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NASA, AIAA To Co-Sponsor National S

Saturn Second
Stage Readied
For Fall Launch

Success of NASA's S-T first
stage of Saturn underscored a
related event on the West
Coast where the first ight ver-
sion of the S-IV upper stage of
the vehicle is being readied for
shipment to the Cape Canav-
eral launch site.

The S-IV is scheduled to
leave the Douglas  Aircraft
Company in  Santa Monica,

Calif., soon. Douglas Missile &
Space Svstems Division is 5-IV
prine contractor.

At the Cape the S-IV will be
joined to the S-1 as the second
stage of the two-stage Saturn 1
rocket which will boost a pay-
load into space later this yvear.
This will be the initial launch
of the complete vehicle —with
hoth staces Wlive.”

The Saturn Hight test pro-
gram has been spectacularly
successful. The NASA  Mar-
shall Space Flight Center S-1
booster scored four successful
Hights in the past 18 months.

Currently other S-IV vehi-
cles are undergoing extensive
testing at MSFC in Huntsville,
Ala.y at the Cape and at the
Douglas, Sacramento, Calif.,
static test installation,

The first S-I1V was delivered
to MSFC late last vear for dyna-
mic testing. A second S-IV i at

(Continued on Page 3)

OFFICIAL CEREMONIES opened the MSC permanent exhibit in Houston’s World Trade Center
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April 4. Weilding twin pairs of scissors are Mayor Lewis Cutrer (left) and MSC’'s Paul E. Purser,
special assistant to the director, who cut the ribbon opening the exhibit. Mayor Cutrer then
signed the register as the first visitor, one of several hundred who saw it on opening day.

‘Baliute’ To Act As Satety Device
For First, Last Stages of Gemini

A balloon shaped like a child’s spinning top is being designed as a safety device for astronauts
during the first and last stages of Gemini flights, Manned Spacecraft Center has announced.

The drag balloon, called Ballute, is being built by Goodyear Aircraft Corporation of Akron,
Ohio, under a contract from Weber Aircraft Corporation, Burbank, California, subcontractor for
the Gemini ejection seat escape system. McDonnell Aircraft of St. Louis is prime contractor for
the spacecraft, under the technical direction of NASA’s Manned Spacecraft Center.

Frick Resigns As Apollo Head;
Piland Named Acting Manager

Dr. Robert R. Gilruth, Director of NASA’s Manned Spacecraft
Center, accepted the resignation of Charles W, Frick, manager

of Project Apollo, April 3.

In submitting his resignation, Frick expressed great regrets at
leaving MSC and his work on the Apollo program. He said that
pressing personal reasons dictated that he return to the aero-

space industry.

Frick agreed, however, to
stay on at the space center in
the role of a consultant to the
Apollo  program  until April
25th.

“It is with reluctance that 1

accept this resignation,” Dr.
Gilruth  stated. “Charles
Frick’s outstanding manage-

ment and engineering capa-
hilities have been of major
importance in organizing the
Apollo project, and in the many
successes so far achieved in
this program.”

Gilruth also announced that
he has named Robert O. Piland
to be acting manager of the
Apollo program, with the addi-
tional responsibility as chief,

command and service module.
James Decker was selected to
replace Piland as chief, lunar
excursion module.

Frick had joined MSC as
manager of the Apollo pro-
gram in February, 1962 after
serving on a consultant basis
to the program since Decem-
ber of 1961. He was employed
at that time by General Dyna-
mics Corporation.

Without revealing his future
career plans, Frick indicated
that he will return to the west
coast to join his wife, June, and
daughters, Barbara and Kath-
leen, at the family residence in
La Jolla, California. A third
daughter, Ann, attends Santa
Clara University in California.

Ballute (BALLoon-parach-
UTE), a svstem developed by
AC during 20 test programs
in the past four yvears, would
be used if astronauts were
forced to use their ejection
seats, the planned mode of

escape for altitudes below
70,000 feet.
The inflatable rubberized

fabric structure would stabi-
lize and slow their fall until
conventional parachutes could
be deployed at the lower alti-
tude, GAC engineers said.

Gemirmi is a National Aero-
nautics and Space Administra-
tion long duration orbital ren-
dezvous spacecraft which will
return to land at a pre-selected
landing point in the United
States.

During the Gemini fight,
American scientists will study
rendezvous docking tech-
niques and the effects of long
periods of weightlessness upon
astronauts.

Because free fall descent
above 35,000 feet could result
in a tumbling motion greater
than man can stand, Goodyear
Aircraft engineers are develop-

ing the stabilizing device as a
precautionary measure.

Ballute will be packaged in
a deflated condition in the
cjection seat during flight.
Soon after ejection from the
spacecraft, the astronauts
would separate from their
seats and the drag balloon
would inflate within a fraction
of a second and trail above
them.

The inflated Ballute is ex-
pected to be about 18 inches
in diameter and two feet long,
according to preliminary GAC
designs.

During previous tests, the
drag device has successtully
stabilized the descent of pay-
load weighing as much as 500
pounds. The system has been
proven at speeds up to 10 times
that of sound.

GAC also has suggested use
of Ballute for recovery of
booster assemblies, nose cones
and research vehicles re-enter-
ing the earth’s atmosphere.

See Ballute deployment dia-
gram, page 3.

pace Meet

MSC Management
Has Leading Role;
LB]J To Be Speaker

A number of Manned
Spacecraft Center per-
sonnel, including MSC
Director Robert R. Gil-
ruth, will have important
roles in the Second
Manned Space Flight
Meeting co-sponsored by
NASA and the American
Institute of Aeronautics
and Astronautics in Dallas
Monday through Wed-
nesday.

Hundreds of leading space
scientists and engineers from
throughout the nation are ex-
pected to attend the review of
current space programs and
projection of trends and re-
quirements for space projects
of the tuture.

Vice President Lydon B.
Johnson will be guest speaker
at the banquet Tuesday night.
His subject will be “New
Frontiers of Space.”

Host for the meeting is the
North Texas Section of the
AIAA. MSC’s Paul E. Purser,
special assistant to the director,
is co-chairman of the meeting,
with James J. Bingham of
General Electric.

Both Dr. Gilruth and MSC
Deputy Director Walter C.
Williams will chair sessions of
the meetings.

Gilruth will set the stage for
the proceedings with an open-
ing address, following a wel-
come by Governor John B.
Connally, of Texas. The direc-
tor of the Manned Spacecraft
Center also will be chairman of
the initial session at which
Astronauts M. Scott Carpenter

(Continued on Page 2)

Florida Firm Gets
Maintenance Job
For Clear Lake

The William J. Graham and
Son  Company of Golden
Beach, Florida, has been
awarded a cost-plus-fixed-fee
contract, estimated at $800,000,
to maintain and operate the
Muanned  Spacecraft Center’s

buildings, facilities, utilities
and grounds.
The work under contract

will run for one vear and will
include support services at
MSC’s Clear Lake site, Elling-
ton Air Force Base and various
leased facilities in Houston.

