configuration, trajectory, aesrodynamics, countdown, and
flight procedures.
Some of the more specific training programs and squipment are:
1. M.-mmMJWcm
Prograns, astronauts received extensive training in the fulle-scale
similations of the Mercury-Redstone and Mercury-Atlas flights and the
aborts associsted vith each type of trajectory. The primary purpose
of these programs vas to give the sstronsuts training in capsule atti-
tude and rate comtrel, momitaring normal sequencing functions, and
mtmmrmwwmmwmm
conditicns that might de associated vith the Mercury-Redstcos and
Mercury-dtlas profiles. The envircomental factors emphmsized during
these programs wers sccelaration, rednced cabin pressures, and Mercury
yressure suit conditicn, and the effects of these comditicns on
astronaut performance. The sstronsuts also received sdditional training
with voice cammnications and code. Jurther evaluation of the McDonnell
hand controllar, ccuch, capsuls lighting and instrument design was
also accamplished during these programs.
2, Weightless flying.~ The astronsuts received familiarisation

with y-8htlessness by being flown as passangers through several
mauc trajectories in C131, Cl35, and F-100 type aircraft. The
gpetions of weightlessness varied from 15 seconds to & minute, and

ae mmber of parabolas per flight varied from 3 to 24, depending upon Z=—

the type of aircraft being used. Each astrounsut has experienced approxi-
oately 40 mirmtes of weightlessness. During these flights, data were
callected on the astronmaut's adility to perform a simple trwcking task,
changes in normal speech, experience in esting and drinking, visual
acuity and visual orientation problems for various body positians, and
post weightless peychomotor testing.

3« Procedures trainers.- The procedures trainer is a complete

mockup of the Mercury spacecraft vith operating instruments and comtrols
connected to an amalog camputer to simulate all flight conditions. This
trainer emables astromsut training wvith practically all of the enviroo-
mental variables of the Mercury-Redstone and Mercury-Atlas trajectories
vith the exception of the invaolved accelerations. Primary emphasis has
been astronsut training on the spacecraft systems, operations and
procedures. Voice commsnications and pressure suit experience is also
sccomplished during this program. Because of the trainer flaxibility,
the astranaut can practice vith any of the control-display modes utilizing
& varisty of retrofire misslinement torques and reentry oscillations.
Astronsuts have concentrated on flying Mercury-Redstone mission simue~
lstions for the past several momths, but they have also had extensive
training in flying the Mercury-iAtlas xission, controlling capeulse
attitudes and rates during retrofire practice sessions, and resolving



aNd ZE

a altude of inflight systems fatlures.

e ALFA trainer.- The astronauts received extensive training
QMAkmemehiwutwingtperiscmmm
.'nmuu.ammwmrucmungmm
apmh.tﬁmmdum&tingorbitmmkctﬁrmg. The
astronauts contral the capsule by a Resction Coaxtral System consisting
of pressurized air reaction control nosrles. The sstronauts received
MmmWMAtmfotthMm.

5. MASTIF.- In March 1960 the astronsuts received training in
the multiple axes space test inertis facility located at HASA-Levis

Rcmcm.mmo:mmmwm: (1) to give
mwmsmwmuwwmmmpmw
muoxtmm&m(a)tommertmugmuoccm.

Aslcwbuﬂdnpotmasndnmmuudton-nnnotjommtins
about all three axas. mmmmmammmm
tmmamummmutm,ummmm-w
rate indicator and hand controllar.

6. motmmmammt.- The astronauts have
Mwummmmmmz,i@odetm
mmm:«mmmwamm@t
missions. wmwhwWMtdwm,
mummuvwmtumtmuancmmuw
fittings both at Goodrich snd Langley. In the past year, however,
Mmmwnmm.mmm,w
Trainer, Envirommental Comtrol Trainer at ACEL, and weightless flight

. tragn@ DeVe incorporated the Mercury preasure suit in the overall
tyadDE prograns.

7. Flight record.- The astronauts maintain flying proficiency
s part of their regular sstronsut training activities. Curremtly
#wr-lw'shnbenmzmdtoth-mrthuom. The
anmwmwmmmmw
khecks in T=37 aircraft assigned to the Tactical Air Commnd, lLangley
,M.r!uctmc,vm.




MiSSION PROFILE

— e

Time Event
t - 45 seconds Spacecraft umbilical is pulled and pe;iscope retracted.
t 0 Lift-off,
t + abt. 2.5 min Redstone engine cut-off:
(1) Tower clamp ring is separated; tower removed by escape rocket
and pylon jettison rocket.
(2) Adapter clamp ring is separated and posigrade rockets fired to
separate spacecraft from Redstone.
(3) Periscope extended.
(4) Five-second period of rate damping (to reduce oscillations).
(5) Spacecraft oriented to normal orbit attitude (14.5° blunt

end upward).

Time

t ¢+ abt. 5 min.

Event

Astronaut contrgl of spacecrafy
30 seconds before apogee:
Spacecraft pitched manually t¢
(34°, blunt end upward).
Apogees: Retro rpckets ripple f
Signal initiated by ground comn
(1) Spacecraft pitch?d to ree
(2) Periscope retracted.
(3) Spacecraft's Aufomntic St
(4) Begins to damp out oscill
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1.- Normal sequence of svents for




Time

+ abt. 5 min.

Event

Astronaut contrgl of spacecraft,

30 seconds before apogee:

Spacecraft pitched manually to retrograde attitude
(34°, blunt end upward).

Time

t + abt. 9.5 min. At 21,000-foot altitude:

(1)
(2)

Event

Drogue chute deployed.
Radar chaff dispensed.

t + abt. 10 min. At 10,00-foot altitude:

1

Apogee: Retro rpckets ripple fired at 5 second intervals. :2;
Signal initiated by ground command. (3
(1) Spacecraft pitched to reentry attitude (blunt end down) . (4)
(2) Periscope retracted. (5)
(3) Spacecraftts Automatic Stabilization and Control System (ASCS). (6)
(4) Begins to damp out oscillation. (7

Antenna fairing separated.

Main chute deployed.

Periscope extended.

Sofar bomb e jected.

UHF recovery bescon activated.

Residual H202 jettisoned.

Ambient inlet and outlet valves opened.

t + abt. 15 min. Touchdown.

Impact switch initiated.

(1) Parachute jettisoned.
(2) Flourescein dye marker dispensed.
(3) instrumentation deactivated.
(4) Location aids activated.
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1.- Normal sequence of events for MR-3.

Drogue, b
Parachutes open Main, \

Abt. 254 n. m,
for 292 st. mi.)

-
.
B 7
/
Touchdown, /
/




