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FOREWORD

This report is prepared and submitted in fulfillment of the requirements
specified in the Gemini Program Documentetion Plen, Report 8580.8, Item 11.20
snd 11.21, of Contract NAS 9-1T0.

These data are based on configuration as known on the 18th day of the
month prior to date of thls report.

Spscecraft No. 3 and up have a thickened heat shield. Thia results in a
0.34 inch increase in distance between the Re-entry and the Adapter Modules.
Longitudinal ceanters of gravity of the combined Re-entry and Adapter Modules
are referred to as Z%* stations as defined below. .

Z% -z+d(_‘ﬂ-___)whem:

Hl + W
W, = Re-entry Module Weight
Wp - = Adapter Module Welight

Z = The design Z gtations that are called out on the respective Module
: dravings.

4 = Incressed thickness of hest shield of 0.34 inches.
The following skeiches and table show the conversion from the Design and

Weights Coordinate System to obtain the inertis in the Control Dynamies and
Aerodynamics Coordinate System for Project Gemini.

I. DESIGN & WEIGHTS GROUP II. CONTROL DYNAMICS AND AERODYNAMICS
COORDINATE SYSTEM GROUP COORDINATE SYSTEM
Crew's Head . Crew's Head
+¥ . =Z _
Crew Facing Crev Facing

+Z Forward _ +X Forward

x +Y

Crew's Right Crew's Right

III. CONVERSION TABLE

I. Dasglgn & Weights II. Control Dynesmics and Aerodynamics

Ix [ ] L ] [ [ ] - L ] - L] [ ] L ] * & L] [ ] » L IW
Iy L ] - - - » - L * - . [ ] [ ] L] - [ ] L 3 Izz
Iz [ B ] L] - [ 2 - L - » L} [ ] - L] - Ixx
I L] a * [} L & » -I

ﬂ ] L] L ] » L] L [ ] L} A z
Ixz L] L] L ] » L] L L] L L] L] » L ] L ] - - a Hm
Iyz * 8 4 8 B F B % & & & & § W a a -Ixz

v
'3
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REVISED
REVISED

MISSION WEIGHT AND BALARCE SUMMARY

MISSION CONDITION

LAUNCH GROSS WEIGHT
ADAPTER MATING SECTION
LAUNCHE COOLING WATER
SEPARATION PROFELLANT
ATTITUDE SEPARATION PROP

INSERTION WEIGHT

ROSE FAIR & HORIZ BENSOR COVER

WINDOW COVERS

ORBIT? PRE-RENDEZVOUS WEIGHT
RENDEZVOUS & DOCKING PROP
ATTITUDE RENDEZVOUS PROP

POST.RENDEZVOUS WEIGHT
MISSION PROPELLANT
ATTITUDE MISSION PROP
RESIDUAL & RESERVE PROP
EVA EQUIPMENT RELOCATION
EVA EQUIPMENT
BIOLOGICAL & ENVIRONMENT CHG
BQUIP. & EXP. RELOCATION
PRE- RETROGRADE CHECK-RCS
ADAPTER EQUIPMENT SECTION