{Continued on Page 2)
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Preflight Checkout System

{Continued from Page 8)
ties of data during tests —long
hours of watching panels
covered with constantly blink-
ing lights, hampered by pre-
dictable human weaknesses
such as fatigue. Under this
system, future fHlights would
have required a constantly ex-
panding staff of highly trained
technicians and engineers to
evaluate test data.

The improved svstem de-
signed by Parsons and his task
groups, however, provides
tremendous quantities of clec-
tronically acquired informa-
tion in a readily understood
form. Itis a sophisticated piece
of engineering—so much so
that one part of the operation
calls for the anticipation of
every conceivable problem
engineers  might encounter
during the test, and the storing
of solutions to those problems
for instant computer delivery
as needed.

The PACE system required
little of the expense of de-
signing, developing or manu-
facturing new equipment. The
extensive array of components
used in the PACE system are
currently available on the com-
mercial market.

For comparison, early Mer-
cury equipment handled data
at 112 units per second. The
new system can handle the
same type of information at
20,000 units per second.

The engineers involved are
specialists in the relatively
new field of electronic com-
munications. They work in
strangely lighted rooms with
walls that are great banks of
humming, blinking panels. But
they are derisive of the idea of
computers being “giant
brains.” They look at com-
puters as tools. “You can’t
program even the most ad-
vanced computers without the
intelligence of man,” says Tom
Walton. “All you really do is
put them to work in areas
where machines are strong and
man is weak.”

Organized originally s an

operations group, the six
quickly forsaw the need for
faster acquisition and inter-
pretation of test data. They
wentto Manager of Cape Oper-
ations G. Merritt Preston, and
with his approval, began de-
signing a better way to do it.

Woods and Walton scoured
the country for computers.
Parsons and Johnson worked
on overall design. Marlow
planned facilities. Bradford
worked up the part of the sys-
tem which anticipates prob-
lems, finds solutions and pre-
stores them for the test engi-
neers.

“I've heard so much said
about teamwork in the past
that it seemed little more than
a cliche,” commented Woods,
“but I've never seen any-
thing like the way on the
people in these groups came
through to help us on the new
system.”

With the shortage of trained
personnel in electronic com-
munications in private industry
across the country, many of the
people in data acquisition
groups of Preflight Operations
have received offers to join
other companies, usually at
salaries well above their pre-
sent ones. Significantly, few
have accepted.

“This is going to be a big
achievement,” Bradford said,
“and T want to have a part in
it.”

Maintenance Job

(Continued from Page 1)
Work is expected to begin at
once with the establishment of
Graham’s office at Ellington.

The Graham company was
selected by a source evaluation
hoard from more than 20 com-
panies offering their services
to MSC. Negotiations with the
Graham company began on
March 5.

The contract will be ad-
ministered and monitored by
the Center Facilities and Con-
struction Procurement Branch
of MSC’s Procurement and
Contracts Division.

0OSO Completes One
Year Of Operation;
Still Going Strong

Orbiting Solar Observatory
1, the most successful and most
complicated satellite put into
earth orbit by the National
Aeronautics and Space Ad-
ministration, its first vear in
orbit was completed in March.

It has exceeded its estimated
operating life by six months,
serving to prove that NASA's
goal of more than one vear
operating lifetirne for satellites
is achievable.

Eleven of its 13 complex
scientific experiments are still
fuctioning, having sent back
to earth more data on the be-
havior and composition of
man’s nearest star—the life-
giving sun—than any single
ground based observatory and
all previous rocket, balloon
and satellite fli:zhts combined.
It has observed hundreds of
solar flares which often disrupt
communications on earth,
searched for axtra-terrestrial
gamma ray sou-ces, and acted
as a materials laboratory for
scientists working on the
Apollo program.

While much of the wealth of
scientific information gained
from OSO-1 has vet to be
analyzed by the experimenters,
data gathered by the satellite
holds definite promise of
answering what parts of the
sun’s radiant cnergy are re-
sponsible for creating the
earth’s ionosphere. Variations
in the sun’s radiations are
believed responsible for this
electrified layer that makes
radio communications possi-
ble.

The satellite’s control sys-
tems have exceeded design
expectations and are still keep-
ing the satellite pointed at the
center of the sun within plus
or minus one rinute of arc.

NASA’s Orbiting Geophysi-
cal Observatory (OGQ) can
carry 50 scientiiic experiments
on a single mission.

THESE SIX ENGINEERS from the Preflight Operations Division of MSC, Cape Cancveral, are the
developers of the PACE-S/C system for spacecraft checkout before flight which promises to be a

major advance. Left to right (standing) are Gary Woods, Tom Walton, Dan Marlowe, and Cliff
Bradford; {sitting) Harold Johnson and Walt Parsons. Parsons headed the group.

WALTER C. WILLIAMS, MSC deputy director, presents the NASA

Group Achievement Award to G. Merritt Preston, Manager of
Cape Operations of MSC-AMR, in recognition of the contribu-
tions made to the success of Project Mercury of MSC’s Preflight
Operations Division. Individual copies of the Award were later
presented to 250 members of POD by Preston, who also ex-
tended appreciation to representatives of various organiza-
tions supporting Mercury operations. These included McDonnell
Aircraft, Launch Operations Center, the Department of De-
fense, Air Force Systems Command, the 6555th Test Wing,
AFMTC, Pan American Airways, RCA Service Co., the Weather
Bureau, General Dynamics/Astro. General Electric Co., Bur-
roughs, Rocketdyne, Federal Electric Co., and Aerospace Corp.

NASA, ATAA Sponsor Meet

(Continued from Page 1)

and Virgil I. Grissom will pre-
sent a technical paper on the
Mercury flight experiences.
Also at this session, James T.
Rose of Gemini Project office
will present a paper on that
spacecraft’s program and mis-
sion, co-authored by James A.
Chamberlin, senior engineer-
ing advisor to the director; and
Charles W. Frick, the center’s
manager of the Apollo space-
craft project, will outline the

program and mission of the
nation’s first manned lunar
spacecraft.

Williams will be chairman of
a technical session on space
operations Tuesday. The ses-
sion will feature papers
authored by five MSC space
authorities: F. ]J. Bailey, chief
of the Reliability and Flight
Safety Office; C. C. Kraft, chief
of the Flight Operations Divi-
sion; John Hodge and Eugene
F. Kranz, also of Flight Opera-
tions, and Warren J. North,
chief of the Flight Crew Oper-
ations Division.

