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Mission Operation Report
No. M-913-65-04

MEMORANDUM June 1, 1965

To :  A/Administrator

From : M/Associate Administrator for Manned Space Flight

Subject: Gemini Flight Number Four (GT-4) Additional Flight Activities

Subsequent to the preparation of the GT-4 Mission Operation Report several
new procedures and items of equipment have progressed to a stage of flight
readiness. Consequently, three significant additional flight activities are
now possible and have been included in the mission. These activities are:
extra vehicular activities (EVA); extra vehicular propulsion; and demonstration
of rendezvous with the booster second stage. Additional details of these
flight plan activities are provided in the attached supplement to the basic
report.

eorge k. MuelM

Enclosure:
MOR No. 913-65-04
Change 1

FOR INTERNAL USE ONLY
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ADDITIONAL GT-4 FLIGHT PLAN ACTIVITIES

Three additional special engineering and operational objectives are now
planned for the first four orbits of the GT-4 Mission:

1. Demonstration of extravehicular activities (EVA) using a 25 foot
umbilical. Potential future application includes crew transfer, in-
flight repair, and inspection of orbiting objects.

Demonstration of extravehicular maneuvering using a simple, one-
man propulsion unit. This device could be used with or without
a spacecraft tether on future missions.

Demonstration of rendezvous with the booster second stage. This
activity will provide valuable early information and maneuvering
procedures necessary to rendezvous with a target vehicle. Flashing
lights identical to those designed for the Gemini/Agena Vehicle
have been installed on the booster second stage for this test.

The Flight Plan sequence involves post-launch separation from the launch
vehicle, then maneuvering to stop the spacecraft separation velocity. The

first two orbits will be flown with the spacecraft at distances less than one
quarter of a mile from the launch vehicle. Nighttime separation will be
sufficient to prevent the flashing lights from disturbing the pilot's visual dark
adaptation. The first orbit will be occupied with operational checks of the
spacecraft guidance, maneuvering, and environmental control systems. The
pilots will utilize the second orbit to prepare for the extravehicular activity.
This procedure involves unstowing and assembling a 25-foot umbilical, the
emergency oxygen pack, a maneuvering unit, and the cameras. Over Hawaii,
at daybreak, near the end of the second orbit, the cabin will be depressurized
and Jim McDivitt will maneuver to within close proximity of the booster. At
this point, the right hatch will be opened and Ed White will climb out and
hold on the right forward portion of the spacecraft until McDivitt gives him a
release command. Upon command, White will push off slowly and reorient
himself with the hand-held maneuvering unit to face the booster. A 35-mm still
camera (Zeiss-Contarex) mounted on the maneuvering unit will be used to photo-
graph the booster and spacecraft with various earth/sky backgrounds. After
testing his ability to maneuver in a zero gravity environment, White will
maneuver back toward the spacecraft and ingress. The total time separated
from the spacecraft will be approximately 10 minutes. He will be inside

with the cabin repressurized by the time the spacecraft passes over Ascension
Island on the start of the third orbit.

Shortly after passing Ascension, McDivitt will maneuver ahead of the booster
with 5 feet per second separation velocity. Because this maneuver places the
spacecraft in a higher altitude and longer period orbit than the booster, it will
rise above and fall behind the booster. One orbit later, the spacecraft
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will trail 16 miles behind the booster. At this point, a spacecraft retardation
maneuver of 13 feet per second will initiate the visual rendezvous sequence.
The spacecraft will approach the booster from behind and below. Because of
unknown variation in the atmospheric density and drag of the slowly tumbling
booster, the exact approach trajectory cannot be predicted. The flight crew
will measure elevation angles of the booster and will initiate rendezvous
maneuvers when the booster is approximately 45 degrees elevation angle above
the spacecraft. By observing the movement of the booster with respect to the
star background and with respect to the spacecraft inertial platform display, the
crew can determine the proper lateral maneuver to null the lateral component
of velocity thereby resulting in a spacecraft velocity vector which is directly
toward the booster. After removing the lateral velocity difference, the pilot
will apply a series of breaking maneuvers with the forward firing thrusters to
reduce the closing velocity. The flight crew will measure with onboard
instruments the total maneuvering velocity required for the rendezvous procedure.
The spacecraft should be back in close proximity of the launch vehicle over
the Northeast coast of South America at the beginning of the fifth orbit.

After the rendezvous operation is complete, the spacecraft will again separate
from the booster - this time using a maneuver which will place the Gemini
spacecraft on an orbit with a predicted lifetime of four days.

The EVA suit is the new G4C suit which replaces the G3C suit used so
successfully by the GT-3 flight crew. The GA4C suit has the following new
features:

a. Helmet - incorporation of triple lens shield (visors) for visual, thermal,
impact, and micrometeorite protection.

Torso -

Change to Nomex (HT-1) "Linknet" in restraint layer for increased
structural strength.

Incorporation of strain relief zipper in sealing closure.
Incorporation of redesigned ventilation inlet and outlet fittings with
automatic locking and redundant sealing features.

Replace Nomex (HT-1) coverlayer with integrated thermal and
micrometeority cover layer.

Gloves - Incorporate new design with increased mobility, abrasion
resistance and thermal protection.

Bio-connector - Self-alighment, pin protective design.
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Figure 1 depicts the
principal physical
differences between
the old G3C suit

and the new EVA
G4C suit. Figure

2 shows that with

one visor down on
the new G4C helmet,
there is practically
no attenutation of
light entering, whereas
Figure 3 shows that
with two of the visors
down there is a
noticeable difference
in the amount of
light that enters the
astronaut's eyes.

With the third visor
down, there would
be a similar decrease
in the amount of
light allowed to enter
the helmet.

The multivarious layers

of materials used in

the EVA GA4C suits

are delineated in

Figure 4. It should G-4C
be noted that the Old OVERVISOR
G3C suit consisted SPACE
only of the pressure HELMET
and restraint layers

of Figure 4 with the

HT-1 nylon outer

protective layer.

The EVA spacesuit ;
has received the ! “MGS-8119

following qualifi- ¢
cation tests:
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G-4C
OVERVISOR
SPACE
HELMET

G-4C EXTRAVEHICULAR SUIT

THERMAL AND PRESSURE AND
MICROMETEOROID RESTRAINT
PROTECTVG LAER LAYERS LAYERS
(6.8 0Z/YD* WHITE)
USE: WEAR AND
SOLAR REFLECTANCE

HT-| NYLON
MICROMETEOROID ABSORBER
WHITE) USE

7 LAYERS ALUMINIZED

MYLAR SEPARATED BY &

7 LAYERS UNWOVEN S Ve

DACRON SPACERS HT-I NYLON INNER MICROMETEOROID W THICKNESS
STOPPER LAYERS, ;- 21YD? 013 INCHES
(EACH 6.8 0Z/YD® WHITE) USE: WEAR G-4C 39.9 0Z/YD* 312 INCHES
AND MICROMETEOROID PROTECTION
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Leakage

Proof pressure

02 compatibility
Ejection envelope
Cold temperature
Rapid decompression
Life cycling

Visor testing

0O Q0 U Q

g.
h.

Should the 25-foot long tether fail in some manner, the pilot will be carrying
a chestpack that has been compatibility qualified with the G4C suit and con-
sists principally of an emergency oxygen bottle with automatic valving.

It should be emphasized that both the primary and backup flight crews have
undergone 40 minutes cabin depressurization with the hatches open at a
simulated altitude of 150,000 feet in the chambers at McDonnell, St. Louis
during which time they practiced opening and closing the hatches, taking
pictures, and other actions that will take place during EVA.

The extravehicular maneuvering will be accomplished using a zero g Integral
Propulsion (ZIP) Unit as shown in Figure 5. This device is handheld and
accomplishes propulsion by jetting oxygen out through a single forward firing
nozzle and two aft firing nozzles as selected and aimed by the operator. It
includes a camera mounted for convenient extravehicular photography.
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MEMORANDUM May 24, 1965

To :  A/Administrator

From : M/Associate Administrator for Manned Space Flight

Subject: Gemini Flight Number Four (GT-4)

GT-4, the fourth in a series of twelve planned Gemini flights is scheduled to
be launched from Complex 19 at the John F. Kennedy Space Center on or after
3 June 1965. This will be the second manned Gemini mission and the longest
ever attempted by a two-man crew. The purpose of the mission is to further
demonstrate manned space flight for a period of four days.

The nominal launch time is 10 a.m. EDT (1400 GMT). The space vehicle is

to be launched on an azimuth of 72 degrees and the spacecraft will be inserted
into an initial orbit of 87-161 N.M. at an orbital inclination of 32.5 degrees.
The 62 revolution mission will have a duration of approximately 97 hours and 50
minutes. The primary and backup flight crews are of the "new generation,” being
members of the second group of astronauts. James A. McDivitt will be the
command pilot and Edward H. White, Il will be the pilot. Because the duration
of the flight is one of the most significant aspects of their mission, the post-
flight activities will involve expanded medical evaluation as compared with
previous missions, including at least 24 hours aboard the recovery aircraft carrier,

the USS WASP.
After conducting various orbital maneuvers and the thirteen experiments during the

four-day mission, the spacecraft will reenter and touchdown approximately 400
miles southwest of Bermuda for a water landing and carrier retrieval.

74’ George E MuZer

Enclosure

MOR No. M-913-65-04

FOR INTERNAL USE ONLY
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FOREWORD

MISSION OPERATION REPORTS are published expressly for the
use of NASA General Management as required by the Administra-
tor in NASA Instruction 6-2-10 dated August 15, 1963. The pur-
pose of these reports is to provide NASA General Management with
timely, complete and definitive information on flight mission plans
and results from launchings with Scout class or larger vehicles.

Initial reports are to be prepared and issued for each flight project
just prior to launch. Following launch, updating reports for each
mission will be issued to keep General Management currently in-
formed as provided in NASA Instruction 6-2-10.

Distribution of these reports has been specifically directed by Gen-
eral Management and they are not available for additional or general
distribution. The Office of Public Affairs publishes a comprehensive
series of pre-launch and post-launch reports on NASA flight missions
which are available for general distribution.

Publishec and Distributed
by
OFFICE OF PROGRAM REPORTS
OFFICE OF PROGRAMMING
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Washington, D, C, 20546
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GENERAL

Gemini Flight Number Four (GT-4) is the second
manned orbital flight in the Gemini Program and
the fourth flight in a series of twelve planned to
Re-entry W /- develop long-duration and rendezvous capability,
el g . docking techniques, extra-vehicular activities,
Mg e and controlled reentry. The first three Gemini
P flights demonstrated: orbital insertion capability;
separation point —_Rle spacecraft structural integrity; and spacecraft
Oxidizer tank sy systems performance and crew accommodation
Equipment bay ' qualities, respectively. This GT-4 mission is
py intended to further demonstrate manned space
flight for a period of four days, the longest
ever flown by two astronauts. The space vehicle
is depicted in Figure 1.

Stage 11 engine

thrust chamber — " R MISSION OBJECTIVES
PRIMARY

e Demonstrate and evaluate the performance of
the Gemini spacecraft systems for a period
exceeding four days.
Evaluate the effects of prolonged exposure
: to the space environment on the two-man
Oxidizer : flight crew in preparation for missions of
i 14 longer duration.
SECONDARY
e Demonstrate OAMS capability to perform retro fire
backup.
Demonstrate the capability of the spacecraft and
flight crew to make significant in-plane and
G 1 i s out-of-plane maneuvers.
imbal point ' ’ Conduct further evaluation of spacecraft
5 ' systems as outlined below:
1. Structure and thermal protection
2. Environmental Control Systems (ECS)
3. Crew stations
o Batteries’ 4. Guidance and Control System
de

:m'guenigﬁ:ydceéifggz.fl;ty:{:‘unmy{\‘zf ‘i Orbital Attitude and Maneuver System
: ?r:(:g;??x?‘serrelem*w system (TARS) (OAMS)
o Radio ‘guidance system (RGS)
% IAfameniaion a lemetry ysen Execute the following experiments:

e D-1, Basic Object Photography
bifkia 8 -6, Surface Photography
8, Radiation in Spacecraft
9, Simple Navigation
-3, In-Flight Exercises
-4, In-Flight Phonocardiogram
-6, Bone Demineralization
SC-1, Electrostatic Charge

*Equipment bay contains

D
D
D

M
M
M
M
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MSC-2, Proton Electron Spectrometer
MSC-3, Tri-Axis Magnetometer
MSC-10, Two-Color Earth's Limb Photos
S-5, Synoptic Terrain Photography

S-6, Synoptic Weather Photography

UNUSUAL TASKS OF THIS MISSION

One of the interesting tasks of this mission is the duration of the flight. It

will be the longest ever to be conducted by a two-man crew. Another highly
interesting item is that control of the mission for the first time will be from the
Mission Control Center (MCC) Houston. Some elements of the Mission Control
Center at Cape Kennedy and the GSFC computing facility will be standing by as

a backup during the launch phase. The computing facilities at GSFC will also be
used as a backup to MCC-Houston during the orbital phase. Flight controllers will
man the MCC in three shifts to give complete round-the-clock coverage of the four-
day mission. Crew control of reentry will be accomplished by tracking the roll
needle rather than nulling the down-range and cross-range needles as on GT-3.

The experiments will, of course, contribute much information for the scientific

and medical communities. The G4C suit which replaces the G3C suit used on

GT-3 has the following new features: a triple overvisor, a redundant pressure
closure seal (zipper), and thermal and meteoroid protection integrated in the

outer cover layer. Abort procedures to be utilized by the astronauts in the

unlikely event it becomes necessary for them to terminate a mission before orbital
insertion are different from those used in the Mercury program. In that program,
the fireball that would have been created had a conflagration occurred on the pad,
would have -bee.n large enough to ABORT PROCEDURES

engulf an ejecting astronaut, so
it was necessary to add an escape
rocket to lift the entire spacecraft

free of the area. The GLV, on MO Cewore T TR AOUD
the other hand, uses self-igniting
fuels which, upon mixing, create a
fireball small enough so that the T
astronauts can eject from the
spacecraft in much the same man-
ner as is done in today's high
performance et aircraft. This

is called the Mode | abort pro- -
cedure. The three abort modes Ea
are more fully defined by the ey
altitude and elapsed time-after-
launch parameters depicted on
Figure 2.