RETROGRADE WEIGHT
ATTITUDE PROPELLANT
RETRO-ROCKET PROPELLANT

RETROGRADE FIRED WEIGHT
HORIZON SENSOR HEADS
DOCKING BAR & LATCH JETTISON
RETROGRADE SECTION

MISSION CONDITION

HE-ENTRY WEIGHT
ATTITUDE & TOUCHDOWN PROP
ABLATIVE MATERIAL

DROGUE CHUTE DEFLOYMENT WEIGHT
DROGUE & PIIOT CHUTES
RECOVERY SECTION

PARACHUTE DEPLOYMENT WEIGHT
PARACHUTE

TOUCHDOWN WEIGHT - NO PARACHUTE

ST. LOVIS, MIS5CURL

~CONFIBENTIAL -

PROJECT GEMINI

SPACECRAFT 10
THREE-DAY MISSION WITH AGENA RENDEZVOUS

WEIGAT

8191.92
-35.93
- =50

-9.26
-1.29

81h% .94
~38:13
-6.9h

8099.87
-328.79
-T1.52

7699.56
~24% .05
«252.62
-22.57
-66.11
-12.26
-0.36
-huoo
-2.00
~1562.04

5233.55
-6.7%
-222.48
530k.33
-12.86
-2.51
-563.77

WEIGHT

4725.19
-lT.l 00
-20.00

4688.19
-26.00
~335.44

4326.75
-110.81

L215.94

z*
104.686 .
105.34
104,74

107.T0

136.79

136.84

129.94

127.85

NOTE: 1. LX & BY are shown as negative valuas.
2. See page 2 for explenation of Z¥ gtation.

REPORT_233-K-500-28

MODEL _ Gemini

CENTER OF GRAVITY

X

-1.30

-1-27

0.12

0.12

C.17

0.17

0.14

0.1k

CONFIDENTIAL

Y
2,11

2.09

2.08

0.88

~1.11 .

«1.46

-1.48

-1.59

-1.65
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MISSION CONDITION

LAUNCH GROG5S WEIGHT
ADAPTER MATING SECTION
LAUNCE COOLING WATER
SEPARAT ION PROPELLANT
ATTITUDE SEPERATION PROP

INSERT ION WEIGHT

MOSE FAIR + HOR1Z SENSOR COVER

WINCOW COVERS

ORBIT PRE-RENODEIVOUS WEIGHT
RENDEZVOUS + DOCK ING PROP
ATT ITUDE RENDEZVDUS PROP
EVA EQUIPMENT RELUCATION
EVA EQU IPMENT

POST—-RENDEZVEOUS WEIGHT
MISSION PROPELLANT
ATTITULE MISSIDON PROFP
RESICUAL -+ RESERVE PROP
BIOLOGICAL + ENVIRONHENT CHG
EQUEP + EXF RELOCATION
PRE-RETROGRADE CHECK—RLS
ADAPTER EQUIPMENT SECTION

RETROGRACE WEIGKT
ATT ITUDE PROPELLANT
RETRO-ROCKEY PROPELLANT

RETROGRADE FIRED WEIGHT
HORIZON SENSOR HEAOS
COCK ING BAR ¢ LATCHK JETTISON
RETROGRACE SECTION

MISSION CONDITION

RE-ENTRY WEIGHT
ATT ITUDE + TOUCHDODWN PROP
AELAT IVE MATER JAL

DROGUE CHUTE DEPLOYMENT HWT
DROGIE + PILOT CHUTES
RECOVERY SELTION

PARACHUTE DEPLOYMENT WETGHT
PARACHUITE

TOUCKCOMN WETIGHT-NQ PARACHUTE
NOTES: 1.

) PROJECT GEMIAI
MISSION WEIGHT BALAMNCE AAD TAERTEA SuMMARY

SPACECRAFT 11

race..__£ of Faclosure 1
reroRY. _213-K-500-28

THREE-DAY MISSION WITH AGESA BENDEZVOUS

CEMTER CF GRAVITY

WEIGHT ¥

8253.81 104.58
—-35.93

_0050

-9,26

-1s29,

8206. 83 105.05
=3E8.13
=& 94

B161. 76 104445
-328. 79
-1la.52

- 64.99

1684.19
—244.05
~252.62
~22.51
-0.36
—4.00
—Z.CG

107.35

-15%91.12

5567.48
6. T4
~222.48

129,75

£338.26
—-12.88
-2-51

131.46

=584.12

WEIGHT z

4738.77 136.82

—-2C.C0
47101. 77T 136, 87
-26.00
=335.44
434G.33 129.99
=11C. 8l

1X & BY are shown ss negetive veluss.

2, Inertis units sre in slug-feet squsred.
3. BSes pems 2 ror explanation of Z¥ stetion.
i, Bee psge 9 for experiment summary.