Bailey’s paper is on “Flight
Safety Aspects of Manned
Space Flight;” Kraft, Hodge
and Kranz co-authored “Mis-
sion Control for Manned Space
Flight;”” and North co-authored
“Gemini Launch Escape” with
William B. Cassidy of Ling-
Temco-Vought at Dallas.

In addition to papers on
Mercury, Gemini and Apollo,
first day sessions will include
reports on the X-13 rocket
plane and the X-20 (Dyna-Soar)
space glider. A secret briefing
on Russian manned space
flight programs is scheduled
for the evening. All sessions on
Monday are classified.

Problems in launch vehicle

development, spacecraft de-
sign, cislunar and rendezvous
guidance and control, life
sciences and future spacecraft
operations will be among
topics tor the second duy's ses-
sions.

Post-Apolle  planning,
manned fHight to Mars and
Venus in the 1970, space age
transportation  svstems and
military use of manned space
systems will be discussed in a
classified session devoted to
future space systems Wednes-
dayv. Rescarch requirements
and engincering and manage-
ment necds for future space-
flight programs will he con-
sidered in the final three ses-
sions of the meeting,

Other highlights of the meet-
ing will include Tuncheon and
banquet addresses by several
of the nation’s lcading space
experts from NASA, the Air
Force and the acrospace indus-
try. An array of NASA exhibits
also will be an display at the
Marriott Hotel headquarters.

Monitors
(Continued from page 8)

ations are providing 12 hours
of instruction in the concept of
whole spaceeraft systems.

Other lecturers are covering
the flight plan, mission objec-
tives, the medical countdown
and  equipment, blockhouse
acitivity, Mecercury Control
Center and the tracking sites,
the data plan and reporting
system, communications  de-
tails, instrumentation,  se-
quencing, and operational con-
cepts, and medical eriteria dur-
ing astronaut selection, not to
mention quite a bit on
covery pperiations.
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Design Work On Acceleration
Facility Is Moving Forward

Work on the design of a Flight Acceleration Facility capable
of whirling a simulated Project Apollo command module and its
moon-landing crew of three with forces many times the normal
pull of gravity is going ahead at Ford, Bacon & Davis, Inc., New

York engineering firm.

The huge machine —techni-
cally an advanced flight accel-
cration  facility  —  will be
crected at Clear Lake. With its
rotunda and supporting struc-
tures and equipment, it is esti-
mated to cost $10,500,000.

Work is now proceeding
with preparation of construce-
tion drawings and specifica-
tions under a “follow-on” con-
tract with the Fort Worth
District of the Army’s Corps of
Eugincers. Consultants to
Ford, Bacon & Davis are the
McKiernan-Terry Corporation,
division of Litton Industries,
and the Raytheon Company.

The machine, which will
require the equivalent of 6,700
horsepower to accelerate a 30-
foot hoom and 3,000 pound
pavioad with an onset rate of
three g per second, will be the
most advanced man-rated cen-
trifuge ever built. The design
incorporates the capability of
cxpansion to 10,000 equivalent
horsepower and a 10g's per
second rate.

It's primary function will be
to train and test. The gondola
will be so oriented that the
astronaut traineces inside will
feol the saone magnitude and
direction of g forces experi-
enced  during  actual  lift-off
(Launch) and reentry without
sensing that the centrifuge is
actually rotating ina circle.

The entire simulated mis-
sion will be programed and
controlled by computer.
Trainces will respond to flight
problems under abnormal as
well as normal fHight condi-
tions, such as the ballooning of
their space suits due to loss of
air pressure within the space-
craft.

Safety factors will be para-
mount. For example, the com-
puter will automatically reject
a decision the part of a
crewman i there is a possibil-
itv of dangerous results. 1f
however, the deasion is a
correct, one, in line with the
planned program, it will in-
corporate the decision into the
flight patterm.

To simulate loss of pressure,
in the event the spacecraft is
penctrated by space  debris,
the gondola of the centrifuge
will be capable of being evac-
uvated to 3mm Hy, the equiva-
lent of the low pressure found
at 20 to 25 miles of altitude.

Vacuum  capability will be
suficient  to  reproduce  the
rapid  decompression  experi-
enced within the  spacecraft
during normal lLaunch trajec-
tories.

Temperatures within the
wandola will also be control-
lable from 50 degrees to 200
degrees Fahrenheit, with con-
tinuous circulation of gondola
atmosphere,

The  centrifuge’s  regular
gondola will measure 12 feet in

and  weigh 8,000

on

dizneter

pounds with its three occu-
pants and instrumentation.

At the end of the standard
50-foot arm this load may be
whirled continuously at 20g or
at 30g for short periods. Be-
tween runs, the arm will be
able to be extended to 60 feet
or shortened to 40 feet for vary-
ing load and performance by
inserting or removing a 10-foot
section.

To achieve the illusion of
straight flight, the gondola will
have three degrees of freedom,
controlled by the computer. It
will be able to accomplish the
motions simultaneously, with
the result that to the occupants,
strapped into their space flight
couches, the acceleration will
always appear as a force per-
pendicular to the line of their
bodies. The man will have no
sense of going around in a
circular path.

The centrifuge will be
housed in a circular room
about 150 feet in diameter.
There will be two wings, one
for offices, controls, the com-
puter, and a room for preparing
trainees for testing, and the
other for services.

The service wing will be
faid out in such a way as to
permit expansion, so that addi-
tional interchangeable gon-
dolas can be substituted on the
centrifuge arm in order to keep
down time at a minimum and
the centrifuge working with
the least interruption.

Saturn
(Continued from Page 1)

the Cape for testing of vehicle
and facility propellant loading
systems under launch condi-
tions. At Douglas Sacramento
an S-IV “all-systems” vehicle
test program is under way.

This advanced test program
at Douglas Sacramento follows
a series of successful static
firings there of the S-IV six-
engine cluster of RL-10 liquid-
hydrogen, liquid-oxvgen en-
gines, conducted with a heavy-
duty, stainless steel “battle-
ship” S-IV. The engines are
built by Pratt & Whitney Air-
craft Division.

Since August, 1962, the S-TV
engine cluster has been fired
13 times for an accumulated
running time of 1735 seconds.
The firings included three full-
duration tests of seven minutes
Or maore.

Last January 26, a cluster of
six RI-10A3s —an advanced
version of the 153,000-pound
thrust engines—was fired for
almost 7 minutes, approxi-
mating  the duration of an
actual flight firing. The RL-
10A3 is the model that will
power the S-IV on its space
missions.

NASA’s Surveyor spacecraft
is designed for a soft landing
on the moon.

