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FOREWORD

This document 1s appliceble to Spacecraft No. 20 and its ome-
day orbital mission and supersedes basic SEDR 104-18, dated 1 June
1962, Manned Satellite Spacecraft 18-Orbit Configuration. This
document covers Spacecraft No. 20 as delivered but does not in-
clude changes generated after delivery.

The purpose of this document 1s to present a clear operational
description of the spacecrafi systems and major components. A com-
parison between systems/cmpmerrts instelled in previous spacecraft
and those installed in Spacecraft No. 20 can be made by the use of
earlier issues of this document. Spececraft numbered 2, 3, 4, 5,
6, 7, 11, and 1k are covered in the 1 February 1961 issue of SEDR
104 Revised 1 August 1961. Spacecraft numbered 9, 13, 16, 18 and
19 are covered in the 1 November 1961 issue of SEDR 104-3 Revised

1 Pebrusry 1962.
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I. INTRODUCTION TO PROJECT MERCURY

 DESCRIPTION

The Mercury Spacecraft described in this manual is designed for a
one~-day e‘arbh;-or'bitins mission. This mission is an extension of the
three-orbit and six-crbit flights of the Mercury vehicle.

The One-Day Spacecraft is similar to the earlier configurations
measuring 74 inches in diameter at the widest part of the spacecraft
end 115 inches (See Figure 1-2) from the heat shield to the end of the
recovery cylinder. The spacecraft shape resembles a truncated cone
topped by a short cylinder and retopped by a shorter truncated come.

The first cone contailns the astronaut and his supporting systems, the
cylinder contains the recovery sids and parachutes for landing, the second
cone is the antenha fairing which contains the bicone antenna and horizon
sensing elements plus the drogue chute.

Straddling the sntenna fairing is a triangular-shaped trusswork of
steel tubing forming the escape tower. Two solid propellant rockets ave -
mounted on top of the tower: one escape, one Jettison. _

At the base of the spacecraft, a heat shield of ablating glass fiber
composition is attached to the impact landing skirt. The complete assembly
is held securely to the spacecraft until lsnding. The retrograde rocket
motor pack is attached to the heat shield and is jJettisoned after retro-
fire.

The first cone is a double-wall structure, the inner wall forming a
pressure vessel (the cabin) and the outer shell forming a heat shield.

The following paragraphs briefly describe the material covered in
this manual.
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Figure 1-2 Principal Dimensions
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CABIN

The inner wall of the spacecraft forms the cebin structure and
houses the astronaut in a pressurized envircmient. The equipment within
the cabin is arrenged so that all operating controls and emergency provi-
sions are accessible to the astronaut when in the normal restrained posi-
tion. See Section II.

MAJOR STRUCTURAL ASSEMBLIES

The structure is of a conventional semi-monocoque comstruction
utilizing titanium for the primery structure. The outer shell is de-
signed to protect the internal cabin from excessive heating, noise and
meteorite penetration. The internal cebin is designed to provide a
safe enviromment for the astronaut. See Section IXI.

ENVIRONMENTAL CONTROL SYSTEM

The Environmental Control System provides a livable enviromment for
the astrenaut by controlling the gaseous composition, temperature, thmid-
ity and pressure as well as cooling the electronic equipment sboard the
spacecraft. See Sectiom IV,

STABILIZATION CONTROL SYSTEM

The Stebilization Comtrol System provides stebilization and orienta-
tion of the spacecraft from the time of separation from launch vehicle
wtil anterma fairing separation. The system operates either automati-

cally or mamually using hydrogen peroxide as & propellant. The hydrogen
peroxide is forced over a catalyst where it decomposes into steam and oxygen
producing the exhaust Jet controlling the attitude of the spacecraft. See
Section V.
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SEQUENCE - SYSTEM
The Sequence System is set in operation at liftoff providing the

initial signal which is a basic reference po:l.n'i;. This reference is
used to esteblish the order of events in relation to time. The sys-
tem functions from liftoff through the post landing phases of the
flight in normal or sbort sequences es flight conditions dictate. See
Sections VI and VII.

ROCKET MOTORS

The escape rocket is used to carry the spacecrd"b out of danger
in the event of & failure. The jettison rocket separates the tower from
the spacecraft under normal and sbort conditions. See Section VIII.

The posigrade rocket motors are used to accomplish separation be-
tween the spacecraft and the booster. See Section IX.

The retrograde rocket motors slow the spacecraft sufficiently to
re-enter the earth's atmosphere. See Section X.

ELECTRICAL POWER AND INTERIOR LIGHTING SYSTEM

The spacecraft is supplied 6, 12, 18 and 2L volt d-c power from
six silver-zinc betteries. Battery voltage, transformed to 115 volt,
400 cycle, single-phase a-c power, is supplied by two mein and one
standby inverters. The interior lighting consists of two fluorescent
flood lights mounted on either side of the astroneut and a series of
warning telelights on the instrument panels. See Section XI.