X

-1.13

=1lal%

-1.13

-1.12

0.14

0.15

-0. 00

—0. 04

—la U5

Y

1.89

1.87

.52

-1.29

=1.45

-l.560Q

-l -6&

CONFIDENTIAL

FLMENT
12
1RGLLY

175 .4

1720.2

1717.2

1591.1

8463.5

8556 .0

Iz
TROLL)

666.5

662.1

643%.8

441.8

UF INERT LA
X ¥
{PITCH)Y [YAW)

5357.5 5358.2

5270.1 5271.4

5140.9 514l1.&

4763,1 4778.7

2141.2 2126.3

2047 .0 2032.2

IX Iy
(PITCHY (YaW)

1617.9 1549%.6

1605.4 1586.9

L0004 .8 S&T7.1

844 .8

H27.5

!:IIIIF]I}E"]]“ET“‘“ soppe _ Qewind =~~~

PRODUCF OF INERTIA

IxZ 1vs

130.0 ~303.7

131.1 -302.%

132.5 ~3Q2.0

134.8 —-174.8

-5.4 28.7

".bc-’ 31.5
1X2 IYZ
75 31.€
1.5 ic.s
LYY 21.3
4.0 17.%

Ixy

T

—6.C

-8.3
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MISSJON CONDIT ION WEIGHT
LAINCH GROSS MWEIGHT 8355, 83
ADAPT ER MAY ING SECTION -35,93
LAUNCH CODL ING WATER -0.50
SEPARAT [ON PROPELLANT -5.26
ATTITUDE SEPERATION PROP ~1.29
INSERT ION WE1GHT ~ B318,85
NOSE FAIR ¢ HORIZ SENSOR COVER ~-38.13
WINCOW COVERS TS
ORBIT PRE-RENDEZVOUS WEEIGHT 8273.18
RENDEZVOUS + DOCKING PROP -328.79
ATTITUDE RENDEZVOUS PROP =-71.52
EVA EQUIPMENT RELOCATION ~-52.40
EVA EQUIPMENT -187.95
POST-RENDEZVOUS WEIGHT 7633.12
MISS ION PROPELLANT -244.05
ATT ITUDE KISSION PROP -252.62
RESIDUAL + RESERVE PROP -22.57
EIOLOEICAL + ENVIRONMENT CHG -C.36
EGUIP + EXP RELOCATION -4.C0
PRE-RETROGRACE CHECK-RCS -2.co0
ACAPTER EQUIPMENT SECTION —1556.5C
RETROGRADE WE1GhT 5551.03
ATTITUDE PRUPELLANT -&.74
RETRO-ROCKET PROPELLANT —222.48
RETROGRADE FIRED WEIGHT 5371. 81
HORIZON SENSOR HEADS ~12.86
DOCK ING BAR + LATCH JETTISON -2.51
RETROGRALCE SECTION —562.46
MISSION CONDITION WEIGHT
RE-ENTRY WEIGKHT 4743,68
ATT ITUDE + TOUCHDOWN PROP -17.00
ABLAT IVE MATERIAL -2c.CC
DROGUE CHUTE DEPLOYMENT MY 4766.98
DROCUE + PILOT CHUTES ~26.CO:
RELOVERY SECTION ~335. 44
PARACHUT E CEPLDYMENT WEIGHY 4345,54
PARACHIT E -11€. 81
YOUCHCOWN WEIGHT-NO PARACHUTE  4234.73

NOTES: 1.

MCDONNELL

$Y. LOUIS, MISSOURI

CENTER CF GhAVITY

%

1C3. 46

103.92

103.33

107.51

129.79

131.50

136460

136.65

129. 76

127.47

LX & BY sre shoun as pagstive velues.

o, TInertis Unite sre in slug«Teet squared.
E. See pege ? Tor sxplanation of Z¥ stations.

See page § for experiment summery.

