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I 7 CHORAL CONCERT The Adult Choir will present the choir from the Concordia Luth- 
era" College of Ann Arbor, Michigan in a sacred concert on 


Saturday evening, February 26th at 7~30 p.m. in the church sanctuary. To help defray 
the expense in bringing this choir to our congregation, the Adult Choir i s  asking inter- 
ested members of the congregation to help sponsor this groupthrough a monetarydonation 
to the Adult Choir. Please insert your contribution i n  an envelope and mark i t  for 
"Concordia Choir" and place i t  in the collection basket. Al l  individuals assisting in 
sponsoring the concert will be acknowledged in the program for the evening. Knypne who 
can accommodate members of the choir, please coniact Lorna Rikkels at 394-1418. 


I 
PARISH REPORT This i s  the last Sunday to pick upyour contributionenvelopes in Nmck 


I Hall. + The Spring Adult Instruction Class will begin on Sunday, ' February27th, 11AW a.m. in Rader Hall. If you know of anyone interested in the 
teachings of Christ and the Doctrines of the Lutheran Church, kindly inform the Church ' Office immediately. This class also serves as a wonderful refresher course for members. 
+ The Parish Program Committee will meet February 15th, 7:s p.m. + Church atten- 


1 dance for last week-end was 49, 136, 342, 612 and 330 toiuling 1,496. + Today'i 
radio broadcast i s  sponsored in loving memory of Mr. Daniel 0. Schmeichel, given by 


I friendr and relatives and Roger W. Grandt, Supershell Service, 406 E. Northwest Hwy., 
Arlington Hts. l a s t  Sunday's radio broadcast was sponsored in loving memory of Mr. 
Herman Schwolow, given by friends and relatives and in loving memory of Ms. Elfrieda 
Battcher, given by friends and relatives, + The flowers adorning the chancel were 
given by the Altor Guild. Donations were given to the Aliur Guild in lwing memory 
of Mr. Albert Rascher, who went to his eternal rest on January 26th, given by his wife 
Gladys and in loving memory of Mr. Albert Kastning, who went to his eternal rest on 
January 31st, given by his wife Ella and children. 


BITS AND PIECES Mothers interested in siurting a nursery at the 11:OO a.m. Worship 
%ice, pleasa COIL Mrs. Wfe, 253-7090. + The Book and Gi f t  


Shop wil l  a l y  be open folloGing'tIie 8:30 and 9:45 a.m.' services. + The Johnson 
family with children i n  our Day School will be one of three families being featured on 
the Television series entitled "Political Affairs-Election 1972", on channel 11. The 
series begins on February 2nd. The Johnsorcfamily will appear on February 9th, 7:00 
p.m. A portion of the televising wos done while school w s  in  session. + On January 
9th and continued each Sunday a modem course, "New Life in the New Testament, " 


i s  being telecast on channel 44 at 8 m  a.m. for one-half hour. The course, employing 
contemporary and traditional art and music, i s  unique in television programming. + 
An 'All-Community Hymn Sing', sponsored by the Arlington Heights Clergy Fellowship, 
wil l  be held at the First United Methodist Church, 1903 E. Euclid, Arlington Hts. on 
Sunday, February 6th. + Freshmen Group meets February 6th, 7:s-9:30 p.m. in the 
Y-th Roan. + Full-time engineer needed at Lutheran Home for the Aged. For more A 


n, contact John Cmton, 253-3710. + Smile l 
A 







OUR CHURCH 


Tha Lutheran Church dates back to the Augsburg Confession in 1530. 
The confession is the creed of the Lutheran Church. stating the fun- 
damental beliifs proclaimed by Christ and His apostles and recorded 
fm uiin the pagesof the Hoiy Scriptures. 


St. P a n  cmgrsgation occupies its third sanctuary which was dedi- 
cated to th glory of God on May 6. 1961. 


THECHURCH 
11 1 West Olive St. 
Arlington Heights. Ill. 


THE CHURCH OFFICE 
11 1 West Olive St. 
259-41 14 


THE SCHOOL 
11 1 West Oiivs St. 
253-5354 


BROADCAST Station - WEX-FM 
Dial 92.7 - Sunday - 11:W a.m. 