DROGUE GUN

BALLUTE DEPLOYMENT

PILOT
PARACHUTE
RISER LINE
DROGUE SLUG INERTIAL REEL
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BALLUTE PACK

INFLATING BALLUTE

DEPLOYMENT PLATEN

- SEAT/MAN
! SEPARATOR

DIAGRAM shows sequence in which Gemini astronavut will eject from spacecraft. After the ejec-
tion seat separates, ballute inflates within a fraction of a second to trail above the descending
astronaut, stabilizing and slowing his fall until the conventional parachute can be deployed
at a lower level. Goodyear Aircraft Corp. is building the device. (See story, page 1)

Crew Systems Chiet Will Return
To Air Force Duties On May 1

Space Surgeon Stanley C.
White, named 1962 Laureate
by the International Academy
of Aerospace Medicine for his
role in organizing the medical
support of U. §. manned space
flights, has been reassigned by

the U. S. Air Force.

The chief of Manned Space-
craft Center’s Crew Systems
Division will continue his Air
Force career at the Aerospace
Medical Division of Brooks Air
Force Base, Texas. The re-

Apollo ECS Testing Begins
At Garrett-AiResearch Firm

An important milestone in the development of the NASA

Apollo environmental control

system was marked recently

when first tests of the system beyuin in Garrett-AiResearch, Los
Angeles. System development testing of the ECS will continue

for approximately six months.

According to Paul C. Sco-
field, AiResearch Apollo pro-
gram manager, the test profile
will include simulating pre-
launch, ascent, orbital and re-
entry pressure conditions on
an operating envirommental
control system. Function of the
ECS is to provide life support-
ing atmosphere in the com-
mand module of the Apollo
spacecraft,

Development testing of the
ECS will be conducted in a
new laboratory facility built
especially for the Apollo pro-
gram. AiResearch is develop-
ing the ECS under contract to
North  American  Aviation
Space and Information Sys-
tems Division, prime contrac-
tor to the Mannced Spacecraft
Center for the NASA Apollo
vehicle.

The new laboratory is com-
posed of a programmed alti-
tude chamber, and an array of
auxiliary test support equip-
ment such as heat exchangers,
vacuum pumps and refrigera-
tion units.

A unique feature of the test
lab is its data acquisition sys-
tem, one of the most compre-
hensive ever devised for devel-
opment of an ECS.

More than 200 data points
(temperature  and  pressure)
will be automatically recorded
on the new data acquisition

system (DAS). ECS sensor data
recorded on magnetic tape by

the DAS will be analvzed by

an IBM 7070 computer to
minimize engineering data
reduction time. this rapid

analysis permits design engi-
neers to correct problem areas
on a continuing basis since a
complete test run is analyzed
in less than one day. Previ-
ously, weeks of calculations
would have heen necessary to
Jdetermine test results.

Visual monitoring and re-
cording of fluid temperatures,
pressures, and flows are made
Juring each test run. This data
assists  engineers conducting
the test to remotely control the
ECS under test in the altitude
chamber.

This also permits the test
conductor to evaluate the per-
formance and control of the
entire ECS svstem during the
test.

Prelaunch condition for the
FCS is evaluated by integrat-
ing the actual test equipment
checkout console into the test
loop. A metabolic simulator is
used to inject carbon dioxide,
heat and water vapor in quanti-
ties simulating one, two or
three men in the spacecraft.

Other major portions of the
Apollo test equipment such as
electrical, liquid and low pres-
sure component test stands are

assignment, effective July 2,
concludes a “detached (from
the Air Force) duty” with MSC,
to which he was assigned in
October, 1958, then the Space
Task Group at Langly Air
Force Base, Virginia.

At lieutenant colonel in the
USAF Medical Corps, Dr.
White is best known for con-
tributions leading to the devel-
opment of the life support sys-
tems for Project Mercury. In
1960, he was named for the
Melbourne W. Boynton award
for space medicine research,
and in 1961, he received the

Louis G. Bauer Founders
award from the Aerospace
Medical Association for his

efforts in bringing together the
total medical, human engineer-
ing, and man-support system
efforts in Project Mercury. In
1962, he was also honored with
selection to membership in the
International  Academy  of
Astronautics, elected as a
fellow in the Aerospace Medi-
cal Association, and he wuas
named one of two Laureates
(in U. 8. and in U. §. 8. R.) by
the International Academy of
Aerospace Medicine, Brussels,
Belgium.

Dr. White has served on the
Bio-Astronautics Committee of
the National Research Council
of the National Academy of
Sciences from 1959 to 1960;
and on the Man-in-Space Com-
mittee from 1960 to 1962,

IDr. White has also acted as
medical operations directors of
manned space flights through
MA-T.

included in the new testing
labs. This equipment is used to
check ECS components during
development testing and later
to porf()rm acceptance testing
of all Apollo ECS components
manufactured by AiResearch
Los Angeles,
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SATURN S-1l propellant tank bulkhead mockups under c¢on-
struction provide African jungle hut effect. S&ID is principal
contractor to Marshall Space Flight Center on §-I1, second stage
of the Saturn V launch vehicle which will boost Apolle.

LASER RESEARCH beam, generated by helium-neon gas laser
and directed into hand-size ““optical modulator” carries TV
image in demonstration by Space and Information Systems
Division personnel of laser yse in spaoce communications.

.

HARRISON STORMS, left, president of North American Avia-
tion’s Space and Information Systems Division, and Executive
Vice-President Harold Raynor check progress of Apollo space-
craft program during frequent tours of manufacturing area.

L
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AERIAL PHOTOGRAPH shows headquarters site of Space and Information Systems Division at
Downey, Calif., located 11 miles from center of Los Angeles. Division also has major plants at
Seal Beach, Calif., and Tulsa, Okla., in addition to other facilities in Los Angeles area.

A distance of 239,000 miles
separates the Earth from the
moon.

Dedicated to bridging this
gap is a team of government
and industrial scientists and
engineers who are pledged to
land the first Arericans on the
lunar surface before the end of
this decade. Their efforts will
be crystallized in Project Apol-
lo—called one of the maost
important programs and one of
the greatest scientific and engi-
neering challenges in history.

Working on the program
under the over all direction of
NASA’s Mannad Spacecraft
Center are an estimated 100 -
000 persons i1 government
agencies, educational institu-
tions, and industries across the
nation. One o these firms,
North  American  Aviation’s
Space and Information Sys-
tems Division at Downey,
Calif., is charged with building
the Apollo spucecraft’s com-
mand and servi:e modules for
MSC.

In keeping w. th the govern-
ment-industry tieme of team-
work for the program, a group
of 30 MSC personnel are sta-
tioned at Dowrey, under the
direction of George Lemke,
resident Apollo project mana-
ger.