MODE I - EJECT AFTER SHUTDOWN

MODE II - SALVO RETROS AFTER SHUTDOWN

SEA LEVEL

5/24/65
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LAUNCH VEHICLE DESCRIPTION

The Gemini Launch Vehicle (GLV) has been modified by man-rating an Air Force

Titan |l missile. The GLV has two stages, the first 71 feet long and the second 18

feet long; both stages have a diameter of 10 feet. The gross loaded weight of the

two stages is 337,521 pounds and they both burn storable hypergolic (self-igniting

upon mixture) propellants. First stage thrust is approximately 430,000 pounds at sea
level. Second stage thrust is approximately 100,000 pounds. The various systems of
the GLV have been detailed in previous Gemini MOR's and what follows is additional
information concerning modifications made to GLV-4. The fuel dampener and oxidizer
standpipe used to suppress longitudinal oscillations have been redesigned. Butt welding
vice lapped joints have been utilized on the fuel tank conduits to eliminate minute
cracks. Malfunction Detection System circuitry has been redesigned to provide separate
indications of the subassembly thrust level and additional insulation has been applied to
provide increased fire protection. Sixteen T/M readout points have been removed

from the GLV because they are no longer required and one range safety circuit has
been added to the destruct system interlocking AGE and the GLV motor driven switch
control. This circuit will prevent switch cycling in the event that both set and reset
signals are inadvertently applied during checkout.

TABLE |
PROJECT COST
(In Millions)

FY 62 FY 63 FY 64 FY 65 FY 66 FY 67  Total

Spacecraft 30.3 205.1 280.5 165.3 122.7 19.1 823.0
Launch Vehicle 24.4 79.1 122.7 115.4 88.6 8.5 438.7

Operational
Support o1 4,9 15.7 7.7 30.8 13.0 92.2

Total RD & O 54.8 289.1 418.9 308.4 242.1 40.6 1353.9

This level of funding will provide for twelve Gemini Launch Vehicles, twelve space-
craft, seven Agena Target Vehicles, six Atlas booster missiles and the operational costs
of flight testing and the associated Ground Support Equipment.

SPACECRAFT

The spacecraft is 18.75 feet long and its two sections, a reentry module and an adapter
section will weigh 7799 lbs. fully loaded with the astronauts onboard. The configuration
will be the same as was flown on GT-3 except for the following: minor changes have
been made to switch positions and nomenclature, three additional (total of six) adapter
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M-913-65-04

batteries will be required, radial thrusting TCA's and burst diaphragms in the "B"
package that were removed for GT-3 are both installed on GT-4, and will act
through the Spacecraft Centers of Gravity. An HF antenna has been added to the
adapter section for orbital use and the HF transciever there has been removed.
The C-band phase shifter now has its own inverter, the recovery flashing light

can now be turned off during daylight hours, the HF antenna on the cabin section
has been redesigned, and the adapter S-band transponder in the adapter section has
been replaced with a C-band transponder which will have a different pulse spacing
from the one in the spacecraft. In the GT-4 mission S/C, urine will be dumped
directly overboard from the urine bellows through a shut-off and selector valve, a
solenoid valve and a heated line. Redundancy is provided by the capability to
dump urine through the launch cooling heat exchanger (water boiler). The main
chute disconnect cartridge has been changed from a 22-second time delay to a
zero second delay and new long-life attitude thrusters have been installed.

EXPERIMENTS

The 13 experiments are depicted and described on the following pages:

1. D-1, Basic Object Photography
In conducting this experiment, the as- [D-1 BASIC OBJECT

tronauts will employ elaborate photo- PHOTOGRAPHY

optical equipment to investigate the
technical problems associated with
observing, evaluating, and photo-
graphing objects in space. These
objects include the 2nd stage of
the launch vehicle and natural
celestial bodies such as the moon.
Data from this experiment will be
used to evaluate the astronauts'
ability to view and track objects,
and to maintain object-camera
orientation by maneuvering the
spacecraft. Equipment which will
be used is illustrated in Figure 3.
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2. D=6, Surface Photography
This experiment will investigate
the technical problems associated
with an astronaut's ability to
acquire, track, and photograph
terrestrial objects from a space-
craft with more elaborate photo-
optical equipment than that used
previously. The astronaut will
photograph selected series of
objects during day-side and
night-side intervals of the flight
using specified lens=film combi-
nations. The resulting data will
be used to evaluate the astronaut's
ability to maintain object-camera
orientation by maneuvering the
spacecraft. Figure 4 shows the
camera mount installed on the
spacecraft window.

3. D-8, Radiation in Spacecraft
Data from this experiment will be
used fo supplement external radi-
ation measurements in studying
the dose levels within the space-
craft resulting from passes through
regions of varying radiation
intensity. Two tissue-equivalent,
current-mode ionization chambers
will be used to measure the
variation of absorbed dose-rate
inside the spacecraft. Five
small packets containing radia-
tion detection and measurement
devices will be placed at
various locations in the cabin

to ascertain their suvitability as
convenient dosimeters of space
radiation and measure total
accumulated dose. Figure 5 shows
some of the equipment to be used
for this experiment.

5/24/65
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D-6 SURFACE PHOTOGRAPHY

“ M65-8125

-

FIG. 4

D-8 RADIATION IN SPACECRAFT
(PORTABLE UNIT)
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4, D-9, Simple Navigation
This experiment is designed to D-9 SIMPLE NAVIGATION
develop and test navigation pro-
cedures which employ a simple
stadimetric device and a sextant

to make sightings and measurements
in space using the horizon and
stars as references. Data from
sightings will be used in compu-
tations to determine orbital
parameters. These results will

be compared with actual
parameters to determine the
accuracy of the procedures.

The hand held sextant to be used

is shown in Figure 6.

HAND HELD SPACE SEXTANT

MG5-8097

FIG. 6

5. M-3, In-Flight Exerciser
The purpose of this experiment is
to asiesf the astronauts' capacity M-3 IN-FLIGHT
to perform physical work under
spacecraft conditions. Monitored
exercise will be performed by the
astronauts prior to the flight to
establish control data. Isotonic
exercises employing a bungee
cord and involving the arms and
legs will be taken prior to and
after exercising. Pulse rate will
be monitored continuously. The
inflight data obtained will be
compared with the control data
to determine the capacity for
work in space. Figure 7 shows
the manner in which this exercise
will be performed.

5/24/65




6. M-4, In-Flight Phonocardiogram

The purpose of this experiment is

to measure the fatigue-stage of an
astranaut's heart muscle during a
long-duration flight. A microphone
will be applied to an astronaut's
chest wall at the cardiac apex.
Heart sounds detected during the
flight will be recorded on an on-
board biomedical recorder. The
sound trace will be compared to

the waveform obtained from a
simultaneous inflight electro-
cardiogram to determine the time
interval between electrical
activation of the heart muscle

and the onset of ventricular
systrole. Figure 8 illustrates the
method of installation of the phono-
cardiogram transducer.

7. M=-6, Bone Demineralization
The purpose of this experiment

is to establish the occurrence

and degree of bone deminerali-
zation resulting from prolonged
weightlessness during spaceflight.
Special X-rays will be taken of
an astronaut's heel bone and the
terminal bone of the fifth digit
of the right hand. Three pre-
flight and three postflight
exposures will be taken of these
two bones and compared to
determine if any bone deminerali-
zation has occurred due to the
space flight. Figure 9 illustrates
the laboratory procedure which will
be used for this experiment.

5/24/65
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M-4 IN-FLIGHT
PHONOCARDIOGRAM

PROTOTYPE PHONOCARDIOGRAM
TRANSDUCER AND
SIGNAL CONDITIONER

GEMINI EXPERIMENT

BONE DEMINERALIZATION

ESTABLISH DEGREE
PURPOSE OF BONE
DETERIORATION

EQUIPMENT STANDARD XQRAV
WEIGHT  N/A VOLUME N/A
PROCEDURE 1 cur y.pay

N/A ‘

LOCATION

PRE AND POST -

A
‘\.
MG4-1886

FIG. 9
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8. MSC-1, Electrostatic Charge
Before rendezvous missions are

attempted, an investigation MSC-1
must be made of the possibility ELECTROSTATIC
of inadvertent ignition of
pyrotechnics and other detri- CHARGE
mental effects due to discharge .
of electrostatic charge potentials

during rendezvous. In this

experiment, an electrostatic-

potential meter, which protrudes

through the wall of the space-

craft adapter assembly, will be

used to detect and measure any

accumulated electrostatic charge

that may be created on the

surface of the spacecraft by ; s
ionization from engine exhaust. ' FIG. 10
This data will be analyzed to '
determine if the charge is adequate

to create a rendezvous hazard. Fig-

ure 10 shows the detector installation.

9. MSC-2, Proton Electron
Spectrometer

This experiment is designed to

measure the quantity and energy

of protons and electrons present

immediately exterior to the

orbiting spacecraft. This will be

accomplished by means of a PROTON

scintillating=crystal, charged-

particle analyzer mounted on ELECTRON
the adapter assembly of the
: Data f:,om this SPECTROMETER

spacecraft.

experiment will be used to
correlate radiation measure-
ments made inside the space-
craft and to predict radiation
levels on future space missions.
The proton electron spectrometer
installation is shown in Figure 11.

5/24/65




. 10. MSC-3, Tri-Axis Magnetometer

In this experiment, the

direction and magnitude

of the earth's magnetic

field with respect to the
spacecraft will be measured.

A tri-axis fluxgate magneto-
meter, mounted in the adapter
assembly of the spacecraft will
be used. The equipment installa-
tion is shown in Figure 12.

11. MSC-10, Two-Color Earth's
Limb Photos
The astronaut will obtain photo-
graphs of the earth's limb using
a hand-held camera, black and
white film, and a special filter
mosaic which will allow each
picture to be taken partly
through a red filter and partly
through a blue filter. After
the flight, the negative will
be subjected to careful measure-
ments, and the resulting data
will be used in statistical
analyses to evaluate the limb
radiance. These studies will
be used to determine if the
sun-lit earth's limit can be
reliably observed in the short-
visible or near-ultraviolet spectral
region. The camera to be used for

this experiment is shown in Figure 13.

5/24/65
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MSC-3 TRI-AXIS
MAGNETOMETER

MSC-10 TWO-COLOR
EARTH’S LIMB PHOTOS

MG5-8105

FIG. 13
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12. S-5, Synoptic Terrain
Photography
The objective of this experi-
ment is to obtain high quality
photographs of selected parts
of the earth's surface. The
spacecraft will be manually
oriented from an orbit mode
attitude to a moderately high
camera depression angle attitude.
After a series of photographs
has been taken, the spacecraft
will be reoriented to the orbit
mode attitude. Four spacecraft
orientation maneuvers will be
required during which approxi-
mately 40 pictures will be

GEMINI EXPERIMENT NO. §-5
SYNOPTIC TERRAIN PHOTOGRAPHY

PURPOSE  oBTAIN HIGH QUALITY PHOTOGRAPHS
OF THE EARTH'S SURFACE

EQUIPMENT 70MM CAMERA AND FiLM

WEIGHT 11s. YOLUME 0.036 CU. FT.

PROCEDURE POSITION SPACECRAFT, TAKE
PICTURES

LOCATION  pResSuRIZED cABIN
PHOTOGRAPH OF THE HIMALAYAS IN THE INDIA, NEPAL, TIBET BORDER AREA, TAKEN BY ASTRONAUT
L. GORDON COOPER, JR., DURING HIS 22-ORBIT MA-9 MISSION.

taken over areas of the

United States. Figure 14 shows
one of the photos taken by Gordon
Cooper which is similar to the
terrain photographs planned .

13. S-6, Synoptic Weather
Photography
The objective of this experi-
ment is to learn more about
the earth's weather systems by
obtaining high quality photo-
graphs of selected cloud for-
mations. As in experiment
S-5, the spacecraft will be
oriented from an orbit mode
attitude to a moderately high
camera depression angle attitude.
After a series of photographs
has been taken, the spacecraft
will be reoriented to the orbit
mode attitude. Approximately
10 orientation maneuvers will
be required during which
approximately 40 pictures will
be taken. The photograph shown
in Figure 15 taken by Gordon
Cooper is similar to those planned
on this flight.

5/24/65

” Gmn EXPERIMENT NO. $-6
SYNOPTIC WEATHER PHOTOGRAPHY

SIS PURPOSE  osTAIN WiGH QUALITY CLoup
PHOTOGRAPHS

%% EQUIPMENT 70 MM CAMERA AND FILM

E WEIGHT 118, vowume  0.036 cu. 1.

B PROCEDURE POSITION SPACECRAFY AND TAKE
PHOTOGRAPHS

 LOCATION PRessurizeD CABIN

PHOTOGRAPH OF CLOUDS AND THE BURMA WEST COAST, WEST OF RANGOON, TAKEN BY
ASTRONAUT L. GORDON COOPER, JR., DURING HIS 22-ORBIT MA-9 MISSION. MG4-1767

FIG. 15
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ASTRONAUTS

The Command Pilot for the GT-4 mission will be James A. McDivitt and the Pilot
will be Edward H. White, 1l. The backup flight crew will consist of Frank Borman

as Command Pilot and James A. Lovell, Jr., as Pilot. Their pictures and biographies
follow:

FIG. 16

JAMES A. MCDIVITT

Bomn in Chicago, Illinois on June 10, 1929. He graduated first in his class from the
University of Michigan with a B.S. in aeronautical engineering. McDivitt is married
to the former Patricia A. Hass of Cleveland, Ohio and has three children. McDivitt
joined the Air Force in 1951 and is an Air Force Major. He was awarded three
Distinguished Flying Crosses, five Air Medals and the Choo Moo Medal from South
Korea. He is a graduate of the United States Air Force Experimental Test Pilot
School and the United States Air Force Aerospace Research pilot course. He served
at Edwards Air Force Base, California, as an experimental test pilot. McDivitt has
logged more than 3,000 hours flying time, including 2,500 hours in jet aircraft.

McDivitt was selected as an astronaut by NASA in September 1962. In addition to
participating in the overall astronaut training program he has had additional specialized
duties. These duties include monitoring the design and development of the guidance
and navigation systems for the Gemini and Apollo spacecraft, as well as monitoring

the overall Apollo Command and Service Modules.

EDWARD H. WHITE Il

Born in San Antonio, Texas, on November 14, 1930. White received his B.S. from
the United States Military Academy and his M.S. in aeronautical engineering from
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the University of Michigan. He is married to the former Patricia E. Finegan of
Washington, D.C. and has two children. White, an Air Force Major, received
flight training in Florida and Texas, following his graduation from West Point.

