Gemini:
Rendezvous and Docking

INST 154
Apollo at 50

Gemini Flight Controller Orientation



https://www.youtube.com/watch?v=BJTPqlCt-5c

Gemini Objectives

* To demonstrate endurance of humans and equipment in spaceflight
for extended periods, at least eight days required for a Moon landing,
to a maximum of two weeks [succeeded]

* To effect rendezvous and docking with another vehicle, and to
maneuver the combined spacecraft using the propulsion system of
the target vehicle [succeeded]

* To demonstrate Extra-Vehicular Activity (EVA), or space-"walks"
outside the protection of the spacecraft, and to evaluate the
astronauts' ability to perform tasks there [succeeded]

* To perfect techniques of atmospheric reentry and touchdown at a
pre-selected location on land [failed]
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GEMINI INSTRUMENT PANELS AND CONTROLS
from Project Gemini Familiarization Manual

revised 31 December 1964
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Timeline

* Mercury Mark Il program approval December 1961
* Last Mercury mission May 1963
* First uncrewed Gemini mission April 1964
* First crewed Gemini mission March 1965
* First US Spacewalk June 1965
* First Rendezvous December 1965
* Last Gemini mission November 1966

e Uncrewed Air Force Gemini B (MOL program) launch  November 1966
e Air Force Manned Orbiting Laboratory program cancelled  June 1969



Rendezvous Missions (before Apollo 11

* Gemini 4 (second stage re-rendezvous) [venting, line of sight thrusting]
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Rendezvous Missions (before Apollo 11)

* Gemini 4 (second stage re-rendezvous) [venting, line of sight thrusting]
 Gemini 5 (Radar Evaluation Pod) [fuel cell problems]
* Gemini 6A (first rendezvous — with Gemini 7) [Agena fail, pad abort]
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* Gemini 4 (second stage re-rendezvous) [venting, line of sight thrusting]
 Gemini 5 (Radar Evaluation Pod) [fuel cell problems]

* Gemini 6A (first rendezvous — with Gemini 7) [Agena fail, pad abort]

* Gemini 8 (first docking) [emergency reentry]

* Gemini 9A (rendezvous from above) [backup crew, Atlas fail, ADTA fail]
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Rendezvous Missions (before Apollo 11)

* Gemini 4 (second stage re-rendezvous) [venting, line of sight thrusting]
 Gemini 5 (Radar Evaluation Pod) [fuel cell problems]
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* Gemini 10 (rendezvous with an uncooperative target)

* Gemini 11 (rapid one-orbit rendezvous)

* Gemini 12 (unplanned rendezvous without radar)

* Apollo 9 (LM-active rendezvous)

* Apollo 10 (Lunar Orbit Rendezvous)
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Braking Schedule

Apollo LOR:

* 6000 feet: -30 fps
3000 feet: -20 fps
e 1500 feet: -10 fps
600 feet: - 5 fps

Gemini 12 Pilot Report:

Braking was accomplished in increments, starting with a 3 ft/sec decrease
to a closing rate of 45 ft/sec at the fourth midcourse correction. At a
range of about 1.5 nautical miles, the closing rate had been decreased to
about 17 ft/sec. The inertial indicators were used for an inertial reference
during this period. The line-of-sight rates were very small throughout this
portion of the braking sequence, requiring only one input correction,
according to the inertial indicators. At a range of approximately one
nautical mile, inertial reference was shifted to the stars.

From approximately one mile range, braking was accomplished in small
increments. The analog range and range-rate indicators did not function
during the braking phase. Position and closing rates were maintained by
monitoring computer information and by visual observations of the
target. At the completion of the rendezvous, the propellant-quantity-
remaining indicator read 69 percent.
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Discussion Groups

* Hacker chapter 12 (“Spirit of 76”)

* The story of the first rendezvous

* FETM video episode 1 (“Can We Do This?”)

* NASA from the lunar landing decision through the end of Project Gemini

* Summary Conference chapter 2 (“Summary of Rendezvous Operations”)
* A detailed review of Gemini rendezvous



Long Duration Missions (before Shuttle/Mir)

Mercury-Atlas 9 1.4 days

Gemini 4 4.1 days
Gemini 5 7.9 days
Gemini 7 13.8 days
Skylab 2 28.0 days
Skylab 3 59.5 days
Skylab 4 84.1 days
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LINE-OF-SIGHT GUIDANCE
TECHNIQUES FOR MANNED
ORBITAL RENDEZVOUS
by
Edwin Eugene Aldrin, Jr.
January 1963

degree of Doctor of Science



Team Project Status Reports

* Due on ELMS before class this Thursday
* And a second one the Tuesday following Spring Break

* Paragraph 1: What you have done so far

* Paragraph 2: Problems you have encountered
* Only needed if you have had problems
* |f you need help with problems, also send us an email!



https://apolloinrealtime.org/11
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Real-Time Mission Experience : | [ I O T PR s .
In Lunar oOrbit %/7° |Begln lunar orbit 6/75
Sat Jul 191969 ' 11:41:15 PM |Music: Bettye Swann - Angel Of The Morning

\Music: Frank Sinatra - It's Nice To Go Trav'ling
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ybus Control
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Mission Day: 4/9

Mission Phase:
In lunar orbit

Crew Status:
In Command Module, docked with the Lunar Module

Command Module:

In lunar orbit. Orbit: 6/31

Distance from Earth:

207,559 nautical miles (384,399.2 km) average

086:09:15:07
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Aldrin Oops!

Collins What time is it, Neil, 88 hours, something like that?

Armstrong 86:13.

Armstrong Doesn't it look like some of these crater walls had
scallops inside like a design in a fan — like feathers. FIDO:

Aldrin Seashells.
Armstrong Yes.

Aldrin Like seashells - very pretty, very symmetrical.
Armstrong Take along one of those craters.

Aldrin I took overlapping pictures of all that ... as well.

Collins I want to take the - we're going to have to carry a lot
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