Space and Information Svs-
tems Division (3&ID) was se-
lected to join the Apollo team
on Nov. 28, 1961. Since that
time, division Apollo program
personnel have been engaged
in the task of translating a
spacecraft system design con-
cept into hardware which will
meet the stringent perform-
ance requirements of the pro-
gram.

“The glitter and the glamour
inherent in a program such as
Apollo is dimmed. The job is
down to the tough, hard-nosed
engineering effort required to
develop a highly-complex sys-
tem,” commmented S&ID Vice-
President and Apollo Program
Manager John Paup recently.

Paup said one of the key
operations of the program to
date was S&ID’s support to
NASA in performing analysis
and studies of the Apollo mis-
sion concept. These activities
led to the major program high-
light—the change to the lunar
orbital rendezvous method of
landing the astronauts on the
moorn.

Since the award of the con-
tract in 1961, several mockups
have been completed for use
as engineering tools in refining
the design. Boilerplates (pro-
totvpe spacecraft) have been
completed for use in flotation
tests and in land and water
impact testing, to check the
spacecraft’s Earth landing svs-
tems.

S&ID magjor subcontractors
have completed successful
first firings on all six Apollo
spacecraft rocket engine con-
figurations. The White Sands
Missile Range, New Mexico,
had been selected as the pro-
pulsion development facility
for the spacecraft.

The first flight-rated space-
craft test vehicle, including the
command and service modules
and the launch escape system,
had been delivered to MSC.
This month, it will be mated
atop a Saturn launch vehicle at
NASA’s Marshall Space Flight
Center for dynamic and vibra-
tion tests.

Since the start of the pro-
gram, S&ID has placed major
subcontracts valued in excess
of S150 million with 20 com-
panies in a dozen different
states in almost every part of
the country.

An impact test facility was
recently completed at Downey
that contains a water impact
area and a soil impact area.
S&ID scientists are using it to
duplicate actual Apollo Earth
landing conditions.

S&ID’s experience in space-
oriented work began in 1943,
when a handful of North
American scientists began a

thorough study of a captured
V-2 rocket. A few months later,
these men were “Hight-testing”
small rocket engines at the
company’s Los Angeles Divi-
sion on one of the present
S&ID parking lots.

This knowledge gave birth
in 17 to the Navaho, a large
air-breathing missile designed
to fy 3500 miles at a speed of
Mach 30 In the next decade,
the company built and flight-
tested two  preliminary ver-
sions of the Navaho, the X-10
and the XSM-64.

Although  discontinued in
1957, the Navaho left a rich
legacy. The Navaho booster
Hown in 1936 was the most
powerful in the free world
prior to Saturn. The first Red-
stone, fired in 1958, was
powerced by an engine devel-
oped by North American Avia-
tion’s Rocketdyne Division,
from early Navaho research.
The same engine boosted the
first Explorer satellite into
orbit in 1938, and it boosted
Astronaut Alan Shepard into
his ride down the Atlantic Mis-
sile Range in 1961,

Todayv’s Space and Informa-
tion Systems Division was born
in December, 1960, when the
organization’s  name  was
changed from Missile Division
to reflect its new charter as
North  American  Aviation’s
prime division for manned and
unmanned space exploration
vehicles, missile projects, and
the management of information
processing systems.

In addition to the Apolle
spacecraft, the division cur-
rently has three other magjor
programs. It produces the Para-
glider recovery system  for
MSC, is principal contractor
for the S-I1 stage of the Saturn
V for the Marshall Space Flight
Center, and builds the GAMI-
77 Hound Dog missile for the
Air Force Strategic Air Com-
mand.

S&ID won a contract to
study the Paraglider conceptin
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sion Builds Apollo Command
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SPACECRAFT “MOLD,” the Apolle spacecraft aft heat shicld master facility tool (center) is
fashioned to extremely close tolerances. At right are inner crew compartment master models
of spacecraft. North American is prime contractor for the command and service modules.

awarded  a
development  contract  in
November of 19610 A bat-
shaped inHatable wing, Para-
olider will be used to guide
manned  Gemini space  cap-
sules to predetermined land-
inmg points.

In operation, Paraglider will
Leoused to control the deseent
of the spacecratt through the
lower  atmosphere. It s
phanned to replace the conven-
tionul parachute heing used in
the Project Mercury program.

The S-11 will be the second
stage of the huge Saturm moon
rocket. Parts and components
of the S-11 we being bhuilt at
Downey and put together at
the division™s S-IT Assembly
and Test Facility at the UL S,
Naval Weapons Station, Seal
Beach, Calift From there it will
Le  transported  to NASA'S
Mississippi Test Operations
facility for testing prior to its
arrival at Cape Canaveral
SxID will build nine  live
Hight wnits, one inert fight
stage, and several system test
vehicles.

Armed with a nuclear war-
head and carried in pairs by
the Strategic Air Command’s
B-32 hombers, the Hound Dog
is un o airto-swrface  missile
with a range of more than 500
miles. It has heen deploved at
SAC buses  throughout  the
United States.

The division also built the
Mercury Little Joe booster for
NASAL It was designed to pro-
vide the space agency with a
rescarch and development ve-
hicle to prepare for the event-
ual launchings of man-carrying
capsules into space. Little Joe
wis used in the early phase of
Project Mercury to check out
the capsule that later carried

1960, and

MWds

America’s first astronauts into
orbit around the Earth.

S&ID personnel presently
arc working on a number of
research and study programs
that range from large and ad-
vanced boosters to information
svstenis, orbiting space labora-
tories and space stations, satel-
lite rendezvous, micrometeor-
ite impact, and various lunar
projects. All are designed to
add abroad scientific and engi-
neering base for the division to
enable it to stay abreast of
todayv’s ever changing tech-
nology.

Along with its Downey and
Seal Beach sites, the Space
Division also has a major
facility at Tulsa, Okla. The role
of this plant is to provide
manutacturing and engineer-
ing support to all division pro-
grams.

Since 1962, S&ID has more
than doubled in size to where
it presently occupies three mil-
lion square feet of space at its
Downey headquarters, in addi-
tion to facilities in nearby areas
and at Tulsa. Employment has
increased from 8000 persons
early last year to the present
number of more than 19,000,

“We believe we have made
significant progress in the past,
but we certainly have no desire
to  stand  still,” said  Space
Division President Harrison
Stormis in summing up the atti-
tude of S&ID for employees.
“The years ahcad undoubtedly
will produce challenges that
will dwart those we thought
gigantic in the past. However,
just as I have expressed confi-
dence before in the ability of
those in this division to rise to
any occasion, I know we can
meet whatever challenges the
future might bring.”