He attended the Air Force Test Pilot School at Edwards Air Force Base,
California, in 1959. White was later assigned to Wright-Patterson Air Force
Base, Ohio, as an experimental test pilot with the Aeronautical Systems
Division. In this assignment he made flight tests for research and weapons
systems development, wrote technical engineering reports, and made recommen-
dations for improvement in aircraft design and construction. He has logged more
than 3,600 hours flying time, including more than 2,200 hours in jet aircraft.
White was named as a member of the astronaut team selected by NASA in
September 1962.

FRANK BORMAN

Bom in Gary, Indiana on March 14, 1928. He re-
ceived his B.S. from the United States Military Academy
and his M.S. in aeronautical engineering from the
California Institute of Technology. He is married to

the former Susan Bugbee of Tucson, Arizona and has

two sons.

Upon graduation from West Point, Borman, now an Air
Force Major, chose an Air Force career and received
his pilot training at Williams Air Force Base, California
From 1951 to 1956 he served with fighter squadrons in
the United States and in the Philippines and was an
instructor of thermodynamics and fluid mechanics at
the U.S. Military Academy, West Point. He was
graduated from the USAF Aerospace Research Pilots
School in 1960 and later served there as an instructor.
In this capacity he prepared and delivered academic
lectures and simulator briefings, and flight test brief-
ings on the theory and practice of spacecraft testing.
Boman has logged more than 4,400 hours flying time,
including more than 3,600 hours in jet aircraft.
Borman was one of the nine astronauts named by NASA
in September 1962.

JAMES A. LOVELL, JR.

Born in Cleveland, Ohio, on March 25, 1928. He
received his B.S. from the United States Naval
Academy. Lovell is married to the former Merilyn
Gerlach of Milwaukee, Wisconsin and has three
children.

Lovell, a Navy Lieutenant Commander, received
flight training following his graduation from
Annapolis. He served in a number of Naval
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aviator assignments including a three year tour as a test pilot at the Naval Air
Test Center at Patuxent River, Maryland. His duties there included service as
program manager for the FAH Weapon System Evaluation. Lovell was graduated
from the Aviation Safety School of the University of Southern California. He
served as flight instructor and safety officer with Fighter Squadron 101 at the
Naval Air Station at Oceana, Virginia. Lovell has logged 3,000 hours flying
time, including more than 2,000 hours in jet aircraft.

Lovell was selected as an astronaut by NASA in September 1962. In addition to
participating in the overall astronaut training program, he has been assigned
special duties. These duties included monitoring design and development of
recovery and crew life support systems. These include space suits, environmental
control system and developing techniques for lunar and earth landings and recovery.

TRAJECTORY

The launch trajectory

for the GT-4 mission

will be similar to that
flown by GT-3. In-
sertion will be at the same
altitude, 87 miles, but
the first apogee of GT-4
will be 161 miles. The
Gemini launch sequence
is shown in Figure 20.

5:0 CHANGE | °
ABORT MODE

n
g

A CUANCE T SHUTOOuN
FLIGHT PLAN TSN RET

-
o
=
=
=

In addition to the various
orbital maneuvers to be

performed during the mis- DELAYED MODE 11: SHUTDOWN
sion, as called out in | . | :msﬁmﬁm
Table Il, other activities | *JETTISON RETRO
will be taking place as 1 ——0:50 CHANGE ABORT————~—- ; mmm
" 2 MODE

is shown below in Table
Ill, a summarization of
the Flight Plan. The 1 ——0:20 STOP ROLL 072 MODE 1: EJECT
consumable items loaded .
onboard the spacecraft A (010 START ROLL 085

are shown in Table V.

aal — T s Lt -]

——0:23 START PITCH

000 LIFT OfF=
0 50

-
RANGE- NAUTICAL MILES
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MANEUVER

AV

HP/HA
AFTER
MANEUVERS

APPLICATION

POINT OF

DIRECTION
OF THRUST

TRANSLA-
TIONAL
THRUSTER

PURPOSE

Separation

1

2A

3B

4

10FPS

7FPS

12FPS

5FPS

5FPS

5FPS

27FPS

4FPS

6FPS

110FPS

87/161 N.M.

91/161 N.M.

94/134 N.M.

93/124 N.M.

45/99
(45/97)*

SECO+2~

2d Apogee

Apogee of
30th Rev.

Approx. 15 min

after 2A

5 min, after

TSC #1

5 min after

TSC #2

Perigee
following 2A

Apogee of
45th Rev.

Perigee
following

62d Rev.
(or 66th Rev.)*

FWD

FWD

FWD

AFT

S/C-Booster Separation

Adjust lifetime (for insertion dispersions.
Evaluate thruster operation.

Adjust lifetime. Evaluate thruster operation.

Evaluate thruster operation. Determine visual

characteristics of thruster plume.

Evaluate thruster operation. Determine visual
characteristics of thruster plume.

Evaluate thruster operation. Determine visual
characteristics of thruster plume.

Adjust lifetime. Evaluate 3-axis

application.

Adjust lifetime. Evaluate thruster operation.

Evaluate thruster operation.

Adjust lifetime.

Achieve OAMS retrofire.

operation.

Evaluate thruster

*FOR PACIFIC LANDING

+TRANSLATIONAL SYSTEM CHECK

y0~G9-E16~W
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TABLE Il
IN-FLIGHT ACTIVITIES

Time |Revolution Function
HRS:MIN | No. EVENT cP | P

0:12 1 Insertion Checklist

D-9 Experiment

Translation Maneuver

D-6 Experiment

MSC-1,2,3, and 10 Experiments
M-3 Experiment

MSC-2 and 3 Experiments

D-8 Experiment

D-9 Experiment

D-1 Experiment

M-3 Experiment

S-5 Experiment

HF Communication Tests

D-9 Experiment

S-6 Experiment

MSC-2 & # Experiments

D-8 Experiment

D-8 Experiment

6_Experiment

6 Experiment

5 Experiment

6 Experiment

M-3 Experiment

MSC-1 Experiment

Translation Maneuvers
Translation Maneuvers

Thruster Failure Check

Power Down S/C

S-5 Experiment

S-6 Experiment

M-3 Experiment

D-9 Experiment

MSC-2 & 3 Experiments

S-6 Experiment

D-9 Experiment

Translation Maneuvers

M-3 Experiment

Apollo Yaw Orientation

Power Down S/C

M-3 Experiment

D-9 Experiment

Power Down S/C

M-3 Experiment

Pre Retro Checklist, TR-5 Minutes
Checklist, TR=1 Minute Checklist
Retrofire, Retro Jettison, Post-Retro
Checklist

Reentry, Drogue Chute Deploy, Pilot
Chute Deploy, Main Chute Deploy,
Two-Point Suspension, Touchdown,
Post-Landing Checklist
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TABLE IV
GT-4 CONSUMABLE LOADINGS

ITEM QUANTITY REMARKS

Batteries 703 lbs. based Each battery has a
on a 2400 A-h 400 A-h capacity

OAMS Propellants
Odixizer 246 |bs
Fuel 164 lbs

Oxygen
Primary 52 lbs Egress bottle are also

Secondary 13 lbs carried if ejection is
required.

Lithium Hydroxide 97 lbs

Food 1b lbs

Drinking Water
Spacecraft 14 lbs
Adapter 61 Ibs

RCS Propellants
Oxidizer 40.4 lbs
Fuel 31.6 lbs

GEMINI PARACHUTE LANDING SEQUENCE

50,000 FEET HIGH ALTITUDE
DROGUE CHUTE
DEPLOYED

LANDING SEQUENCE

At the end of the mission, the parachute - -
landing sequence shown in Figure 21 will

be employed. One item that should be o : SeATON
mentioned in this regard is that should the 5,000 reer — WA
84-foot main parachute fail to open, the S
crew can abandon the spacecraft by eject-
ing and using their personal parachutes to
effect a safe water landing. The latter
sequence would also be employed should & 700 et &= DS PO
the spacecraft come in overland instead of ' e
the intended water landing. — ro—

SEAL CLOSED

= PILOT PARACHUTE
DEPLOYED

SEA LEVEL = TOUCHDOWN

\, ST — JETTISON CHUTE
3 B S ubu

Al
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MISSION MANAGEMENT RESPONSIBILITY

The Gemini Program is managed by the Gemini Program Director who exercises his
direction through the Project Manager at the Manned Spacecraft Center. The direc-
tion of a specific mission is accomplished by a Mission Director acting under the
cognizance of the Associate Administrator for Manned Space Flight from the time a
space vehicle is committed to flight test until the end of the Mission Period.

TITLE NAME ORGANIZATION

Program Director (Acting) Dr. G.E. Mueller NASA Headquarters
Deputy Program Director Mr. W.C. Schneider NASA Headquarters
Program Manager Mr. C.W. Mathews MSC
Mission Director Mr. C.C. Kraft MSC

[ PROGRAM MANAGEMENT

NASA HEADQUARTERS
Office of Manned Space Flight
|
PROJECT MANAGE MENT
Manned Spacecraft Center

|

TRACKING & DATA
ACQUISITION SPACECRAFT LAUNCH VEHICLE

MSC MSC MSC

GSFC McDonnell Aircraft Co. SSD

ETR Aerospace Corporation
Martin Company
Aerojet General

OPERATIONS ORGANIZATION FOR MISSION PERIOD

DOD Mgr for

MISSION DIRECTOR MSF Support
il Operations

Gemini Flight
Ops Rep
Requirements

Coordinator
Security [ i

Officer Deputy for Deputy for
Meteorological. Launch Flight

Group Operations Operati ons

Gemini
Program
Manager

DOD
Recovery
Director

GLV Atlas/Agena | | Medical Flight Recovery
Launch Launch Director Affairs Crew SUPPO”
Director Director Director Director Officer

Gemini i Flight
S/C Test Communi = Support
Conductor cator Officer

FMedical l Flight
Monitor Control
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TRACKING AND DATA ACQUISITION

The ground support network for GT-4 will be the Gemini Manned Space Flight
Network (MSFN) illustrated in Figure 22 and tabulated in Table V. There will
be, however, some minor modifications to the MSFN for the GT-4 mission.
These changes for the GT-4 flight are primarily in locating the range tracking
ships in positions most advantageous for the orbits to be flown.

TABLE \/ - NETWORK REQUIREMENTS FOR GT-4

Tracking Telemetry
Gemini launch

Flight

S Command Controller
Network vehicle pacsaa Manned

Ground Station|Code or others as listed |PCM|FM/F Links R/ | D/ pCs | Tone Sites
received

Mistram | Acq. aid

Merritt Island  |MILA |
Cape Kennedy/ [CNV/ GE-Mod 111-G X 3
Mission Control| MCC
Patrick AFB PAFB
Grand Bahamas | GBI
Grand Turk GTI
Antigua ANT
Ascension Island| ASC
Valkaria, Fla. [VAL
Eleuthera Island |ELU
|Bermuda BDA
Canary Island | CYI
Kano, Nigeria |KNO
Tananarive TAN
Carnarvon CRO
Canton Island |CTN
Hawaii HAW
Guaymas, Mex.|GYM
Corpus Christi [TEX
Rose Knot Victor [RKV
Coastal Sentry [CSQ
Range Tracker |RTK
Pt Arguello, Cal[CAL
White Sands, NM| WHS
Eglin AFB EGL
MSC, Houston |MCC
Telemetry Aircraft (d)

NOTES:

XXX

Nlwlwlwlwlw|njw N ]w]w

XX XXX XXX XXX

a - Record Only ¢ - Remoted to and from the MCC
b - Remoted to MCC d - Three telemetry aircraft in primary recovery area
*Remote Site Data Process (RSDP)

The ground network support facilities include the MCC-Houston, Cape Kennedy
(CNV), Air Force Eastern Test Range (AFETR) downrange stations, the MSFN,
and Goddard Space Flight Center (GSFC). Real time tracking and the acqui-
sition of data for post flight evaluation will be provided by optical and photo-
graphic systems, MISTRAM, GE Mod |ll radar, C-band radar, and the Impact
Predictor (IP) 7094. The network as listed in Table V will monitor spacecraft
and launch vehicle PCM telemetry. The flight controller-manned stations, as
shown in Table V will display selected spacecraft data for real-time evaluation
and transmit these data to the MCC via teletype. The MCC will use both the
Digital Command System (DCS) for transmitting commands. All the remote sites
that are flight controller-manned, except for GYM, will have the DCS command
capability. Tone commands for use by the Range Safety Officer will be used for
manual fuel cutoff (MFCO), auxiliary second stage cutoff (ASCO), and Destruct.
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BACKGROUND

Project Gemini is the stepping stone between the comparatively simple one-man

orbital flights of Project Mercury and the complexities involved in the multi-man
lunar flights of Project Apollo. As such, Gemini's prime reason for being is to

increase knowledge of man's capabilities in space and in developing operational

techniques to support the Apollo Program. Thus, Gemini's objectives become:

Long-duration flights = up to fourteen days
Rendezvous and maneuver in space

Docking with a target vehicle

Extra-vehicular activities by the astronauts
Controlled reentry

Operational training for all flight personnel concerned

To accomplish these objectives, a series of flights have been planned of which
this GT-4 is the fourth. The first three demonstrated respectively: orbital
insertion capability, spacecraft structural integrity, and crew accommodation
qualities. The four-day manned flight will further demonstrate manned space
flight capabilities for the support of future missions of even longer duration.
The remaining eight Gemini flights, all of which will be manned by two
astronauts, are tabulated in Table V| with type of missson and approximate date
of flight:

TABLE VI

Mission No. Mission Objectives Date

GT-5 Seven-day flight with experiments* Latter 1965
GTA-6 Radar rendezvous and docking Early 1966
GT-7 14-day Extra=-vehicular activities Early 1966
GTA-8 Optical rendezvous and docking Early 1966
GTA-9 Simultaneous countdown and Mid 1966
rendezvous
GCTA=10 Direct rendezvous Mid 1966
GTA~1T Apollo-LEM rendezvous simulation Late 1966
GTA-12 Apollo-LEM abort simulation Early 1967

*Includes rendezvous evaluation pod

The planned end-of-the-mission touchdown point is in the Atlantic Ocean approxi-
mately 400 miles southwest of Bermuda as is shown in Figure 23. This is the primary
landing area. The GT-4 mission employs a zone concept for recovery which estab-
lishes four recovery zones: East Atlantic, West Atlantic, West Pacific and Mid-