PASTOR 
The Rev. R. 0. Barn 
259-3431 


ASSOCIATES 


MINISTER OF EVANGELISM 
392-8487 


MINISTER OFVISITATION 
259-9075 


MINISTER OFYOUTH 


PRINCIPAL 
253-1382 


DIRECTOR OF MUSIC 
253-0975 


SUNDAY SCHOOL SUP1 
259-41 14 


hmugh W cwrt..y of 
HAIRE FUNERAL HOME 


D M -  B Cwsr 
John W. GlvssLwt 


207 11. Val A m w  
Mi+ H . i p b  Ulinoi. . 


OUR WELCOME 
To the friends who Wow us. we renew our welcome: to the stranger. 


we enand it most rinureiy: and to those seeking a church home. we 
&r f?!lpwshi with a living Redwmsr. membership in His Church. 
qmd citizbnship in His eternal Kingdom. Speak to the Pastor after the 
s w i m  conming  church membership. He will gladly arrange an 
Win tment  for conwhation. 


The great fundamentals of the Christian faith. from the adult point 
41 ukw. are presented i? the membership preparmion classes for 
&la not va baptized or confirmed. A* the Pastor m call the thurch W c e  for further information. 


j The Chrch Wim is open from 8:30 A.M. to 5:W P.M.. Monday 
through Friday. 


OUR WORSHIP 
Four services a n  conducted Sunday at 730. 8:30. 9:45 and 


1l:WA.M. 


Holy Compunm on W 1st and 3rd Sunday is celebrated in the 1st. 
3rd and Ian wrvtcr m d  on the 2nd and 4th Sunday during the 2nd and 
last service and on the 5th Sundw during the last service only 


Wrkiv  Thunday VUPWS. 7:30 P.M. are conducted throughout the 
war. Holy Communion is oksfvd in each service. 


Midwek,Mstin S a v i s  are conducted every Wedmulay during the 
6Ch001 war. 


A nu- isavailat& for G a l l  childnn on Sunday. 


OUR PROGRAM 
Sunday School in arnducted every Sunday at 9:45 A.M. for agss three 


hmuoh .irm era&. BiMe gmupr meet on Sunday at 9:46 A.M. and on 
Wednnday at 10:W A.M. - 


W '  The C3visi.n D y  School. gr&s K - 8, is maimained far the thorough 
Christian training of h. children of the congregation. Contact the 
School Offiw for furthar information. 


bnlkmmion d u s  for children rot mending the Day Schwl are 
cmdwmd w@dv for pnd.. 6. 7. Md 8. Contact the Church Mfiu, 
for h n i o n .  


Ih *bm QpC. Teen m d  Daq Sehod Chois provids for impira- 
ti8nl.l plmcipnion in h. music m r a m  of h e  churd. In addition. 
r wiav of m g a n i u h  pfwids opponunitv fat C h r i n  


. wnlkllwahi#. 
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YOU dll not & to m b 8  t h  8 p & l  T.V. thh -# Chormel Us at 
9800 p a .  'Eb rill %e 3atexviaed on a feature eafitld, 
nELection 1972. of m~mro%u iorflie~# In Rolling Ib.d(~.. Our 
Clmrch# Ohanh Of as mil a# St. Peter Latbmn School, raj 
i havw a 8peeWl plaoo ia ths furtpm. We a m  proud to hrra Gtrrbtiane like tbe 
Jobnson~cr M members of our oongmgation. 



Rick

Note

Unattributed note, probably written by Mom in her role as secretary of Trinity Lutheran Church, announcing the upcoming presentation of the 1st show in February 1972.
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,&~,,, ;.,. - .  information, c o n t o  



Rick

Note

Notice in St. Peters Lutheran Church Newsletter of upcoming TV show.  Nancy and Jean Johnson were students in their school.
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LUTHERAN CHURCH - MISSOURI SYNOD 







#MI WOIYI#ME JBU 
Peace be  w i t h  you  


................................ 
February 6, 1592 SEXAGESIMA SUNDAY 
........................................... 


llllHE OIUDER O F  MOLY COMMPWN110M 
* Following General Rubric Three [pqe  41 the enttre Prepmator). 


Service i s  +en in the Order of Holy Communion. 
* The Gloria in Excelds is  not sung during Pre-Lent . 
* When the last verse of a hymn mentions the Father, Son m d  


Holy Spirit [doxology], i t  i s  good practice to stmd during the 
slngfng of this verse. 


THE HYMN OF BLESSING.. ........................... 500 
THE LITURGY .................................. page 15 
THE INTROIT FOR THE DAY ...................... Page 61 


Awake, why sleepest Thou, 0 Lord?: Arise, cast us not off 
forever. 