Editor's Note: This is the third in a series of articles designed
to acquaint MSC personnel with the Center’s industrial
family, the contractors and subcontractors who make MSC
spacecraft and their launch vehicles. The materials on these
pages was furnished by NAA public relations personnel.

And Service Modules

MASTER FACILITY molds for Apolio command module, rear, and
$-1l stage of Saturn V, foreground, give precise dimensions to
hardware at North American Space and Information Systems
Division, where the job gets down to hard-core engineering.

LOOKING OVER one of "boilerplate’” command modules being fabricated for use in early
Apollo test programs are George Lemke, left, Manned Spacecraft Center resident Apollo project
manager at 5&ID, and John Paup, Space Division vice-president and Apollo program manager.

CHECKED FOR SIZE, the command module heat shield skin is pre-fitted with lightweight metal
honeycomb. Discussing project in background B. E. Dean, left, general foreman, and John
Fleetwood, Apollo manufacturing manager at the Downey, California plant.
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On Tho Lightory Side

Housewives confused by the loss of “small, me-
dium and large” designations for soap or cereal
packages —in favor of such superlatives as “large,
giant or economy’ sizes—have the sympathetic
understanding of space scientists.

The growth of their industry has brought about a
similar problem in designation of rockets and missiles.

Time was, like back in the 1940s, when a 25-foot
high rocket such as the Aerobee was called “large.”

So when the 67-foot high Minuteman and the 103-
foot high Titan II came along, they were larger than
the large and were called “very large.”

Now they’re working on the Saturn V, which will
tower 275 feet high, and they're describing it as
“huge” or “giant.”

Where do we go from there? Aerojet-General
Corporation’s proposed “Sea Dragon” will be a 500
footer, floated to sea for launching. This size gets into
the “Monster” or “Colossus’ category.

But despite the superlatives —space scientists solve
their problem just the way the housewife does—by
looking at the pounds and ounces in the fine print
specifications.

That “large” Aerobee, for example, weighs only
3/4 of a ton and gives 2600 pounds of thrust. The
very large Titan Il weighs 150 tons and generates
530,000 pounds of thrust.

And the monster Sea Dragon: Weight, 20,000 tons,
thrust, 80 million pounds. Which, admittedly, is pretty
big fine print!

Copy by Don Builer. Reprinted courtesy of Aerojet-General.

& o o

The National Aeronautics and Space Administra-
tion had one of its busiest flight days last November
16, when more than 2,700 birds were launched —all
triggered by a Saturn rocket.

This is what a U.S. Bureau of Fisheries and Wildlife
team found when they toured nesting areas and feed-
ing spots within 8,000 feet of the Saturn launch
complex.

They made the study to determine if rockets
frighten away the Cape’s expansive bird population.
Brevard Audubon Society members recently counted
197 different species here.

The wildlife people found 40 species near the
launch pad and concluded the mighty Saturn’s roar
only temporarily disturbed the birds—perhaps no
more than a low flying aircraft or a truck’s rumble
causes humans to toss and turn during the night.

£ *» ¥

The squirrel in the courtyard of Farnsworth
Chambers Building, who has been adopted and fed
during lunch hours by a long succession of office
personnel since last summer, is apparently finding
the going a bit rough since the opening of the F & C
Cafeteria. He still hops along the ledge outside the
glass-walled hallways, begging for handouts. But too
many people have abandoned the sandwich machines
in favor of hot meals — eaten indoors, without crumbs.
Last week he decided enough was too much, and
started boldly through the back entrance of the
building, (headed, no doubt, for the cafeteria). He
didn’t make it more than a few feet inside the build-
ing before being scared off, but he had a lot to say
about it afterward.

DITORIAL
XCERPTS

Washington Evening Star
March 9, 1963

LIFE ON OTHER PLANETS
STILL HOPE OF EXPERT

That ancient but endlessly
fascinating question—does life
exist on the other planets?—
has been given another airing
in a darkened basement hear-
ing room on Capitol Hill.

And it seems that all hope
for Venus is not lost.

Last week the results of the
historic space probe Mariner
IT, which flew close by Venus,
were announced. It turned out
that the surface temperature of
the earth’s sister planet was
800 degrees Fal renheit, far too
high for life to exist “as we
know it,” as the saying goes.

That apparently ruled out
Venus at a possible habitat of
some forms of life, leaving
principally cold and arid Mars
to keep the prospect alive.

New Slant on Subject

But wait. Here comes
Homer E. Newell.

Mr. Newell, director of space
sciences for the National Aero-
nautics and Space Administra-
tion, had a new slant on it for
members of a House Space
subcommittee yesterday. The
room was darkened so they
could see slides to illustrate
the talk.

Mr. Newell said recent ex-
periments with balloons in the
earth’s upper atmosphere have
proved that “at times the
stratosphere does contain large
numbers of micro-organisms.”

And if it is found by future
investigations that these micro-
organisms “live out their entire
life cycle at high altitude,” Mr.
Newell said, “one may con-
clude that the question of
whether life exists on Venus is
not necessarily settled by the
very high surfac= temperatures
that appear to exist there.”

Instruments on Mars
As for Mars, Mr. Newell said

MSC PERSONALITY

Joe V. Piland Is Engineering
Assistant In Project Mercury

Say the name “Piland”
around Manned Spacecraft
Center, and the immediate re-
action is “Which one?” Mer-
cury or Apollo?” Lest the un-
initiated get the idea that those
are their first names, J. V. or
“Joe” Piland is the assistant
for engineering operations and
administration to the manager
of Project Mercury. (His bro-
ther, Robert O., is acting mana-
ger of project Apollo.)

Joe Piland entered Govern-
ment service in 1941, and in
his words, has “been here
ever since.”

“Here” includes a variety of
places. Bornin Portsmouth, Va.
Dec. 8, 1923, he began his
career as an apprentice machi-
nist at the Norfolk Naval Ship-
yvard in Portsmouth, Va. The
war, interupted his college
plans, and from 1943 to 1946,
he was a navigator in the Army

Air Corps.
Returning to school at Wil-
liam and Mary, Piland

switched later to VPI and grad-
vated in 1949 with a BS in
mechanical engineering. Hav-
ing been on leave without payv
during his schooling, he re-
turned briefly to the shipyard

“the truly exciting phase of the
space biology program, when
we shall place instruments on
Mars in search of life on the
red planet, is vet to come.”

But already the hardware is
ready. NASA now has a new
and improved “sticky string”
machine, called Culliver. It
would fire out two sticky
strings, which are supposed to
pick up living organisms on
the surface of Mars.

Then the strings would be
reeled back into a tank of
nutrient solution. If live organ-
isms were picked up, they
would burgeon and change the
fluid. That tipoff would be
radioed back to earth.