Pacific. Each zone consists of a circular area with a radius of 240 nautical miles

in which various ships and planes will be stationed. An aircraft carrier will be sta-
tioned only in the primary landing area as illustrated in the recovery forces diagram
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GT-4 PRIMARY AND SECONDARY LANDING ZONES,
RECOVERY SHIP SUPPORT AND CONTINGENCY RESCUE FORCES

0
© LAJES s 0

KINDLEY DD

SAN DIEGO- = X fv@\\‘ (o) @©,LAS PALMAS
U

%agvg 7 H\CxAM@o
s <pD

N J B .
GUAM
ALBRD\U—K‘%//N—\_\ N
p © ASCENSION \ ‘>-
72 PRIMARY ® )
@ RECOVERY AREA e ELISABETHVILLE ST . ©PAGO PAGD
¥
~  SECONDARY ®
o " | \ MAURITIUS S
® ) RECOVERY ARE RIO DE JANEIRO [ —
CARRIER %

00 DESTROYER s PERTH W 2},
9 A

FIG. 23

©  Resule Forces
of Figure 24. Other areas in the world along the ground tracks are called contingency
landing areas. Because these contingency landing areas are world-wide, it has been
necessary fo pre-position certain aircraft with their associated crews, pararescuemen,
and paramedics so that they will be able to reach the spacecraft in sufficient time to
render aid to the downed astronauts. These contingency forces have been deployed to
the bases shown in Figure 23.
It should be noted that there
are numerous types of aircraft
in the launch area and primary
landing area for telemetry,
Weather reconnaiswnce, Qeriql ARS AIRCRAFT PRIMARY RECOVERY ZONE
photography, and recovery (480 MILES |N DIAMETER)
operations. In addition to
these aircraft there are also
several helicopters in the pri-
mary recovery area from the
aircraft carrier that are carry- B KBTI PG ERTIM D
. . : (ELLIPSE - 200 MILES BY
ing swimmers. These swimmers 40 MILES)
deploy into the water and )
attach an auxiliary flotation
collar to the spacecraft. Launch uss wasp anD

ONE DESTROYER
area recovery forces are de- AT TOUCHDOWN POINT

o . . 3 WASP HELICOPTERS
picted in Figure 25. ] WASP COMMAND
AIRCRAFT

1 USAF SSB RELAY AIRCRAFT Z% ARS AIRCRAFT

FIG. 24

RECOVERY AREA FORCES
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LAUNCH AREA RECOVERY FORCES

U*‘{SQ L

\
o I>~\)\/\
72 50

2 MINESWEEPER OCEAN GOIN

\

LANDING FOOTPRINT
\ USMC (27 MILES LONG)
AMPHIBS

FOUR HELICOPTERS
TWO PHOTO JETS
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Belt 11
it dlown
discovered quite a number of
ground the hard way and, uh, uh, by betometer (?),
and by (trisngulation), by trying to determine how high it was, it was

many years before one hewdl some ddedn how hlgh the alr glow really was,

and in oa moment we wlll lreliceate how in a mabboer of seconds Glenn and

srcoat]
apr T A i " . + 1 it o)
wbirety Carpenter was able ctermine In o matter of seconds how high

And then he did away with 50 years of hard work. Again, there
was o discovery made Lhoere, but the point weo that in a few seconds from
the right vantage point you can do & job. Now with the alr glow then
Looking edge on it sort of, uh, ... we'll ... a band we never mean by

>

ly desipned band like in the slide or something like
a Little Cuzzy bulb this is the ailr glow band and this
ecarth, and thig ig roughly about 90 kilometers as determined by
Carpenter and by rockel passing through the air glow.
glow edge on thal we have heard awbout this morning uh, 1t was used in
conneection with the (Sextan) experiments and so on. Now I just wanted
idea ol where we stand in brightness. Now, uh, before
J#“&jf
conce ol ul the thowcsht wiee Lo have him intimateé some

viar i ong duriryr whe roGime oy NASA head-

quarbors and we b Goddrered

jf":'l b Df,/’i A, Jace i_.,1 o

rey ((Drecowmen ) and dobnmseon (GLLL) and myselil” thought ¢ ittle

work on Lhe i e niphl o pood beginning. And uli, uh Glenn

"ilter very similar to thi that was

used over bLhe () ang.  Uh, he, he, us, did not have very much
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chance To obser
on and he called it,

the moment and . « « » and really the first time you see

hing like that you don't know whether it haze or luminous sort; 1t

look hazy. Unfortunatbely, the press and other pcople kept that term
siatence a longs Gime, oo long Lhalb o number of astronomers in Burope

Much of* Lhls haze layer was really a hazy layer and
consisb - ol' dust particles and so on. Really, what Glenn saw
was air glow edge on o Juminouf layer. There may be a little dust there,

i‘»ﬂsw#zqf'nmy something Lo say aboul Lhat, bul the predominate feature

luminous layer. Now, Carpenter has more time to cbserve
lle took the interference filters back up with him, and uh, he was
b r
able to time cltar passing through the air gl as the star

aettin

was setlitling

1

and he n d it and turned it very o 11y through the air

prlow the upper the lower and when it disappenred. From that careful
ng inlormation one wapn able € in down bLlic exact time of the air
Rougshily 90 kilomebters. And = B took many many years to
crovund by Ledaneadation (¢ dods very very difficult cause
koow how Lo Lake care ol Lhal . bLransmission was

rockel pasosine Lhrowsh Lhe air glow returning when the . .

this in a matter

et you
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gome Lime sec astronauts

le to see the
White and McDivitt saw the . . ight, very well. Uh, the let's see
there's another point here; well, we'll go back to that in a momént. The
reagson I think have the other designs Lo show what can be done. If we
have Lime Lo show whal can be done by extending visual observations
will do so. Uh, some ol' these new results, uh, that MeDivitt and
were able to record are very interesting. Uh, first of all, they sa
structure Iin the air glow and this is the first time this is reported.
one instance, a uh, . . . . . . . . . . . is seen some structure in the

|

alr glow that they're looking edge on turns (white) . . . . This has never

been observed before. It is very hard to observe this with a rocket; you

know when to fire the rocket to do that. They, they observed that.

y

They observed meteor going into
ntmosphere down below them. It ig the first time a meteor
reported [‘rom uh, uli, space 'I.-_y an agbronaul And it was a very pecu-
liar expericence (for them I nm surc because i vy saw the things below them
going down into the earth's atmospherc. lhey saw when they were over
over Australis 1 saw (s >uthern) ligh

l; I think this is reported by astronauts

a curtain I th

more
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11
spectacular than sunsets. I will try t Plain that in a moment
Uh, . . . . going to go back a moment to what Cooper, uh, what Schirra
uh, saw during a twilight right after sunset. He observed, uh, the planet
Mars and he observed at twilight, the sun had Just set, a very specta-
cular array of colors, he describes them very carefully in the report,
in the bluc book, his blue book, and summarys blue book too. Uh, he
described a rather interesting blue band that's three blue bands;
you can call Schirra's blues. Uh, . . . . . . is true and he's able

do qulte well, with blues. He observed a dark blue, light blue, and a

. 1 Moy : T
dark blue. And the word a dif

ficult word. When one says
Light one doesn'l know whether one means the blue was a lighter hue or

it was brighter. But, it, it appears to be & ° ight blue, and one has

words Tor what they stand. Anyway, we uh, {rom what these

observations were is (reportedly) on to a tape and is . . . . (debriefing)

and afterwards we are all very consistent. We had an order to try to
construct this thing. The first time around it needed a little correction
when Sehirra saw 1t; the second time around he was somewhat, he was

1

t. We didn't quite know what this thing (band)

pledased with i
not too sure. Uh, we think it might be
" Limeless tube because the . . . . tomorrow is
sume Lechnlbgue Mo biminge as Carpenter had started.
Lhilnk poseibly, one is observing the ozonisphere edge on. The ozonisphere
approximabely, uh, oh, LUrom 10 to 1% kilometers high up to r0O, some-
thing like thsat. L scems nave o maximum around 29 or 20 kilometers.

The, uh, ozone as you know, is very very absorbing in the wWltraviolet,
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Belt 12 1

atomic oxygen green line of the zir glow from the continual we may

have caused people to think that there's something very magic about the

Uil

green (line). If you are starting the green line certainly you want

to observe the green line . . . . . . . are built very carefully to
observe (hojl,r,iinf.{) the green line in and uh, would continue (near). But
- .« applications it may not be always wise o subtract the
(continuim). In other words, while you're dealing with and this is again
those 4000, TO00 . . . . 2% mentioned DUTT is the green line right here
but there's a strong continuim right along here. A lot of light here;
this i he light e 've been talking about. This visual night (glo‘w)
visable night glow edge on is is the total. 0 there's a lot of light
there and Just . . . . in the Sextant experiment . . . . constructively
critical perhaps the reason why the . didn't work too well is after
one is throwing away a lot of light. Uh 11s 18 not as bad as the case of
fog lights you know. Remember years ago the fog lights were yellow.
They were light wasters. There 1s no rcason, the only reason why they
worked well is they werc low down so eventuslly the yellow . . . . disappear.
But you don't want to waste any lipht. lowever, White will point out to
did prefer using the green [ilter and McDivitt preferred
ing the Tilter. | - . ldrst to depends & lot your own method

ol obhoorvation. I witnl, to point oub that one has to be very careful

how one makes . . . . applications of air glow. Uh, . . recall
other, uh, CGhings, they, you weren'lt here yesterday;
little bit about it.

Uh, I think I should . . sensitivelty il" each o' the astronauts
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starting with Glenn who had trouble getting

Well, I really n 1t to g in that much for this reason.

there will be a very fine experiment carefully planned through the . . .

I mean sensitivity uh,

Oh, uh, uh, 0. K. Well, Glenn didn't = change to get . . . . and therefore
he wasn't able to make the same acute observations for example, as Cooper
was able to make because for example, I don't think Glenn had an OpPpPoOT-—
tunity to really get . . . anda see very much on the daytime skies but
you mean maybe, uh, thal type of uh,

Well, uy, yes, uh, or even starlight.

Oh, alright, fine, alright, I see what you mean. What was the flanding)
orbit magnitude?

Yes.

+ .« going back to . . . . let me continue with that
Uh, in one case Cooper was taking a small, woke up and opened his blind
and looked out and he was on the day side. The earth was directly below
him, the sun was directly behind him. So the earth was not illumina
any portion of the window nor was 1t ill uminating anything that the

window saw. There is not primary, sceondary . . . . area .

1

He had n prebly good situaltion and he did see stars
daybime bul he did dndiecate that he was not able Lo see as well
duy side as he did ab night and he saw quite well at night. And, again
we know there's o day aic glow but itbs very dil'lficult to measure and here

50 beginning of u subjective observation of, of its (men) at the



https://h1d:i.,�11.tc
https://bcca1.we
https://start:i.ng

(nbotion) nrd T hope s ny bLhere will be coenpitive cnowsh

on board so that durding Lhe day side one can look and observe physically
what the day air glow is. Now this is very important because here we
have the orbiting . . . . . next year and very important background prob-
lem. Two of the orbiting . . . . Observatories . . . . . are above the
air glow, this alr glow. But the day air glow is much higher and uh,

at least, there's good evidence in the rocket measurements that it's
higher and it's sort of associated with a red air glow. And, so here's
our egituation where an astronaut was able to subjectively note the difference
between day and night in the (::k,y) Uh, MeDivitt and White were able to
see down to Tth an 4th maymiture stars where as the other astronauts
were not able to sce so well. Again it may be a question of time
(darkmentation) perhaps not that much more time but uh, ...

they were getting down to uh, the kinde of sensitivity . . . . that uh,
should be possible under, under good conditions of dull atmosphere.

U

h, should we mention anything (ebout) the window (pane) and uh, . . . . .

to hear more about it, the question on did uy, White smear something on
the window or take something off with his elbow or something. It appeared,
(‘rom what we heard, that he tood something of ' there has been some
accumulation (.) them seattering the medium on the window and we took

it look at whal he did, they have

some ol it ol and when to look in, in

hrotigt e window, 1t looked black where he lind rubbed something off,
ke sense beeausce seattercd light o . . . coming in and
window which had accumidation of little particles which

brought or comething which would get in the light the place where

e moved it and again it looked. But aft 4ll the cockpit inside is
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relatively black compared the outside. And this is true and the
&

looked out through the window uh, there seemed to be a change. In fact,

they have aphotograph of this (spoL) «+ « + . . talk about that. Uh,

they are very uh, they say the astronauts have taken advantages of every
posseible opportunity . . . . to note something unusual. And he keeps all
the coples . . . . . «Uh, . . . . . . Ithink we can look a little bit
to the future. I think we all would like to extend the . . . . range of
vision and the way to do th ls with imge converters. This mey be

very practical. Uh, il one is dealing with uh, the idea of perhaps using
& violet lens rather than a blue to pet down to a region that 48 .+ « « +
many more commente on.  You may be getting into a region where the eye

Is not very sensitive or not sensitive at all, yet it is a very inter-
esting region to do practical navigation well, there one can use the image
converter and have the eye become sensitive through an image converter

to uh, (the near violet). There are many obscrvations that have made

irom rockets that are hard to repeat. Uh, for example, ultraviolet aurora.

We're not sure this happened but uh, two of these in a rocket
and through air and it pot saturated and it bLurns out that it probably
was novery strong witraviolet aurora over Wallops Island. And Tortunately

Llwo ol" the If;:.'u-1.u[,'u-i_.nr':'.) worked and becnuse they were . . . . to such

high censgltivity but the other two wor . Well, ulb, there was

suble counterpart off this arcn: thore was no way of knowing it;
- » astronaubs might be able to look around and
ultraviolet aurora. 'They saw this aurora in south
Australia visually. Well, that's Ghe beginning. Perhaps with image

converters they might pick up some olher aurora

ulbraviolet . . ub, s o very . .
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.hat have wneen ¢ of Lhnegse ne / Or may
are ultraviolet nebulocities the 1200-1300

\yain one migh!, have an imapge converter or create an image

a momen! Ok ¢ ine( 1 see if one can

oblem(?)

to achic
am sure
much belbter (fe ing ol hoso observal. ions woere made
appeared e aglronauts ) Lhey tell you abou
aslronauls, and
Lake a cof'fee
for them... ud ur col't ‘wak short. Colonel
and Colonel il.e have shown u | m e we can
recount for them what we've done. Uh,
experimentors go throug

rough
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and, uh, cholce as Lo how YOU...eeesea.
(hetuall j,f) two hours in space,
-

I don'"t think there are any questions on that,

Ha, Ha.