COMMUNICATION SYSTEM
During flight and recovery phases, commmnication equipment and tracking

aids are used. The flight commmication equipment includes UHF and HF
1-6
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INORMAL ORBITAL FLIGHT

IPITCH

:PITCH 1S DEFINED AS THE ROTATION OF THE SPACECRAFT ABOUT ITS
. X-AXIS, THE PITCH ANGLE 1S ZERO DEGREES (0°) WHEN THE Z-AXIS
'LIES IN A HORIZONYAL PLANE. USING THE ASTRONAUT’S RIGHT SIDE
-AS A REFERENCE, POSITIVE PITCH IS ACHIEVED BY COUNTERCLOCK-
WISE ROTATION FROM THE ZERO DEGREES (0°) PLANE, THE RATE OF THIS
ROTATION 1S THE SPACECRAFT PITCH RATE AND {5 POSITIVE IN THE
DIRECTION SHOWN AS ARE THE CONTROL MOVEMENTS WHICH CAUSE
iT. THE CONTROL HANDLE MOVES TOWARD THE ASTRONAUT AND THE
POSITIVE + PITCH REACTION JET FIRES,

YAW

"YAW IS DEFIMED A5 THE ROTATION OF THE SPACECRAFT ABOUT IT'S
Y-AXIS. CLOCKWISE ROTATION OF THE SPACECRAFT, WHEN VIEWED
FROM ABOVE THE ASTRONAUT, IS CALLED RIGHT YAW AND |5 DE-
FINED AS POSITIVE (+),

THIS MQVEMENT IS PRODUCED BY POSITIVE CONTROL MOTION, THE
CONTROL HANDLE 1S ROTATED CLOCKWISE (AS VIEWED FROM ABOVE
. THE ASTRONAUT} AND THE POSITIVE (+) YAW REACTION JET FIRES,
YAW ANGLE IS CONSIDERED ZERO DEGREES (0°) WHEN THE SPACE-
CRAFT IS IN NORMAL ORBITAL POSITION (BLUNT END OF SPACE-
'CRAFT FACING LINE OF FLIGHT), WHEN THE POSITIVE Z-AXIS OF THE
-SPACECRAFT IS DIRECTED ALONG THE ORBITAL FLIGHT PATH (RECOVERY
END OF SPACECRAFT FACING LINE OF FLIGHT), THE YAW ANGLE IS
180°,

iROLL

ROLL IS DEFINED AS THE ROTATION OF THE SPACECRAFT ABOUT ITS
1Z-AXIS. CLOCKWISE ROTATION OF THE SPACECRAFT, AS VIEWED
IFROM BEHIND THE ASTROMNAUT, 15 CALLED RIGHT ROLL AMD IS DE-
"FINED AS POSITIVE (+). THIS MOVEMENT IS INITIATED BY MOVING
THE CONTROL HANDLE TO THE RIGHT, THEREBY FIRING THE POSITIVE
{#) ROLL ACTION JET, WHEN THE X-AXiS OF THE SPACECRAFT LIES IN
"A HORIZONTAL PLANE, THE ROLL ANGLE IS ZERO DEGREES (0°).

|ACCELEROMETER POLARITY WITH RESPECT TO GRAVITY

“WITH THE SPACECRAFT IN THE LAUNCH POSITION THE Z-AXIS WILL BE
PERFENDICULAR TO THE EARTH'S SURFACE AND THE Z-AXIS ACCELERO-
 METER WILL READ +1 "G".

FM18-41A

Figure 1-3 Spacecraft Polarity Orientation With Respect To Astronaut
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volce transmitters and receivers, command receiver and decoder, tele-
metry transmitter and "C" and "S" band beacons for radar tracking.

The recovery equipment includes the suxiliary P Rescue and the HF
Rescue Bescons used for DF-homing on the spacecraft. The normal HF

and UHP trensmitters and receivers are also operative to aid im recovery.
See Section XII.

NAVIGATIONAL AID3

The Navigationsl Alds necessary to determine altitude, course, '
velocity, attitude and time of re-entry are located convenlently for
quick reference by the astromsut. See Section XIIIL.

INSTRUMENTATION SYSTEM

!I'Se Instrumentation System monitors pressures, temperatures, opera-
tion of various units throughout the spacecraft and events that occur
throughout the flight. The sstromeut's respiration rate end volume,
temperature and heart action are monitored contimiously; blood presesure
is monitored periodically by a start-stop measurement cycle vhich requires
active astronaut participation in starting the cycle. Heart action moni-
toring (EKG) 1s interrupted during blood pressure measurement. Data 1s
routed to the telemetry equipment and to the tepe recorder. See Section
XIV.
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