WELCOME ABOARD

Some 31 new personnel
joined the ranks of Manned
Spacecraft Certer between
March 25 and April 8.

Included were:

Mercury Project Office: Pau-
line D. Crow and Phyllis E.
Riley.

Gemini Project Office: Clif-
ford J. Hall.

Apollo Project Office: Shir-
ley J. Holland and Rob R.
Tillet.

Apollo at Grumman Air-
craft, Bethpage, N. Y.: Frede-
rick A. Zito.

Spacecraft Technology Di-
viston: Maurice C. Brooks and
Jr., Allen J. Louviere.

Systems Evaluation and De-
velopment Division: Richard
W. Downs.

Flight Operations Division:
William M. Boyce and Julius
K. Pagon.

Flight Crew QOperations Di-
vision: Anibal J. DaSilva and
George C. Franklin.

Ground Systems  Project
Office: Floyd S. Schell and
Walter D. Poates.

Computation and Data Re-
duction Division. Tom H.
Daniel, Jr., Patrick S. Gaffney,
and Floyd W. Rosenbaum.

Instrumentation und Elec-
tronic Systems Dicision: Olin
L. Graham.

Personnel (Steno Sercices):
Anita B. Kruger, Faye G. Cha-
viers, Grace R. Rison, and Mrs.
Lee M. Brubaker.

Security: Barbara L. Jackow-
ski.

Financial Management: Wil-
liam W. Grimes, Jr.

Procurement and Contracts:
Nita A. Bouldin.

Administrative Services:
Joseph A. Puccio.

Technical Services: Jerry Q.
McKown.

Technical Information:
Gerald E. Meeks.

Logistics: Donna R. Booth.

White Sands Missile Range,
N. M.: Carlos Pena.

before transterring to the
Bureau of Standards in late
1949,

Early in 1951, Piland joined
the staff of Langley Research
Center in the Engineering
Division. He worked first as a
designer of research equip-
ment, and later as an engineer-
ing supervisor, specializing in

Joe V. Piland

the design, development and
construction  installation  of
super and hypersonic  high
temperature wind tunnels for
testing jet aireraft.

In 1959, Piland became one
of the early members of the
Space Tusk Group which was
to become Manned Spacecraft
Center. He joined STG as
head of the Contract Section of
the Engineering Division, then
moved up to assistant branch
head of the Contract and
Scheduling Branch, where he
was deeply involved in the
development of the Gemini
program. With the formation of
Mercury  Project Office  in
January of 1962, Piland ac-
quired his present title.

He is responsible to the pro-
ject manager for the technical
administrative management of
the project, including sched-
uling, project control, cost and
budgeting, documentation,
management  reporting,  and
procurement and methods —in
short, he savs, “evervthing but
design.”

Piland was chairman of the
manufacturing panel for evalu-
ation and sclection of contrac-
tors for the Apollo spacecraft.
He was also the NASA repre-
sentative to the engineering
committee of the “Project 607
ficld study group ou contract
management.

Piland and his wife, the for-
mer Ruth Beard of Portsmouth,
Va. have three children: Ellen,
15, Joe, Jr., 14 and Johnny, 7.
“Nyv hobbics,”” he wavs, “used
to be golf and my home work-
shop, but ever since early 1939,
it’'s been Project Mercury.”

“This generation does not
intend to founder in the back-
wash of the coming of the
space age.”

President John Fo Kennedy
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THE LITTLE JOE Il gantry, formerly a part of the old Redstone
launch site, is raised into position after modification for
use in Apollo launch escape and high altitude abort tests.
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CONSTRUCTION WORKERS lay fire brick and steel reinforcements for the pad from which the
Little Joe Il will be launched. The erected gantry is visible in the background, from which it will
move forward on a specially constructed set of steel tracks to the launching pad above.

~
. ROSWELL

COMPARATIVE SIZE of the 4,000 some square miles of the White Sands Missile Range is shown
by the map above. Operated by the Department of the Army it is also used by the Navy, Air
Force, and the National Aeronautics and Space Administration, which has 87 square miles of it.

Apollo Test Facility Going Up At White Sands Range

The 4,000-square-mile White
Sands Missile Range is located
in the southern part of New
Mexico, stretching from just
of El Paso, Texas, to
south of Albuquerque, New
Mexico— 100 miles —and is 40
miles wide.

As a result of an agrecment
late last vear between the De-
partment  of  Defense  and
the National Acronautics and
Space  Administration, 87
square miles of the western
part of the range has been set
aside for the construction and
operation of an Apollo Space-
cruft Propulsion Development
Facility.

Within that area, one square
mile will be used for NASA or
NASA contractor administra-
tive facilities; and another one

north

square mile section is to be
used for the location of the
NASA  contractor  technical,
storage and development facil-
ities, includingtest stands. The
remainder of the land will
serve as a safety buffer zone.
As of April 1 of this vear the
construction of required facil-
ities and preparations for ini-
tial operations are on schedule.
A Redstone gantry has been
modified for use in the tests to
come involving the Little Joe
IT and the various components
of the Apollo configuration.
Basically, three types of
tests arc planned at the present
time: (1) tests to develop and
quality the launch escape svs-
tem during an off-the-pad es-
cape; (2) tests to develop and
qualify the launch escape sys-

tem during an escape at maxi-
mum dynamic pressure; and
(3) a high altitude atmospheric
abort. The Little Joe IT will be
used for the last two types of
tests. This launch vehicle will
have a maximum capability for
a thrust of 800,000 pounds.

At the present time NASA
has 35 persons employved at
White Sands and this number
is expected to increase to about
100 during the testing period.

Contractor personnel will
swell this total to about 1,000.
This will include a large num-
ber of persons who will be en-
gaged in support services to
the engineers and technicians.

When the total complex is
complete North American
Aviation will have two static
test stands, a control center, a

STEEL TRACKS will be laid upon the concrete foundation above

to allow the gantry to move forward and be withdrawn from
the pad during the actual firing of Little Joe Il in tests.

preparation building and an
anderground concrete bunker
for housing instrumentation
equipment necessary to the
Apollo Spacecraft Propulsion
Development.

Grumman Aircraft, the prime
contractor for the lunar excur-
sion module, will have an addi-
tional four test stands, a
ground control center, and
other facilities necessary to
test the LEM, which has the
assignment of landing astro-
nauts on the moon as well as
serving as the escape vehicle
from the lunar surface.

The effect of these activities
on the local enonomy will be
felt targely on nearby Las
Cruces, New Mexico, and the
surrounding area. About three-
fourths or the personnel who

have moved to the area in con-
nection with the NASA pro-
grams there live in Las Cruces.