The X-rays (?) didn't cause any significant hardships as far as the......

t.oo fligh They made us gel up whal, 10 minules carlier.
4 J A f .

ar hack () Lhat wince there was only L@.'j.(.')
That's most serious problems and I wanted a milkshake or something
as soon as I landed and I couldn't have it. Said I couldn't have any
caleium until, what, (20 hours afterwards?)
hs far as the flight problems
mat's a pretty safe floor (2) my heel didn't hurt at all.
Mine's all healed up.
o, Ha.
T didn't think you had enough shield al the moment
Ha, la.
The uh, phonocardiogram (?) like some of
couple days () Not so Lhat we couldn'l carry on
wasn't any more bothersome than any of the other ones.
been inlerested in, interested in knowing. uh, the......
Le of them.,

COMS WP wene

roaldly inlerested in is wlher or nol. our motion disturbed
microphone enough so Lhat you heard a4 lol of other

not necessarily our heart,, Bul we dild uh, always have
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nad the.....man on the tape.

AP
Ly §

On the biometry tape recorder.

Tney were arranged in such a manner that the - the phonocardio-

graum by itself was not recorded on both tape recorders.

It was

only recorded on one tupe recorder. And since we were not necescarily

nterested in the man who was awake, because he was mov ing around

tnd you weren't poing Lo try to gel around to that anyway. Whenever

one went to sleep, blg hiomed tape recorder wis on. Most of the

["Light profile on the biomed

Do either of you talk in your sleep?
No, I don't believe so,

Jim doesn't, do it?

There were some - throughout the sleep I felt fine. I know I moved
around, moved my arms and tried to gel more comfortable,

I only used about half of my first three sleep periods, which.....

Are Lhere any olher questions on Lhaly

41 groap ol'. . ... your heel Lo henl, meaning that all the caleium

been redeposited by bthe time the third X-roay was being.

& all healed up right now., 'There is nothing wrong

don't reuwlly have the data yel

Y

thisg morning Lhat n

- "
1T mayoe
- W

and we e i, Ceurious.  We wondered




do provide exi

a couple of

weeks

curiosity. It is not part o

we are Just curious to find oul

licsean)

paradings

-+sa0bhe more you jomp around it tLhe

don't know if you think you have been

[ will tell you one thing - [ naven't

c¢ream and milk.,

When had you taken your last X-rays?

Postf'light, aboul., it a little over
[ ]

10 days and il turned out to be 12

We Just had tLhem.

Came down the

fLhh right, and 2 Jugl did

Lhere 1t is, the 23rd, about

E think 1T 1ction of exercise,

ls not direcl, funclion, I mean Lhad,

we had expecled t

from now we will

" the protocol or ar

Now we

et

at

check it again out of

ything else.

realize Lhat you have

more it comes back.

Jompi more

O ¢ e s 0«

falr share of ice

my

supposel

it yeslerday morning,

S50

Ay «

and....

is variable, but it is

Qe

il would ! back

umn

by

lown ia




nelow what you were when we took our pre-~

o4

very congstant, especially the {irst two.

we only went down

L

are still 4 or 95 percent

about © percent.

sensitivity in your method?

I pointed out Lhis morning, situation,

' we produced

we think we are defl'initely within

el machines - many Limes that,

not

Whit, wag your

commen t [ think I deviated

fflurther the experiment. DBut after about days 1 felt that I wasn't

a limit to how much push-

getting any exercise at all, and there is

ing rot clearance from Dr. Grady,
rhout Lhe remainder of the
ise as prescribed in our medical
my arms and

ainder

wWiLs

ibernat
abous I«

Liked your comment

umpkin.

when I was

Lhe




L

a lot of, a fair amount of exercise there. Then I found I could
reach everything that I needed to reach without really....myself all
over the inside of the spacecraft. I managed to get all the food

e}

out which is a - in a lg is a fairly difficult task, I managed to
out without any effort whatsoever, once I got the first one
behind me
wlway s 't one hanging oul It wus big enough so
wouldn't go back into the hole and it was teped all,.....and I didn't
have Lo worry aboul losingz it, so I just reached back and fing b
and [ just Jjerked it and prelly soon the nexi meal would flop outb,
Lhen T would take the scissors and cutl, that > , with no
el fort whatsoever, and I anticipated Lhat might have to turn
around and reach back in there and could do ( of exercises

tHat . wu o

Another thing that we thought might provide exercise Just didn't so

you had to make it And I wasn't thal - I didn't feel like during

excreises Tor exercise sake becsuse we weren't getting all
sleep Lhal was Lhonghl we should have and [ justlost the desire
be doing pushups or anylhing Like Lhoat, bub [ did feel that
mivde clear
her (reely here, in a commnon
the experiment. herce s 1L was designed was not
1

. work cupacily or a worlk heart l'.';}\u.C,'U._’x' tes

desipned to provide the erew with an extensive amount oI

3
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you probal
YOU Were roen
conditions.

st 50 was ki

1 60 warmed me in the suit more than I would have liked

to have s I was kind of warm most of whow, and it just

nade me ittle warmer. So il waun'l workload,

kind of exercise al. you would do in the gym.

ink that some people Ji
exerciser- Lhe fact that

word exerc. , Lhal we should use

pluce

expenditl 8: ye but not

good workout

b, the ventilation i the suit was adequate?
rain,

You couldn't

you would pol

wWeLee

cxplad




ontraptions,
same way
didn't have a closed loop for himself K — g
another closed loop. We had a closed loop that was closed - but we
same mechanicnl unit, so thal anytime the air temp-
o : o s gull, regardless of whellier Bd added the
added the heat 1 s 4 i, went across the

heat exchanger 1t was only taeking out so much of the heat, so

=

it essentially it came in a little higher temperature than it would

have if he wasn't exercising 20, you can notice these small temp-
.

erature changes.

ciated with Lhe cold air through the....

Probably no, butb think probably your noise in your intercom was -
cr = was 80 much more thun Lhat, you probably didn't cven notice it
as much as you
You get used to it Just 1like flying the P35, you get somebody in
that is not used Lo Lhe hot muke sitting in there it probably
ts Jectionable in a short period of Lime, but when you

*, you know the

and you e pul Lt awiy.

12Creasing

1nside of

is concerned.

kKnow whebher Lhils g oo et i | ; he lack
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meter, we didn't get any

-t

t, from an instrumentation standpoint, we had - th

Firs

were acceptable, even to me,

t.o turn those things on,

it that we

shaped end o

Lhem on and off' with it.

kd, did you cee the

bid you ever see the the

Lo look
No.
it extend?

Did you hear

extended

No.

I'hrowshout

Limes.,

Iy one

4 is

could

back

in deep enough

gy 8

I, ime

[ had

Criarire

Lo
aboil

reach

end,

Lo see

Lime but

we T'J?‘\"l.=-‘:,'[ljl'y' = Wil

Lheroe

dic

worked

raoach

{ F
1

Qeross

long

18

under the

i

you get

it

|

really

some i

ctron and magno-

performance at all on those three.

=)

switches

I thought Ed was asleep when we had

with this thing we

and has unusually

arl

switches and flick

far enough back

5

didn't see it.

did it cycle there,

wrons with

Ty

rolng
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450 seconds.

Have you gol
thic

Levern on

gt ionsg

Okay, 10.

I would like
'here again,
AL

fiave any

|1\.-"(* ,lrlul,A a  eol

that came up

Prapily

across

that?

any data back on
computer,

on Lho

se threeY

phiotographyy The we

to say we got some good piclures

il was a pretiy straight forward

iculty with it.

iple of questions abhout, the

Lagt night. You said - you

Lhe United Stales, eve

y L LY

ather and

seconds,

marine

and I appreciate it,

experiment.

A couple of

how did

You

We didn't

things

know the systematic phobto-

time

Count., o dock or how?

2Ot in

starled Lhe evenl timer the digital clock that we

minutes and seconds, snd Lthen T conlrolled spuacecraft and then I

merk ever

s5econds.

could do this

803 it would be difficult

very

faake  Lhier

L
AL




Belt 13
I think you could get some degree of pictures, but I don't think

4

that you could get the same set that you got. The set we lostin
Lhe southern part of Mexico, I believe I did one time when Jim was
asleep, bubt it was not nearly as long a period and I think it

was only probably about 12 pictures. This is shorter piece, but
the counlry isn'l very long.

Yes

Well, were focusing it Lhen Ed.

Yeah, [ just wanted to get it all sel up ahead of time, and by the

Lime we passed there we didn't change it a great deal. But on the
pass that we made across the United States, it was, I think, most
precisely held straight down, and we went much longer period of
Lime and there were conbrols that were made, and to sit there and
'iddle with the controller and time yourself and turn the camera
and take the picture, you can't do il as exact as you can.
[ will pul that in as a firmative request for my experiment
all possible, have bolh pilots on the jou.
'or any of your sequence pictures.

Yeal, Tmose olher ones, bthe targel........

hnd ol belf..




any of your sequence pictures.

Another one's Target of Opportunities if you don't need the controls.....

{he ones that we've got you weren'dtl all straightened out..cceevecs

IR

, don't necessarily pass over Lhem, you

o e 00 oy

e thing they wanl LO a picture of is

take a plcture.

You guys those things--

certainly have your eyes open, bUy SOME of

"

t,hat volcano shot {hat reshot structure
s

especianlly, that's really

going Lo give us L€ leage.,
Could you make a comment just on the general stability of the

spacecraft, . pulsing and you 5icC xd once, and you were wait-

for instance, how

L)

ings how long did it take for rates Lo build

long could & fellow count on maybe pulling position in general?

{

Whoever got the pped 1'd say it takes him a couple of days

There's nothing to make them go except that

0 get started.

machinery which 1o practi

a matter off the melal brenk
stopped,

romember, Lhough, s Yol . your rates o I

"ixed nnd the s rotating underneath you, SC

' Wanlb....

ed with
minut.e
mot, ion

do you

, when you move around

around




whether I

umping that, now I
=g - 1 4 - 4 o + < s T

move you really, 'm sure that you quite felt some \Ltabie?),

in was feeling

was that

d of a thing 1

didn't

know whether it
g E 00 G ews &

o=

I don't

[cie)

or whether it was Lhe apancecralt elfect
don't Liend Lo piek up these motions

.\r-’ QLL

CemeInie

ntioned;
the motion of

iing that he

cecraft.
wternally.....l mearn, could you disturb.....

@ ¥

woere aware tLhatl when nhe

ure walb.
knew Lhe times when, whel T kicked
wanted

T also knew it LOO.

the spacecr: 30 and L
hat was the

it hard,

WY

out

move .




cranslation bi :reentage than mine was........
'Cause you're only translating your.......e...
.need some pictures, sir.
whal?

o

v eeaDid you Just fix yoursell in

Yeah, Lhat's kinda hard (Cor rnr:-) Lo o 1wy Lo describe: bul

used proportionally of tLhe ftuel Lhal probabl three quar-

in about a lorth

yaw maneuvers thal were made, and | didn't w Lo take out

and I didn't really (put in) very much rol one time I called--I
called out rol on my tape a couple of times, but pitch.....

§ { 4

uld you,. id you understant though that when he did thes
and yaw maneuvers he in'l Lrying Lo Lran .2, he was actually
just demonsbrating that this could be
a little bit,
Little Lhin Lyp i wilkbh it, and to see if
il oand pult In In s hatl, 1 didn'l, pul all Lhe motions

1
wWiLoT |

'rom poi
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gen.

One more quick question: .....some of the {numbers? members?) say

that you were moving the structure about in a one-side configuration......
L's pretty big, bul it very well has Lo be within your work area--
you know, 1n your sult, .« rather restricted on where you reach,

you don't resch underneath and behind you especially, bul out in

‘ront: if & guy would've handed me something that biz, I could've

twenty feet.....

right, 4 ¢ T R e <o - Sl ) L % 2 sectionsS..eea.s
Wait, now wait a minute we're talking about smaller things right
NOW.
l'en by ten what? . .Moving where? Do whal with it?
LI |

couldn't move it an inck because I wouldn't have & 1wything to

how would 1 move 1Lt d go the other il" 1T moved 1t thi

what

whianl, you'roe

‘¢ talking aboul
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t.-‘l]a_L.v-ru--I——m-. Pasisid

rieslly very well A, prelly close.

knew where mine was.

These things, these things are weightle up tr

haskets that fly away, once you gel these thi

top Lhem again, LU you started pushing, if yo

off proportion, you something Like

poing, and i, it that, wall down Lhere,

weneral quesbion 1'm at:

Lean ing

it...with the distinetion C

Lhat you
stabilization. . .veus

problem with stal

automatic

Sure.

WOULO . o v w0

Hut with automatic stabilizalion you might,

to

with

) the motion where

(resistance

with @ gun you, probably, wou ld you how

know,

UL ees savwoeuns

You mena, Yo have your aulomelic stul

ten iL would s

VH
DOX o

sEill hold < and so forti,

M1

nolimits ol Lis

conbrolae v s

would "ind wasn'

stoem Lhat would«

[s it,

=311

ilization

jere but they're not

going, you gotta

1 had &...50me means

o)
-1

table

through

well, I'm try-

gse 1t W »ee BULO-

yilization that you

would

t down 1n

ng you wouldn't...

ind, you've gotta

300n as

Lt woul
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i, 1h
second, Bob You had & gysbem 1 an clrapped to you
«d automatic stabilization and translation of & person, well,
than you've got the whole of a box or something that you were hold-
when you were down in one corner of it. I'm sure that you would'nt
have engouth stabilization control authority to handle the translation
o gsomething like that, because you're putting your engine...
Well, it depends on his mass. Agein you said it's mass. If it

were magnesium bonds or something, then....eeceieecenn
> - ]

[ think we're asking......

Yeah, well [ know what we're talking ubout--we're talking aboutb
building a space station. I'm as anxious to do that as the next guy,
but thig isn't quite what we looked into. I appreciate your gquestion;

we certainly have to fact up to 1Lt

On-stabilization, uh, suppose you were trying to take off (both pic-

&

tures) on Gemini, compared to Mercury.....

