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_4s 4oc_zent is applicable to Spacecraft No. 20 and its one-

day o_bital mission an_ supersedes basic SEER 10_-18_ dated 1 June

I_:_ )ga_ _114_e Spacecraft 18-Orblt Co_aticn. _hls

doc,-_nt covers Spacecraft No. 20 as delivere_ but does not tn-

cluae changes generated after delivery.

The purpose of This _mnent is tO present a clear operatio--1

descrlptic_ of the spacecraft systems _ laa_or c_-ponents. A can-

parlsom between _-/¢ompcments _11,_. in previous spacecraft

aml those Installea in Spacecraft No. 20 can be made by the use of

earlier issues of +.l_s _ocw_ent. Spacecraft r,--_ered2, 3, 4, 5_

6, 7, Ii, an_ 14 are covered in the i Febx.,a_yi_i issue of

i0_ Revised i August 1961. Spacecraft n,_re_ 9, 13, 16, 18 and

19 are covered in the 1 November 1961 issue of _R i04-3 Revised

1 February 1962.
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I. I_ZROIUCTION TO PROJECT M_CURY

z.,z. immmzm zo
Mercury Spacecraft deserlbe_ in this manual is des_ for a

Qne-_sy earth-orbiting mtsslcn. _e ._eatc= is an extenstca of _

three-orbit an_ six-_btt flights of the Mercury vehicle.

_e 0he-Day Spacecraf_ is s_.41-- tO the earller e_tlons

:eas_t_ 7_ inches in _Ltmster at the v_lest part of the spscecra_t

and 115 inches (See Figmre 1-2) fro: the heat shield to the ena of the

recovery eyl_r. _he spacecraft shape res_les a _mmeate4 co_e

topped by a short cylinder --_ retopped by a shorter truncat_L cone.

2he first c_ contains the astr_ut and his m_pcrting s__-_-, the

Cyl-_-_l,_'r contain- the recovery al4s and parachutes fc_ la._4._, the _cc_1

co_e Is the 8n_-- falr_ which cc_$_L_s T_e bicone --_emma 8n_ hu_ison

senslng elements plus the drogue chute.

Str_ling the _t_-, f_ng is a trlm_ular-_mpe_ trusvork of

steel tublng fca_In_ the escape tower. Two soll_ propellaDt rookets are

mounted on top of the tower: one escape, _ _ettlscn.

At the base of _ spacecraft, a heat sbtel_ of shlatl_ _lass f_ber

composition 10 a_tached to _he Impact _ skirt. _ _,'_.le_e as_mb_

i_shel_ securely to _ spacecraft until I_. _* re_ rocket

motor pack is attaehea to the heat ._lel_ end is _ettlsoned after retro-

/_ fire.

first cone Is a _ouble-wall structure, the inner wall forming a

pressure vessel (the eshin) and the outer shell for_ a heat -_fel_.

_he following paragraphs briefly describe the material covere_ in

i3
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Figure 1-2 Principal Dimensions
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_'ne inner wall of the spacecraft form- the cs_n s_ure and

houses the astronaut in a pressurized envirca_ent. The equil_ent _rlthin

the cabin £s arrenge8 so that al • opera_ controls end emergency provi-

sions are accessible to _b_ astrc_au_ when in the normal restrained posi-

tica. See Sectl_ XL

_he structure is of a conventlonal _i-mo_ocoque cans_ruction

utillzing titanium for the pr1-,_y structure. _, c_ter shell is de-

slgned to protect the internal cabin from excessive heatlz_, noise a_

meteorite penetration. _e internal cabin is 8esigne8 to provide a

safe envir_ut for the astro_. See Section TTI.

mm'mmmr .aLcorn,tooL

• he Envirc_aentsJL Control System pr_ides a livable envircanent for

the astr_alrt by controlling the gaseous c_ositi_l, _erat_x_, ht_i&-

i_y and pressure as well as cooling _he electronlc eqttil_aentaboard the

spacecraft. See Sectlc_ IV.

1-._. STABXLXZATXONCC_IOL SYS_

_e Stabilization Control System proviSes stabl/£zattc_ a_ orients-

tic_ of the spacecraft from the tize of separ_tlon from launch vehicle

until antenna fairln_ separation. _e system operates either au_cmati-

cally or m..._ _y using h_drogen peroxide as a propellant. _e hydrogen

peroxide is force_ over a ca_vst vhere It dee_.oses Into steam and c:_en

producing the _st _et ccutroll_ the attitude of the spacecraft. See

Sectl_ V.

I-5
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_ae Sequence System is set 4n operation at liftoff providAng the

initial signal _ich is a basic reference po_. _his reference is

used to establish the order of events in relat£c_ to _m_, _he sys-

tam functions f_m liftoff thr_;_h the post _ phases of the

fli_t in normal or abort sequences as flAght con_tious dictate. See

Sectla_s VI and VII.

•-7.

• _e escape rocket is used to carry the spaceeratt out of d_er

in the event of a failure. _e Jettiso_ rocket separates the tower fran

the spacecraft under n_al add abort condltlo_s. See Secti_ VIII.

_e poslgrade rocket motors are use_ to accomplish separation be-

tween the spacecraft and the booster. See Sectio_ IX.

_he retrograde rocket motors slow the spacecraft sufficientl_ to

re-enter the earth's a_osphere. See Section X.