About $10.8 million will
have been spent for the facil-
ities at the range by the end of
June, 1963, and an additional
515 million has been requested
for the fiscal year beginning
July 1. It is estimated that
about 60 per cent of this money
is spent in the local area.

“If we forfeit to any other
nation the opportunity for
preeminence in this important
new field (space) the United
States cannot retain its posi-
tion as a leader of the Free
World.”

James E. Webb
NASA Administrator
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ROBERT CRAFE (left) and Robert L. Spann (in suit) of Crew Systems Division demonstrated the
Mercury pressure suit to a training class of future medical monitors for the manned space flight
tracking stations around the world. The lecture was given during the first day’s classes last
week, at a lab session in Lane Wells Building. The group is mostly doctors from the services.

Medical Monitors For Tracking
Stations Take Training At MSC

Some 27 new medical moni-
tors for the manned space
flight tracking stations around
the world have been under-
going an intensive training
period at Munned Spacecraft
Center for the past week, and
will wind up the course with a
briefing at Cape Canaveral
Friday.

They are physicians, drawn
from various military or federal
civilian organizations, who are
becoming fully acquainted
with the pressure suit, the
biosensors, the manner in
which medical information is
telemetered to earth from an

Lingle Is Named
To Headquarters
Industrial Post

Dr. Robert C. Seamans, Jr.,
Associate Administrator for the
National Aeronautics and
Space  Administration, an-
nounced the creation of a new
NASA post, that of Deputy
Associate  Administrator  for
industrial Affairs, recently.

Walter L. Lingle, Jr., cur-
rently Assistant Administrator
for Management Development,

has been named to fill the
position.
The establishment of this

new position is another step in

evolving NASA’s  organiza-
tional strength to meet its
growing responsibilities in

space research and develop-
ment, Dr. Seamans said.

In making the announce-
ment, Dr. Seamans stated
Lingle’s duties in this posi-
tion will include responsi-
bility for NASA’s over-all
relationships  with  industry
and the development and re-
view of NASA-wide procure-
ment policies and procedures.
He will continue his present
duties as Assistant Adminis-
trator.

orbiting spacecraft, mission
concepts, and the program as a
whole.

From 8:30 to 5 p.m. daily
and Saturday, the doctors at-
tended classes at the medical
dispensary at Ellington, lab
sessions in Crew Systems Divi-
sion shop at Lane Wells, lec-
tures on spacecraft systems at
Stahl-Mevyers, and sat in on
flight controllers’ briefings.

“Many of them are already
specialists in aerospace
medicine,”  explained Dr.
Duane Catterson of the Medi-
cal Operations Office “This
course is to familiarize them
with the manned space pro-
gram’'s medical requirements,
give them an understanding of
the complexity of the entire
effort, and an idea of the situa-
tion their “patient” —the astro-
naut—is working in.

Medical monitors for the
tracking stations during the
Gemini program will be drawn
from this group, which will be
identified as trained for the
job after completion of the
course.

Each is required to serve at
least one mission as back-up
monttor at a station requiring
two monitors before handling
a station as prime monitor.
Some of them may get such
experience during MA-9, but
they will probably not be
prime monitors until the
Gemini manned flights begin.

Medical monitors for MA-G
—about 19 will be needed—
will be drawn from the approx-
imately 25 monitors trained in
1960. “They come from the
Army, Navy and Air Force, and
at least one is from NASA
Headquarters,” Catterson ex-
plained. The present group of
trainees also represents all
three services.

Instructors for the training
course include various mem-

bers of the medical operations
staf and representatives of
other specific areas in Manned
Spacecraft Center, such as
Security, Crew Systems, and
Public Affairs. A lecturer from
the Navy School of Aviation
Medicine in Pensacola will
discuss the interpretation of
electrocardiograms.

“The interpretation of tele-
metry is new to most of them,”
Catterson pointed out, “so
about a quarter of their class
time is being devoted to this.”

Lectures from all three pro-
ject offices and from flight oper-

{Continued on Page 2)
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Cape Engineers Develop New
Preflight Checkout System

A team of young engineers on MSC’s Cape Canaveral staff has
come up with a highly advanced system of gathering, sorting,
interpreting, displaying and storing electronic information
which promises to be a major step forward in the pre-flight check-

Naval Reservists
Hold Three-Day
Seminar On Space

Six engineers for MSC lec-
tured on Projects Mercury,
Gemini and Apollo, crew,
equipment and training, and
MSC operations March 15-17
before a seminar attended by
85 at the Naval Reserve Train-
ing Center.

The space seminar con-
cluded March 17 with a tour of
NASA MSC facilities.

The group was made up of
35 members of Houston's
Naval Reserve Research Co.
84, sponsors of the program,
12 members of Houston’s Army
Research and Development
Co 4001, and reservists from
New Orleans, Dallas, College
Station, Austin and Freeport.

MSC speakers and their
subjects included John B.
Boynton, Project Mercury;

Arthur J. Thiberville, simula-
tion and crew operation;
Homer W. Deotts, Project
Gemini; Joseph T. Doke, Pro-
ject Apollo; Paul Kiehl, crew
equipment; and Elwyn H.
Yeater, MSC operations; and
James Prim, crew training
simulator.

out of spacecraft.

Known as PACE-S/C (Pre-
flight Acceptance Checkout
Eqguipment for Spacecraft), the
system  utilizes  off-the-shelf
equipment, including solid
state high speed digital com-
puters, to handle data received
electronically during tests of
spacecraft systems, efficiently
and rapidly.

Designers of the system are
Gary Woods, Tom Walton,
Walt Parsons, Harold Johnson,
Dan Marlowe and Cliff Brad-
ford, of MSC’s Preflight Opera-
tions Dvision. Parsons, chief
of the Checkout Data Office,
headed the group.

The problem is this: it astro-
nauts are to remain safe for
long periods of time in space,
their vehicles must  be
thoroughly flight-tested  and
dependable. Since spacecraft
become increasingly more
complex us flights become
longer this means longer, heav-
ier workloads on the men who
check the systems. Yet the
allowable time periods for
such evaluation will become
steadily shorter as flight fre-
quencies increase.

Earlier checkout methods in-
volved the tedious process of
visually scanning vast quanti-

(Continued on page 2)

NAVAL RESEARCH RESERVISTS crammed a three-doy space seminar into a busy weekend March
15-17, when six MSC engineers lectured on aerospace topics. Looking over samples of space
food’’ are, left to right, Lt. Commander Multon G. Gugenheim, €. O. of Houston’s Naval Reserve
Research Co. 8-4; Lt. James Nowlin, Jr., USNR; Lt. Robert J. Ward, USNR, seminar coordinator;
and Paul Kiehl, MSC Crew Systems Div. Gugenheim and Nowlin are engineers in civilian life.