Would it take you what?
Suppose you try to take one photo picture of Lhe star, say three stars,
uh, what do you think your sensitivity in terms of angular accuracy
would be for, say { seconds or Lhree seconds focus, angular-wise,
bt (wnu) tLook pictures of" the horizon and......changes

BecOonda.,

ization, you know,

MOV Lng e Bow  can Yo cun ) rounteract the motion

Yeah, you'd have L {8 want Lo compare
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you have to

L

then apply
do the same with
No, in this case
Pardon?

Move camera to cont

Lhe

Do you just hold it?

You hold it, yeah. We

ad
i

cury, according to how

Lt's quite possible that

than you could stablilize

Yeah, can you get that in

Uh=huh.

I would

(use)

kinda

window, hold it out

Lo move the stabilizer.

The spacecraft is moving,

move your hand at the, an

{
|

Lhie same rale that the

5P

y do Lhat, because

wWant &

hand holding it, what, you

against the side of the

golng Lo gel.wesenes

Yeah, you see we've gol a

that,

you're goi

nave i 18

we

zo back and get moment of

the moment

ol
table they tie

you

Deln

T )y
Lt

impulse of the control system,

of inertia of the

the Gemini....

he'd be moving a camera.

rol the angle.

1ld take them as well as you could in Mer-

1T.

could stabilize the spacecraft better

ChHB... eowsce

the spacecraft......Thank you.

to stabilize it...to hold it out the

the wondow, you have to, you don't have

that means that you've gotta, you have to

opposite rate, or the opposite direction,

acecraflt is moving, I don't think that you

vou've gol a stabilizer thing in your

would probably do is brace your hand

up

pacecraft and take the picture, then you're

site on the spacecraft stoff) that has

to light the minimum

ng

he spacecratt,
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and get a fixed attitude stabilized in this manner. It would pro-

bably be rather.....(unstable?)
[ have the feeling it would be very stable. Some of our section
sitings over there, particularly when we were working on the Apollo
siting, where I was keeplng o certain fixed two stars on a certain
location on my window, and Jim just doing it over there with pulses.....
flee didn't have the radical on, ...

[le had the radical on. On, yeah.

e ieveessYou were well within o degree taking a few minutes

of oxygen. You can hold it within a degree or a quarter of a degree.
You can get the exact answer to this if you just analytically....

Do you have the data?

No, I can't guote it to you off -hand. not in the order of hun-
dreds of deprees per second.

My overall impression was thal we were more stable that I thought

we would be when we wanted Lo stabillize,

... We've looked at our agenda here, and it's ol some general questions

the end, get a good stabi lization study goi

L1l

That's {ine, were Lhere uny more questions on the terrain photography?
a question, Can a fel Llow, you know, look at the movies and
gol any Lerrain on therel

rot, the lmpressioun from wiat you showed

Lhere's quite a bil .errain.

know there were @ : ul.side of e window



https://clo.i.np

T think, blocked, because we have to be over the
water, but, if I'm not mistaken, on the little bit I just caught a
ook, there might be some land bands.
Oh, yes, as o mabtter of fact, you ol Lhree or four, uh, they're
Loward the end of that box of 55-millimeter sl ides I{ shows spectular

structures probab L) they weren't Laken outside, they were over
} J s . J

Asia somewhere but they were really nice. Those definitely should
blown up, also the movies.
did take a lot of movies of the clouds.

We did just, a couple of times, just turn the thing on. We weren't

going to take movies around us of things that

wanted - to get a big structure of the. . saren so 1 took some over

pacific, on the - up over the nortihern Pacific between Hawail

and the United States, aboul 5, h, r 5 minutes.
We took & lot of ocean movies....

was there ever any guestion in your mind as to whether or not you

looking atl clouds, did you always geteeo.s

never any doubt.
kind
too ground,
say over

SO ortil.

the dust?
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Belt 1k 10

Over North Africa a couple of times we commented on dust storms,
although they weren't really dust storms?

weren't sure that was a dust storm, right. Remember I said that

8 ....0..., and then we said well maybe not.

wasn't a dust storm as you would see it from an airplane where you
see the wind blowing on or prior to the desert.
We decided 1t wasn't a dust storm, just a dusty haze.
Over North Africa.
Over North Africa. Over north India there was quite a pronounced
hianze redorded,
1 would way you were, far less consclous of it. In fact, & rather
interesting thing, it's - on one ol our first pusses over the Cape
I was looking on talking to the Cape at that time, I told them

1 could look down and see the Cape, launch pads, and everything was

quite clear. But in fact, the weather down there was not clear at

all. Some of the fellows were leaving at that time to go back to
louston., knd the visibililty was very, very low. You could see a mile

gomebhinge and it was all quite,....

could see straighl down bul, we colldn't sec bLhe hangover at
Another quesbion, did you ever - Gordon Cooper noted that there
wivs sbutic on hig radio Lhe same Lime when he saw lightening dis-
charge on the ground. liad you - did yot any static that you might
Lave correlated with being near disturbed weather on the ground?
Ihis is sorl of a chance observation if you made it

don't think I did.
ellher. dee wne a 1ot of lightening.

we bl




V4

you would call it but you couldn't . . . it didn't
at any rate.

Did you notice the « « « with the f"lash if lightning . . .
There was an awlful lot of Blghthing < o
ure was, South Amerien and

Any more coverage

on the water photopraphy?

. « On atmospheric . Did you feel as though you would
Lime to study them instrumentully? I mean

from the time that they come

view they pass out of view? Did you go through the exercise
the instrument — let's say a hand—held spectrometer or . . . .
pnrasec the question?

but I'm not sure of the
ion that your studies require.

my problem — I was trying t

CO geit

w had some G}

henomenin - « Where you'd fly along in regard

was and you'd O. K., nt 5 minutes after eleven
‘Lrometer otudy then you'd set the thing up and
LL, you would

where you

reported to
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e -3 e
things.

Looking or objects on the pround and thirngs like that you Just don't
dnd Lhem OO miles in front of you.
HHow about something in the scnse of a target of opportunity? You see it

without advanced warning.

T would think you'd have on the order of a minute or 80 seconds mavbe to
i Y

study it il you have your (equipment) already mileaged if you wanted to

look ot it you've got to aim bthe spacoeraft as i t, say.
Aiming the spaccernft at 1t 1s not dilffieult. IT" you've got & field to do

you can track right on a point. 1" you suy a thurnderstorn, say, off to
your left, you could maneuver the spacecraft around there and Just keep
pointing at it

=}

About how many miles would 60 secons — 80 seconds — . .
- ; = 0
Well of course 2 AW oo & o2 ow 45 down —
about 80 seconds.
80 seconds, roughl ¥

right. T'or the (normal ) altitude

Mgure Lhal oul in miles, bub—

whole set ol data 16" you want it lor vari 3 altitudes on just

(answoer

‘rom the 50 down below the
seeing tLhese thi

you eun pet a real pood Pecling: for 4t if you'd take a look at

Che bLrocking £ilm on which we looked or an objeect on the ground,
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Found the objeet, and then tracked it

Ll

all the waj 1 as they
put the pieces in to make it a seguence camers

i —

it's not a real movie camera — as soon as they put the pieces in and in-

sert the extra frames so it is in such a movie camera, I think you can get

exactly how long you can see. So if you know how much re-
using your Instrumentation is concerned, you
cxnetly whether you can or whal kind ol measurcments you can make.
Then you eun also bheorctlenlly fieure 1t oul, Loo.
bl problem is to identify the object . . . If you're looking
specifile objeet, a certain thunderstorm or the northeast corner of the
Red Sea or something, that means that you don't — you're not going to be
able to pick it up and aim the spacecraft at it ")OO below the horizon.
You. re going to have to wait awhile. You're probably not going to get it
picked out 'til later, so that your time on the target is going to be less.
O course, you know the range is changing very rapidly. That thing
it's right below your track. When you First see out of
£oings to be roughly 200 wiles nway and if you pass over
range s cssentially doubling. If
interestod in something that requires anything like a constant
I don't know exacltly liow you'd do that his is a problem that
thaty question « « . . althougsh I think it was
movies yesterday . . . . you were tracking,

answer Lo il was o ye kb let me rephrase the question about
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Baelt 15

‘s take the airglow for a moment here.

[ opportunity. Let's

ght airglow, the twilight glow, and the day glow. Now

there are no . . . . . . of day glow. That would take (perhaps a) second

exposure, and you know where to look the next time around, and (you can do

Lhat forever.)

t alrilow might take 10 seconds TO gL ¢ o« o ¢ & o o o o

night alrglow you would wnnt maybe 4 minutes. Now how do you feel
about if that were programmed in with proper spectographs? Either hand-

held or on the capsule. How do you tcel aboulb it? Taking a one-sgecond
I &

exposure of the dayglow, a 10-second cxposurc of the twilight glow, and
- h=minute exposure of the nightglow. You're moving all the time, but

Lhe phenomena are pretty much the same during that period.

One sccond's no problem Tor us. IMour minutes, you might have o be

blurry.
[ think you could probubly, if you tried enough, you could probably

JO-gecond . « & o 4 .

Mour minutes—
the time to permit a

Well of course the spectbograph can . S W

amount of motion, Loo.

hiwve been nble to take bwilight, day, and night airglow.

cowld. slay in would have to go back in.
in a rocket and the rocket

:‘.!zwl'|.,!_\j afthore Lhat, Lhe e-.‘-f]u'i'"lli"'!

thabilisation was o problem, Goo. after four minutes,
xposire one did get the speetograph because Lhe thing was able to point

is dircetion even though it did wobble o little bit.
1 l:‘!.l. tell you

wouldn 't Chink youw'd want Lo |l wld a ‘-minute one,
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No, no.

You'd have to be spacecraft-modern. You could get the rates down
and you could—

0. K.—

vou could certainly hold it within a hall a degree. But now your
You'd have half{-degrec tones within Lhe & ceraft {I thi

would do it).

Phat's all right. You can bulld i . amount of smear (s0
& \

et o very good duy).
Wait n second — Let me ask you another thing. What
you're looking at now. llow will you look at this? Where abouts is it
foing to be?
Well, it will be at the horizon, or o degree or two above it.
T know, but you see, you're looking at — the horizon behind you is gone
donw — by very [ast. The airglow is cssentinlly -— if you're looking at a
different picee of the airglow — nob the horizon at a certain spot. Now
you going Lo look behvind you and
100k in fronl o you nnd sce a conti nually
Lo Lry and Look oul ut night in viewpoint and
drplow and Lenek
novery good quesbion. T ld say one would
Lnbegraled uspeel
should also bry the other experimernt. Ha
thnt T didn't think of your experiment, Dr.

Lo n'l?mp,J a0,
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ily done than trying Lo track & certain spot : e girglow because
that means that if your flight path is this way, you've got to aim the
spacecraft over here and then you've got to track it along like this.
It would scem to me that it's easier to just put it some place and hold
it there.
MM= hmm.
And especially from the pilot's standpoint when you've got a gunsite or
something like . . maintain that spacecraft essentially wings
level with . . and : ¢ piteh attitude's proper, you don't have to

worry aboub the translation aecross the

'

is a question on both b and 6.  Tn terms of pre-warned subjects, like
« « these storms, and this sort of thing.
pre-warned subjects. Lo your eye, how lar Lelow the horizon could you
Ieel you could pick up say a weather phenomenon. Now you're not looking

through the atmosphere at something in the atmosphere. Do you feel you

- - (-} - Iy &l > St ry <+
could see say 10 below the horizon? Can you come up with some estimate

there. If you're pointed head essentially try the plane towards it so
it's in your window.

shis depend upon what the phenomenon was—

1000 miles on Lhe » — 1it's make it more
1 - (&) 1 - v -
SO0 miles vokhie glide = I » able Lo see that at 10 below the horizon.

T | Lhink [};'lvi.--'il?ly 0 or

that we were looking




helow Lhe

Jeeto., When DLy

Wit

Lures near them;

the

—the Red Dea . . . .

start picking it up.

local hordzontal

As to water and

Land

about the same, or

A little further

up.

Farther up.

To tell t}

1¢

Lhat can't

you

storm gathering.

A S b

you get 1t

1Like thab

you

10O s el

wlide only covers a of

n, you'ro renlly rg

a rood place

hink 20 would be

Lhink :’f'i" would be

maybe if we're going 1

maybe

diflerence

tell

miles

ook for omall

(o=

omil L objecls, they have have large ldentifying fea~

locking for something like

« - « . (could be a cloud)

TR .

below the horizon, I think you could probasbly

Ls 1s below Lhe apparent horizon. is below

This

; s :
you Ly be 20 to 307, As for clouds, perhaps

further up?

between storm and Just a sheaf that's so far

v a sheaf of clouds or is

it honestly

vwrbher out there, 0 below the horizon . . .

when you're

L don'l know Lhe dilference. One degree either side

»

right down below you one degree either

uple miles. L' you get too close to the hori

L conlining any point out

cnere.—

(&)
«

o = .
up 'or say X or 20 below the horizon

would

Tl

marn x value on

to set upi?

ensier.




Helt 15
you're lookling atb.
Well you see we're playing s gamc here between giving you enough time
et on it so you're on it when you get there and at the same time not
so far that it's wasting time.
Really to me you're not wasting time at all when you tell me where to

start even 1f you start me way out. To tell you the truth, I want to

atart looking as soon as I—

['11 tell you all this though, i f vou're just going to glve one time—
.V ) of | 5

No. That's no good.
Which btime would you like, now? 1 was talking—

re oing to glve them multiple times, you know, start early and
Just continue out, but 1 you're Just goling to give one time, then L1d

)

L
gay 20 .

maybe, but no closer to the horizon.
From the earth's horizon. That's about 45 half the horizontal, or
thing like thsat.

aboubt D . < e = s

More aboul, a minute and a ha Then he goes.

el Lo ot oong n it enrly enough {o have the same kind not to
“a B o toy

'(.lli"u’u
throw all youwr “lelds pieking dround and wait ol for a long

time.