A

-l. 31

-1.32

—1.31

~1.37

-0.00

—0. 04

=0a 05

Y

2 .04

0.T1

-1.l2

-i.17

~1.49

=1.50C

~leb i

-lab7

PONEINENTIAL

page_T of Enclosure 1
azrony _233-K-500-28
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PRCJECT GEMLAI™ _
MISSION WEIGHT BALANCE ANC INERTIA SUMMARY
BPACECRAFT 12 .
THREE-DAY MISSION WITH ACENA RENDEZVOUS

MOMENT
12
LRELL

1T41.3

1710.1

1707.1

1580.2

866 .9

860.2

12
(ROLL)

66T a2

66247

Bh4 o4

642.5

LF InERT T2
IX 1Y
(PITCHY [YAXD

5435.1 5437.0

5349.56 5352.0

5218.0 5219.9

4T35.1 4748.56

213347 2114.4

2039 .4 2024 .1

ix IY
{PITCHY (YANW)

1636.9 l692.1

I618.4 1989.4

1814.8 98b6.6

a53.8 Ppas.l

PRODUCT OF INFRTI:

IXZ I¥Z

139,0 —299.3

140,3 —-298.6

141.5 ~28746

150.1 —183.9

1.9 12.9
1.9 16.1
112 1Y2

6.2 332.9
a3 33.8
249 2442
an 20.4

Ixt:

&

-5,

-5,

Ix



MCDONNELL

paye 1 April 1 " ST, LOUIS, MISSOURI pace . 8 of &_101°5m 1
RFV!SED REPORT 233"K"' 5%28

REVISED

EXPERIMENT DESIGNATIONS

Experinent No. Title
D-4 Radiometric Beckground Measurements
D-5 Star Oceulation Measurement Spacecraft Kavigstion
D7 ObJects in Space '
D-10 Electronic Measuring Techniques - Spacecrafi Nevigation
D=-12 Modular Astronasut Maneuvering Unit
D-15 Low Light Lavel Television
p-16 Minimum Reaction Power Tools
M-5 Bio-Chemical Analysis of Body Fluids
MSC-3 Tri-Axis Magnetcmeter
M3C-5 Lunar UV Spectral Reflectance
MSC-6 Bata Spectrometer
MSC-T Bremastrahlung Spectrometer
M3C-8 Color Patch Photography
MSC-12 Landmark Contrast Measurements
S-1 Zodiacal Light Fhotography
5-h Radiation and Zero-G on Blood
S-5 Synoptic Terrsin Photography
8-6 Synoptic Weather Photography
1 Cloud-Top Altitude Spectrometer
8-90 Nuclear Emuilsion
S-10 Agena Micromesteorite Collection
S=-11 Arglow Horizon Photography _
8-12 Micrometeorite Collections f
8-13 UV Astronomical Camera

T-2. Manual Navigation Sightings

MAr 2110 imiv ? ALl 41
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EXFERIMENT WEIGITT SUMMARY __
SPACECRAFT 10 SPACECRAFT 11 " SPACECRAFT 12
EXPERIMENT po EXPER, EXPER.
WEIGHY | BALLAST | wETOHT ALLAST f | PALLAS
| D-b & D-7 . 2.76 -2 2.76 -2 2.76 -2
D-5 & M3C-12 2.53 2 N -
D-10 §7.72 0 47,67 0
D-12 - : 215.79 0
D-15 * 125.15 -26
' D-16 30.34 0
M-5 .36 2 .36 2 .36 2
MSC-3 T 1hat 0 ‘ 13,91 0
MSC-6 19.49 0 19.49 0
MSC-T 9.19 2 9.19 2
M5C-8 2,38 2 '
8-1 1;'.21; ‘2
5-4 " 5.80 6
§-5 & 8-6 .88 1 1.75 1
8-7 k.01 3
8-9 2k.23 12
§-10 .22 2 .22 2. '
S-11 3.48 2 3.48 2
| S-12 11,36 1
5-13 & MSC-5 7.6L b T.14 L 7.-14 b
T-2 9.50 7
| ' 122.94 16 " 199.48 0 335.05 19
ToTALS 138.9% . 199.48 | 354.05

-
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