_e spacecraft is supplied 6, 12, 18 and 2_ volt d-c power fr_n

six silver-zlnc batteries. Battery volta6e, T_msformed to 115 volt,

_00 cycle, sln_le-phase a-c power, is supplied by two main an8 one

standby _-_rters. _e interior li_htlng consists of two fluorescent

flood lights mounted on either side of the astronaut an_ a series of

teleli_hts on the instrument panels. See Section XI.

z-9. cammxr, m'zo

DU_ flight a_ recovery phases, c._.-.._catlo_equipment and tracking

ai_ are used. _he flight C.-,....m_cati0_ equipment includes U_ and HF

1-6
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_NORMAL ORBITAL FLIGHT

ROLL X
Z

:Y
YAW

/ }PITCH

PITCH _SDEFINEDAS THE ROTATION OF THESPACECRAFTABOUTITS
X-AXIS. THE"PITCHANGLE IS ZERO DEGREES(0°) WHENTHEZ-AXIS

:LIES IN A HORIZONTAL pLANE. USING THEASTRONAUT'SRIGHTSIDE
AS A REFERENCE,POSITIVEPITCH IS ACHIEVEDBYCOUNTERCLOCK-
WISEROTATION FROMTHE ZERODEGREES(0°) PLANE. THE RATEOFTHIS
ROTATION IS THE SPACECRAFTPITCH RATEAND IS POSITIVEIN THE
DIRECTION SHOWNASARETHECONTROLMOVEMENTSWHICHCAUSE
it. THECONTROL HANDLEMOVESTOWARDTHEASTRONAUTAND THE
POSITIVEurI PITCHREACTIONJETFIRES.

YAW

.YAW IS DEFINEDAS THE ROTATION OF THE SPACECRAFTABOUTIT'S
Y-AXIS. CLOCKWISEROTATION OF THE SPACECRAFT,WHENVIEWED
FROM ABOVETHE ASTRONAUT, IS CALLEDRIGHT YAW AND IS DE-

FINED AS POSITIVE (+).

THIS MQVEMENT IS PRODUCEDBYPOSITIVECONTI_OLMOTION. THE
CONTR®L HANDLE IS ROTATEDCLOCKWISE(ASVIEWEDFROMABOVE
;THE ASTRONAUT)AND THE POSITIVE(+) YAW REACTIONJET FIRES.
YAW ANGLE IS CONSIDEREDZERO DEGREES(0°) WHEN THE SPACE-
CRAFT IS IN NORMAL ORBITAL POSITION (BLUNT END OF SPACE-
'CRAFTFACING LINE OF FLIGHT). WHENTHE POSITIVEZ-AXIS OF THE
SPACECRAFTIS DIRECTEDALONGTHEOREITALFLIGHT PATH(RECOVERy
END OF SPACECRAFTFACING LINE OF FLIGHT), THE YAW ANGLE IS
180 ° .

_ROLL
ROLL IS DEFINEDAS THE ROTATION OF THE SPACECRAFTABOUTITS
".Z-AXI$. CLOCKWISEROTATION OF THE SPACECRAFT,AS VIEWED
_FROMBEHIND THE ASTRONAUT, IS CALLEDRIGHT ROLLAND IS DE-
"FINEDAS POSITIVE(÷). THIS MOVEMENT iS iNitiATED BY MOVING
THE CONTROL HANDLE TO THERIGHT, THEREBYFIRING THEPOSITIVE

. (+) ROLLACTION JET. WHENTHEX-AXIS OFTHESPACECRAFTLIESIN
/ :A HORIZONTALPLANE, THEROLLANGLE IS ZERODEGREES(0°).

JACCELEROMETER POLARITY WITH RESPECT TO GRAVITY

WITH THE SPACECRAFTIN THE LAUNCHPOSITIONTHE Z-AXIS WILLBE
!PERPENDICULARTO THEEARTH'SSURFACEAND THEZ-AXIS ACCELERO-
METER WILL READ+1 "G".

FM18-61A

Figure 1-8 Spacecraft Polarity Orientation With Respect To Astronau_
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voice +ransattters and. receivers, er--._ recelver az_ decoder, _ele-

:etr_ tr*n_4_er az_ "C" ead "S" bsn_ beaca_s for r_a_r tracking.

recovery equtlment t_]:¢1es the amd.lAaz70_ Rescue azd the

Rescue Beat.s u_e_Lfoz ]_-bmi_ o_ the sl:eeeraft. _e _

a_ _F tz--_4t_ers a_ receiversare also ogecative ¢o at_ in recovery.

See Se_£_ X_.

l-lO. _VX_GKAL AXDS

XavlgstloaalAids neeesssr_to _-_ altl_ude,eouzse,

veloei_, sttlt_ sn_ _ of re-en_ sre locate4eaaveaie_t_ for

q_l_M reference_ the astr_. See Se_ XXXX.

1-11.
•he T-_x_e_a_i_ Sy_ =_Dlt_s pzess_zes,_att_es, ope=a-

tlon _ various,m4_s _oW_ tMe s_ aa_ eveats that oe_r

+_o_ _he fli_¢. _ astronaut'sresplra¢l_ race sad volw,

t_age_ sa4 Meat actl_ are aoaitoce4 e_ti=no_sl_; blood _essuz_

is :oattoze4 l_wio4te-1 ly by s sta_-s_op measm_ent _le _ai_ re_p4_es

setlve ssCzomm¢ l_zttotpation in sts_iag the o_Ae. Heart sol;ion :_¢f.-.

tortag (_) is inte_ during bloo8 l:essoze mas_me:ea¢. Data is

'to_'Uae"te_ eq_il_eat an8 _o +-_ ¢a_e reccn_ler. See Sec_ca

X_.
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