.« « .« your real ) hough 1 he first time you look at it
- 0 | - 4= e | V2 am ] 2 4. A - P~ L . 3 2 4 . 2
it's pretty hard to find it. : so0n as you've gone by it once, maybe

missed it once, the next time you come through, you can give it up there

at 10O if you want. You know exactly what you're looking for and you

know what's coming before and you go right up to it and get a . . .

wuse you're saying about 30 to do that or 49 down from the horizon for
terrain and perhaps a little further up for weather. . . . . .l.OD further
up f'or weaLther on a flrst-on o chunee basis target of opportunity.
I Just wanted Lo asgk you that in your — part II of th: under the great
and under the terrial — what is the ground altitude that you took U4
shots with the pitch down — I don't know if both of you were up or not.
You pitched down and you fired a thruster as a preliminary to the experi-
ment on the rediacal light to sce how much the thruster flame would and
could interfere with the target. I was just wondering what you actually
observed on the « « + « « + &
Any brightness of the thrustcr and so forth and if i1t could have any
cffect on the target. I haven't r'owsl a photograph yet.
Well on something like, you'd belter really gelt over there and loo

them beecause they're poing to turn out balck and your polaroid probably

Isan't golng to print. them.

Yeah, that's probably why we haven't

Lhe black-annd-white roll aren't

‘k-ond-while roll.
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Be:lt
The doecumenl oul on e hat ' probably the part
the thpe . - . =
I believe it's in the book there, Tim.
Do you recall how they came out? You could see s @ @ JdghtooPi
Oh, no. No. It's in the same ball park, but the diagonal light that we
saw miybe once or twice. You looked like you saw it once, and . . . .
You did see 1t once.
Well, we thought we did from what we'd been briefed up to .
Did you draw a pilcture of it yesterday?
Yeah.
T could comment. We talked guite o bit about this after the GI-3 flight
and T know CGus and John both had quite a bit to say about it if you want
to cheek the notes on it.
You mean on the—
On the bright thrusters, yeah.
Wait n second. I think they may have been talking a lot about the re-entry
control system.

No. No. No.

Do you know whal caused you to sec it? Was it reflected off the space-

cralt or was it an aurn of glow somewhere around—
glow from behind.
Just secing that section ol the glow that comes your way.
Ts 9L primary or sccondary glow. Was it particles themselves . . .
Ligzht, o you think reflecbions off the particles that were round?

T don't think you couwld kell. It was so dim, you couldn't tell.

Did you ddocuss yesberday partleles of space and + . .« & &4 ¢ o o




iscussed yesterday particles of space junk?
/e did, do you have any particular question?
ld like Lo have the informalion later though.

whal was your question?

Just carious aboul the amount of' junk you had about the sgpace-

spacecrall?

spacecrall and also Lhe amounl in the spacecraft?

talking aboul any strange parlicles Lhat appeared.....

5o, when you were ountside the spacecrail., whether you could

any geometry ol any junl Lhie spacecralt.? Parlicular the

didn’t

ol ing ar

L

spacecral iy

you were outside

the urine, you
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ifference

out you ¢ see them come off by the window

and they look like they are going off spherically, from what you can

see. Now maybe they are not going out the back, but I doubt that.
Did you see th ¢ other time? Glenn mentioned that he had

seen Lhem, 1 e they weren't associated with such situa-

every once in o while.
You know, 1 think that Lhese are associated with systems in the
spacecraft.
Yes, we's zot n waler cooler and Lhe water scparator and the suit
loop pumps in the water and the evuporator, and there are things
sroing overboard.
think that it might be pretly obvious that they're from the space-
ey are going away generally.
that Jim made, and [ think I've made it clear, but
vy owere actually going small end forward, actually,
were golng {ronl, end forward quite a bit
back.
flow. But

end rorward and the stream-

some poeople

reduced low area r‘ause a stream-

a yaw refer-
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could not use 1t

vy were poing straighl forward.
v way you were going, Lhey were alwiys [lowing with you, and it
was Lhere were Lwo urine dump systems on the spacecraft, one dumped

side and vne dumped oul. Lhe lef'l. side. The one on

righl. side you c right window and they would

see them out both win-

cventually come on the lefl sgide and you could

dows Predominantly on the right side. When you from the

Do

it was predominate on the left side.

- you know you

would lLook Lthis way.
whole {light was -
a perfectly black

ining on nll these particles.

1 it 3
coorainatea

ione on

‘or visual.
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sually, you would observe something down below you.

1

something like that on our flight - on our
we didn't follow it exactly. We were getting

information from the ground on when to do certain things. We were

cosentially doing that,

They Lold us when we werce comingg over Carla, o hurricane, and the

hurpricane nume, give accounts of the extensive cloud areas.,

i, was anfortunate at thal bime though; there were no characteristic

clouds that characterized a tropical storm. ‘lhere was just a big

structure of cloud mass, we took some pictures of i They don't

rive you the circulation that you would like Lo see, but they

tell you hig is what we did on the ground tracking too, they

to pick up ecertain Largets We did, we picked

We: did the same actually with getting into the anomaly . We had
requested position versus altitude. We had to change time and run

ours down o little bit.

As a matter © wet, we pot orbit tracked up there which we couldn't

really do a greal deal with our own sclves beciuse the orbit track
had Lime eheek right along it and we could independently know at a
{.ime wher we were coming over an object of interest on the ground.
i, did you experience any dilficully in operation of the..
SNneTiLY llw Lo crecl, Lhe cumers.
[ am nol, sure whelther we had one
wWhen we - 1 brought Lhe camera back 1

suid 1L wis set. on aboul......

il Lo ome some Lime later,




2
wome Lime later, but we don't know wheth e g mried around in

spacecraft or whether it was my big handed glove I turned

the wheel and actually turned it about - you have to turn it this

way to find out what you turned it to and I am afraid - of course

[ held 3 115 way and 1 could have done that with the hand on the

clock.  Bo, Lhis mighl be one source ol crror which would have been
Lhe operulion of IL, Another one thouph, that we had prior

Lo the time thal continuous taking plectures, the inside shutter

doesn'l back - doesn't open - so you drop the front shutter all

4

you want and you get a black frame and we got quite a weries of black
Frames on Lhe idm. Bub this may be u mechanical problem that we
had, as far as operating the cuamern, the mounting of the camera on
the gun itself, made it difficult Lo operate. ''he same thing, if
you had a cameras that was 5 foot wide and one and one-half foot
long it would be harder Lo operate.
I realize that, I noticed that in one of your shots {'rom the space-
radt you had a white smear in the prinl, Now, is thel one you
cxpericneed also during your Lraining periodt
fhe while smenr, I belicve is Lhe piclure Jim took of the window,
o Lhe window,

print. Lheelf. You know Ll [ am referring
Yes, Lhe one you Look right right 'ronl nose straight into Jim's
window. Is Lhis the one with Lhe white symetrical streak all the

across Lhe window.

e s,
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o eachn one

goes back across the film, about 90 degrees.

straig

Olraight, ilL's a pretty, the same width all the way across,

might be my Amet, tle=down Strup.

No, Lhis was o dillerent exposure on both sides,
This is particular Loo, because the cxposure goes all the way

across the (ilm. You......

is not within the frame

there is a peculiarity there.

respecl to the black frame

people have looked at it and
Lhink Lhis is a mechanic:l problem. It is an exposure
We are investi Murther.

some people on Lhe camerus on it and they

imagze of some type with tLhoe brightness out there
t . Y~ b |

Fyou are stooting at about 00 feet. [ wouldn't be black,

would bLe an imapge Lhere you could bring it out.

Lhings reully ere snylhing on it?

Kriow.

through which
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sebling T Lhink 1s about 500 that you would have sone type of an
underexposed something you Carn S€€......44

I think so.

Our measured success of that camera hasn't been high.

I'm alfraid every time we used it, it failed.

Of course, we are getting a lot, of these things, but when we go to
trace tLhem down, we can't really Lie them down.

[ can tie down about 7 tLimes for you. When the film in the
wltitude chamber in exactly that mode, the shulter doesn't fall,
That is, the mirror in the back docsn't fall,

handle on thal one and he discovered the reason
camera back al. McDonnell right now,
had on Lhe I'light.
The one we had on the flight and they are looking at it to see
there were any of those kind of event frames, that they found.

one

the problem that they found in the altitude chamber was a bhent

But they don't know how it ot bent, Lhey don't know what
bul Lhey are going Lo look at this camera to to see
Lhere were any of Lhose kinds ol frames apparent.
I think whal, is also Interesting Lo me. I remember looking in the
Fidm ond il looks like Lhe 'ilm I saw has & 1ol of sequence. It
looks Like bthey pul Ltwo rolls Logelher.
iy, L could rigure oul., the sequenco.
I could look al the roll of Lhe original sequernce and I think we

could almost tell if had » camera faillure or ad an exposure

Faidlure. lLeccause 4 posure failure, you had i f'rom then on




djom failure

sometime, sometime

not. The back plate - there were exposures on almost every frame.

There weren't these, I guess a fairly large number of frames that
were black.
Ltently thol were black on these?
[ Tooked - I didn't look at all of them -
zood strings ol them and there were

one or two points, one point where there 1s a
frame, bul that is about the only problem that
black and white.

exceptions in the color that are black?

There are.

L don't know - -

'here is no indication thal, you gol a random f(ailure in the mirror

you see we are applying this on GI'-5, ‘Yhree experiments
we are kind ol® concerned

g ld be really.

floating out the c¢abin when you had the

floated oub?

5, we did see dust parbicles, thire L Meoating from the

Lhvee ontside, I Lhink bLhey are just going I'rom a high pressure area




you Know
had
tnere that were probably outcast
Lthe insides were dirty.
don't agree with that. There was a definite flow of' particles
the outside,
rlove oubtside,
may have - -

glove wasn't put out, it went out by itself.

say for sure anyone nit it, but there is something
very inberesling thal unless you it, it never dawned on me
bul. we had some perlods of Lime where [id was asleep and I
{ do, so I Tooled uaround with what things do in

much Lo

a perlect conservation of energy until you

push it off in a certain direction, it continued

release an objecl and
Lo ricochet around the spacecraft until it catches onto a lever or
gels wedged in something, but it doesn't seem like when you drop
1t goes boom, boom, boom, Loom, and finally
ike that. T keeps going - - - If you take

TOoOK

which were about Lhis long and about
Fwould jusl spin it like that and it would
- esggentially
[ observed, I
s serewed onbo Lthe instrumentation panel
lisc wilh n Loop chain

and Lhen Lhoere was anollie: hain i ( tt, and that
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panel o that there
really was - tLhe metal a 21 ancolthney fixed 1 in}_, and there
were, we had a fan in our sult loop, and you could feel that inlet
valve underneath the instrument pancl, and I really shouldn't be

Jery much alr going through there because you only blowing just

smal ]l portilon of the alr from the cabin and mixing it with all

small alr or oxygen i he suil itself, o you just sort recir-
Little bit of air from the cabin and mixing it with mostly
and it just so happened that I noticed the parti-
*les within the spacecrafl't tended Lo [low down and you could get
o redelinlbe streamline fell through my leg and this metal was

mounted junt above Lhal, but up against the [lat panel so that the......
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Belt 1T 1
and the Spacecraft tended to pull down to here the redefinite streamline
down through my legs and this metal was mounted Just above that, but up
against a flat panel so that the ballad of the panel is here and the metal

ie mounted up in here. And I watched that thing start into motion.

Really, I'd Jjust touch 1t and it would start loffing. It would loff over

like this and bounce up like this. And it went on for — one time I timed

it for over 20 minutes and other times for as long as 30 minutes — and

the only thing that ever stopped it from this continuous motion — this loffing
back and forth — was a piece of gawkroll that we had glued on underneath

it and every once in a while it had an edge on it like a nickel or a dime
where 1t essentially came off like this and every once in a while I'm

sure that that edge got stuck in the gawkroll, but it never, ever stopped
unless 1t got stuck in the gawkroll. And the same kind of thing could

have happened to the glove. It might have been put in motion in the
spacecraft and then Just I wasn't looking‘et it AND it could have been
ricocheting around inside the spacecraft for a long time and it finally

went off.

The same thing aspplies to your strap. . . . . . . . . .
[ think what you ought as far as a Clowout of spacechart is concerned,
there's a tremendous example of it in the first part of the film.

on:my helmet tled-on strap. It's definitely taking exactly the path of
the [low — comes up, goes out, and arches over, and if you recall, the
glove came out and followed exactly that path. It came up and out,
arched over, and went right out the right side of the spacecraft over the

top of the . . .




It continued right on out.

You can see there was a fair amount of sun in and out of the cockpit.
Quite a bit.

You could see all the dust particles. You can count the streamline on the
way out. Maybe we'll have a touch on these last two experiments and then
come back ir there - just to make we touch on all the . . . . . . the
radiation experiment inside the cabin. Is there any comment or question
that . . . . . . . that this was the little ball.

Right. Ed White, why don't you comment on that?

Yeah, this is a fairly straightforward experiment in which I'm sure the
people responsible that are famliliar with it. It was a measuring device
in which we measured the spacecraft radiations for l-minute periods of
time at 6 different spots of the spacecraft and this we did at prescribed

times during the flight. A very straightforward experiment.

That's all the background (up to) this morning. Are there any questions

about it? The last one was the Hangdella Sexon experiment . .

We covered this in great, great detall yesterday, and I don't .

Did anybody brielf on that experiment? I think it would be better if
y'all asked questions on it because 1f we went through it, it would take
about threc hours. Does anybody have any questions about it?

No, I think we got a very good thorough field for it yesterday when we
went through it in detail.

That leaves the visual observations.

Yes.

And T know you went through that yecsterday and I listened carfully.

That's right. We won't have to —
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And I personally asked Glen, Cochran, Schirra, and Ccoper if they say a

meteor and they all said negative.
And then you both said you saw a meteor.
No, a falling star. Ha Ha.
I think there's a difference between what we say and what we were expected
to see ag far as meteors are concerned.,
Are you talking about micro-,eteorites striking the—
No, I'm talking about meteors in the atmosphere.
0. K.
Below. 0. K. Below we saw themn.
Little ones.
Ah, little ones.
Yes. Now, one of the obvious situations ie that you said you said a Tth
magnitude sctar. So probably your visual sensitivity was better than
another observation. The window was better or something. Is that it?
Did you make a count of the number of the-—
Walt a minute. What are files you use success?
Well, if you have poor visual sensitivity, then the number of meteors
observable drops off very quickly with the sensitivity of the eyes.
You sece, 10th magnitude, you could see a lot more meteors in the atmosphere
than you can if you . . . . . . 2nd magnitude. And the question arises
How many do I exceed

. 2nd order of meteors.
Yeali.

They were 2nd order meteors and —




They were quite bright.

0. K. You saw only bright ones. About how many did you see?

About how often did you see any? Could you have made a count of them and
said, "Let's look at meteors for awhile"?

Yes, we could have.

Could you have sat down there and counted them all off as you say them and

give them relative attention?

You see, I hesitate to give you a number because I think that if we did,

you'd tend to come to the wrong conclusion because we weren't looking out
of the windows at night all the time.

No.

Quite often we had things to do inside and we turned the lights up and
never even looked out . . . ‘

Oh, you weren't dark enough, is that 1it?

No, we already were looking out. We were attempting to look out and we
couldn't see out because we had the lights way up and, first, we were
working at the window, and secondly, if we were we couldn't have seen. So
if we give you a number, make sure that you don't say that, 0. K., we say
15 meteors in four days and therefore they're going to see . . . . . and
that's not right.

No. 0. K. But because. —

If you want a number, I saw probably between 10 and 20, but again I

wasn 't lLookling oul all the time.

No, so you really weren't looking for a meteor, right?

No, we sure weren't.

And you have to remember, also they occur in a rather uninteresting place.
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They don't oceur up in the heavens, they occur down below you. This is the
area that you spend a great deal of time looking at in the night. You're
looking up at the stars.
We came to the conclusion that you loocked at the ground in the daytime,
you looked at the horizon starting at night, and if you were looking some-
where else, you really didn't see much. You find out that sky, in the
daytime you don't see anything-—
I wags Just curious whether it would be worthwhile to spend a little bit
of time looking sort of at the ground close to the horizon and trying to
count meteors in terms of finding out what —
I'm sure we could.
Getting a count on.

It occurred quite lowdovwn . . . + « « + .+ . You looked down at 500 and

there'd be meteors; at HSO there'd be meteors. Obviously well below you.

Did they look any different from shooting stars from a balloon?

The thing that I noticed about them i1s that they were short and I think
this 1s probably because you're looking at them from above and the angle-—~
the length of them — of short, and ycu're seeing them as they come down
through the atmosphere from above and so you see a line that's lonly that
long from above. Up there it's only that long, and then when you look at
them from down below you see them come all the way down and they appear to
me—

They're probably microscopic. The random slope direction.

Sometimes they're real 1little tiny short ones and—

And I think the short ones would more be an indication that they were very

dim ones, because the dimmer the meteor, the shorter the trail.
Well that scems reasonable.
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But what you're looking at right here then if it was dark.
To tell you the truth, I think what's more important is the angle that
you're looking at them at.
Well anyway, we did see a lot of them. And they're not difficult to see.
And I don't think we were looking at anything that approaches a Tth magni-
tude meteor.

You see we could see-—

Well, I was Just curious whether this was the reason why the-—

+ « « « Much brighter than that. I didn't see any real dim ones. As
a matter of fact, since we weren't looking for them, you know, we wouldn't
have seen them. You look up there and you say "I wonder what magnitude
star I can see" and you look around and you say "O. K., I know that's a
rd magnitude and that's a fifth and then I see that one over there is
dimmer than the fifth and that one's evan dimmer so that
eventually you come to the conclusion that maybe you can see Tth magnitude

. « « I saw those because I was looking for them and I could come

to that conclusion, but I never looked out at them to see how dim a meteorite —
I was only seeing the ones that I was attracted to while I was looking
for something else.
So that might be a nice thing to (ask) . . . . . . . . . . . on the next
(flight).
Well, if you looked out for them, you probably could see & lot dimmer ones.

Dr. o m oW W@ . + general question or something?




Do you remember on your consumption of oxygen . .

You shouldn't ask. That's a hard one for me to answer. I know what the
flow into the suit was and—

Look, somebody might have given you the . . ...

I don't believe that you could get that figure because you see it was an
open roof system and—

What's not used goes right on. 1In fact, not only that, it comes in at a
fixed rate and it goes right over the sides.

You can't get that when you're fueling.

Did you come across any unusual problem outside the vehicle that you didn't
expect?

No.

Here's one you may not want to comment on. Do you have any comments to
make in regard to the capability of putting man aboard and hide inside the
vehicle, the satellite without actually . SE A : &

Doing what?

Putting a man aboard .

You mean go over and take a look . s+ +» + +« « + « Sure. That's one of the
reasons we 're doing this.

You think it's perfect.

Pull up along side of it and go over and take a look at it.

You don't foresec any unusual problems, do ou?
2 w

No.

the tumbling (mold)?
Excuse me?
Even if 1t's in the tumbling mold?

You're golng to use some good Judgment about what you do as far as going




Belt 17 8
It's the same kind of problem we have associated with the

booster. We spend quite a bit of time ahead of time trying to determine
exactly how much of the tumbling booster we could plan to go up and take a
look at and we finally came to the conclusion that it was up to the pilot's
good Judgment to approach the booster using his own Jjudgment on it. There
Just wasn't a way to put a handle on it — well it's tumbling so many de-
grees and out of plane and you can go or you can't go. I think if you see
it, you'll know whether you can or you canlt.
Is the problems connected with the difficulties in closing the hatch
unidentified?
They 're working on those, I think. I'm not sure that they completely
completed the case.
I was asked to Lind out whether we have some lubricants in the very close
cauldrons was contributed?
I think that kind of information should come from the systems people who
have done a lot of work on it.
Yes, T think .
Are there any other general questions?
Yes, I have one. In your effort to photograph specific objects on the
ground, what kind of siting devices —.did you use optical siting? Did
you try at any time to use the refiex viewing arrangement of the 35 mm?
uh siting device?
For siting?

yes.

We looked out through it but it was mounted in such a manner that you




couldn't do any more than look out.

You couldn't aim at a particular point and correct for—

No, because it amounted to looking over this way and then controlling the

spacecraft back that way.

In addition to that, you had up and down, which is worse.

A reduced .

That's the reason I asked the question. I wondered if you had used that
particular thing and whether it was useful.

You could sce what you were looking at, yes, but, controlling a space-
craft, no. I think you could have made a little near — actually got around
to that part of it . . . . . you did the first time. But if you wanted

to take a picture of s specific object, and one person was controlling

the spacecraft and the other person was going to take the picture, he
could teke the pilctures when he saw them in the viewer. o a w e CONLFOL
the spacecraft too it would be a —

One other point is how accurately do you think you can point a photo-system
with the optical site?

Certainly with + a halfl a degree.

Plus or minus half a degree.

Probably less than that. Maybe on the order of a quarter.

Do you have a pilcture of the site again?

No, we don't.

There's a difference between the open bars on the site.

Do you havt to go, Bill?

No, I don't.

L can give you a better answer if you come and ask me in a day or two




l

when T ittle = lot me look at

There's . & . visual Observations.

Fxcuse me. Let me answer one more.

Have you seen the tracking film?

.'-O_

Look at that — you could probably . . , ., . butting a grid on a screen.

I could show you what T wgg using as the targe. You could —

- feel the view that you got - that you're looking at.

Knowing the 'ileld you know, I'm sure you could caleculate exactly what you

can do.
Exactly whal you can do.
's the second thing 1 want to ask Dr. White about — comments of fieldg

view. You went outside Lhe Spacceraflt and then o ou had a wider field
£ .

How woulgd You deseribe the difference in field of view in terms of your
visual sensibilj ty in loocking at the Llemo. Any problems about that?
Oh, golly.
It's like Looking out the bathroom window Versus looking out the front
windo, out ictur window, which g o going to a movie theatre where
You have these wide-screen
You

apace plate quite adequate?

aald You have 1 D Lirn yYour heoead to see

Yo » then the whole horizon? Dig you find any differences
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s lone the horlzon¥

You ecan sec the curvature in the horizon when you're Just looking out the

window of the spacecraft. And then when you're looking out there you see—

0. K. then, you could compare one part of the horizon to another to look
for variations.
Yes.
In daylight.
Yes.
You could see a great deal of the horizon out the window
Did it look all the same — uniform — or did you find any variations?
No, T didn't. It looked Jjust the same — likec three more pieces of dough . .
What about stars in the daytime?
I didn't see any outside. And I didn't specifically try to chaff myself
to do that.

. scattered light . .
It was very bright out there and I even looked in the shaded areas which
weren't shaded deed shade bul behind the door, places like that. Were

Cooper and Schirra in bhe daytime? OSaw a dayglow.
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e ee e osficep ghade, behind the door, places like that,
Were Cooper and Ochirra in the daylime?
Sort of date-low,
Could you see that also?
What did they describe as the basis?
They......the sky had a brightness to it.....above them.
And when Cooper woke up, he was mostly in the daytime. He (noticed)
out on the window he knew it was daytime right away.

.ss+s.Ha Ha Hs,
I could tell by up and dOWN.e«issoososss
I tell ya, I wouldn't be uh I would hesitate that there was actually
phenomena like day glow because it might be uh....You could 1liik out

the window and whether you're at night or in the daytime. But it

may (not) have anything to do with what's out there. It might not

have anything to do with the spacecraft,
You've got two windows, anyhow. You can tell whether you're.......

There's more to it than that. You know you've got a big long nose




sticking oul, on that spacecraft; and if the
that nose, you know darn well it's based on it the light on
the nose is reflected back into the windows gives you a light. And

there's a lot of things outside that window that give light to your

eyes. We found that there was a {'lim on (the cone?) that gave

to your eyes., There are so many things around there that would
give you a clue, You could indeed be placed out into a.....if you
tllk that same spacecraft and I knew there wasn't anything outside,
no dayglow, just nothing but an absoclutely black sky up there, shining
light on the spacecraft, I would get the impression that I was in
the daytime. I hesitate to lead you down the wrong path.....
Did you see stars in the daytime from inside the spacecraft?
At sunset and sunrise that you couldn't when you shaded both one's
sides. Here again it's the same kind of problem. We had something
on the windows; we had the brighl nose of the spacecraft, the sun
was shining on the spacecraft anyplace it eventually came into the
windows.e....in the form of money. And I, once or twice when we
were in free drift, I could see something bright up in the sky. I
couldn't, tell you whether it was a planet or whether it was a star
or anything, But you've got a lot of light coming into the space-
craft, on the day side from the sun....doesn't have anything to do
with what's out there., It has to do with the fact that you've got
a lol of nose sticking out, you've pot a lot of window, there was
something on the window, nnd even il' there wasn't anything on the
window, the light. comes in the window from the sun and is reflected

arcund inside tLhe spacecraft. You've got sources of light just all
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over the place.

It follows, then, if you switch that, I mean the next time is terical
and the next time was great...........that if you could get out in
the spacecraft at night,ceocee

You'd see a lot more, You say it's "great" because you saw Tth

magnitude stars, but Ed and I both proved that we could see more

stars flying in an airplane at 40,000 feet here on earth than we

could up there.
But then if you want to look at the diagolectric example, which is
geomel.rically extended object--you're looking through this little
narrow angle restriction where if you'd gone outside you could see
this elongated phenomenon with ease--the same with looking at meteors....
You're making some conclusions right now that we're not--haven't made--
nor making.
Well I'm trying to get your impression as to whether--
And I'm not sure before when you were talking about the dayglow
of what, conclusion you drew from what I said. Are you trying to

imply that there's a difference between a night sky and a day sky
which are obviously........0r between the sky and the ground in the
daytime?

['m trying to find out how well your seeing conditions were compared

o the Mercury crew's.
Uh<huh,
And the implication that I get is that the implication is the same
condition in the daytime with terrical, probably because of the

r the spacecraft is shaped and multiple scattered light.

wasv
way




[ think you're drawing improper conclusions.

Q. K.

I don't see why you say that the seeing conditions in the daytime
were extremely poor.

In terms of wvisual accuity, for looking, for example, at stars,--
Well, how about for turning down and looking at objects on the
ground.

Now that's visuael accuity, also,

Yes,

And 1 thought it was outstanding.

Looking al brighl objects, you see. Where you don't have a high
contrast required.

You mean on the ground they're bright, yes.

Then there is a high contrast required on the ground. If you're
looking out at a star, you know, you've got a bright star against
black sky. That's pretty high contrast. The same thing looking
down at the ground. You're looking at a white road going across
a dark fleld. You can see those things.

Yes, but Lhe only problem here is that you're locoking through a
haze or a scattered layer of light......scattering into the space-
craft or on the window. TFor instance, the case if there's no
scattered (frost) on the spacecraft, When that disappears at

night you can sec directly through the window and your visual

sensitivily goes up to a maximum of (photographication).

Which obviously must have happened because of the way things were.
Let me tell you what I think., I think there are so many things

involved in spacecraf’t peometry, Lhe windows, the layer on the
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windows, the light coming through, that I couldn't tell you whether
there's anything that if I looked up above I could see an image, or
not. But I think that possibly, if we could find a long black

tube and a window with no film on it and some way of closing off
all the light inside the spacecraft, I feel that maybe I could look
up and T could have seen the black sky (and the stars).

Yeah, we didn't have that, so I wouldn't draw that conclusion from
what. I saw up there, All I can say is that you couldn't see up

and see the stars in the daylight because of all these other
reasons. Now if you eliminate other reasons, I think probably you
could. I wouldn't say for sure that that's right. The point that
interests you when you're talking about accuity, is to look down

on the ground and you can see very small objects in the daylight,

So that with one is (resolution) and the other one is sensitivity

o different light levels, And I'm talking about light levels from
Gemini, in terms of having a niosy background.

I want you to be careful of the conclusion that you made, You've
got three things that you're obviously trying to make conclusions
out of, and I wan!t. to be sure that. you didn't make some of your own
conttlusions out ol them. Out of this Mercury, they have Mercury,
and you're pgoing Lo compare Mercury and Gemini observations and you
took the inside-the-spacecraft observations and said at night it
was preat and in the daytime it was lousy. Well, in the daytime

[ didn't teel it was lousy. I don'l know what standard you're com-
paring it ageinst. You're comparing it against Mercury. I think
you'd he very careful in drawing that conclusion.

And Lhen Lhere's another area thal. you want Lo make conclusions on
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and that's vision outside the spacecraft, and T (can) make a comparison
between those two and I have already; but you can see clearer from
outside the spacecraft. And I was gquite surprised at this because
T had three visors on: one of them was a left-hand visor which
isn't high on optical properties and one of them which is & sun
vigsor which is probably pretly good optically with a gold coating
on it and then a flexiglasa which is very high in optical qualities.
And 1 felt as far as vision was concerned, 1 could see better out-
side the spacecraft and I'd love to be <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>