Wherefore hidart Thou Thy face: and forgettest our affliction? 
Our soul 1s bowed down to the dust: arise for our help and re- 


deem us. 
We hove heard with our em, 0 God: our fathers have told m 


what work Thou dldst in their days. 
THE COLLECT FOR THE DAY ..................... Page 61 
* The Gngregatipn prays with the Pastor. 


0 God, who seest thot we put not OW trust in mythfng thot 
we do, mercifully grmt that by Thy power we moy be defend- 
ed against a l l  adversity; through Jesus Christ, Thy Son, our 
Lord, who fiveth m d  reigneth with Thee m d  the Holy Ghost, 
ever one God, world without end. 


THE EPISTLE ........................ I1 Corinthims 11; lFf f 
THE APOSTLE SHOWS HIS BRETHREN THE SOURCE OF POWER 
OF HIS LIFE. 


THE HOLY GOSPEL ...................... St. Luke 8: 4 - 15 
THE PARABLE OF THE SOWER AND THE FOUR KINDS OF 
GROUND O N  WHICH THE GOOD SEED I S  CAST. 


THE N ICENE CREED ............................ Page 22 
THE HYMN OF COMFORT ............................ 531 
THE SERMON 
"Thy Word Is  Lfke o Gaden, Lord" - 8 om Service, .,,. .Choir ............... THE OFFERTORY - 10:30 am Service P q e  22 
THE OFFERING 


THE HYMN OF DEDICATION ..................... .-+ % 


THE HOLY COMMUNION ......................... Page 
THE COMMUNION HYMN .............................. 52 
THE BENEDICTION 


+ ,SOPI DEO GLOlPCPk + 
Sunday Worship Services .................. .8:00 a d  1090 a.m. 
Srnday School cml Bfble Classes ................... 9:15 a.m. 


THQUGslP FOR THE WEEK - - 
"GOD WHO IS RiCH IN MERCY, OUT OF THE GREAT 


LOVE WlTH WHICH HE LOVED US, EVEN WHEN WE WERE DEAD 
THROUGH OUR TRESPASSES, MADE US ALIVE TOGETHER WlTH 
CHRIST [BY GRACE YOU HAVE BEEN SAVE01 ." Ephesims 2: 4, S 


MRklED : Mr. Larry Lee Obenncn m d  Mrs. Linda Mae Ward 
were united in holy wedlock yesterday afternoon. We 


proy t h d  our Lord Jesus CMat may ever remain the center m d  stren - 
9th of their home m d  life together - that in Him they may be "heirs 
tcgether of the grace of ltfe. " 1 


SCOUT SllllNDAV: At  the 8am Service this morning we turn our- 
selves to a gde fu l  thought h u t  the routs 


of ow church who are involved in scouting. k y  benefits c m  come 
to home m d  school m d  chwch through thls program of ccreful atten- 
tion to duty and pleasure combined. May God glve guldmce to the 
scouts m d  their leaders throughout the coming year. 


LENT IBECI~Nlf Februay 16, Ash Wednesday. Once again this 
yea  we shall be privileged to worship e a h  


Wednesday during Lent ot 7:15pm. Mid-Week Lenten Services will 
1st for about 50 minutes. Take time out from your hectic schedule 
m d  loin your fellow Chirtims 0 5  they in spirit walk the way of 
sorrows with the Lord. 


WALTMER LEAGUE meets tonight at &3Opm. Featured wil l  be 
a guest speaker on the bpic "Alcoholism". 


Adults me also invited . Speaker will k i n  ot 7:15 pm. 


WOTEIPS ' ASSPMVLY to meet Manday, February 2&h. The 
Nominating Committee wil l  present 


their slate for the ccming elections. 


.a CM-, o f f i c e . d  choir. 6 well as St. Peter Lutheran 
5 wil l  be & o TV pr ram enti led "A r, p d *  ~ f f ~ ~ * l ~ f i ~ ~ * '  this W M ~ ,   urn^ ~t a - 







F- 
WE W E L C O M E  Y O U  I N  T H E  N A M E  O F  J E S U S  


Perhaps you have come to see our House of God. 
That i s  very gratifying! 


We hope that you have time to sit down and meditate for a few moments on 
the urpose of a House of 6 0 d  - the fact that it is dedicated to worship. Try 
to &ink of the peace which the Gospel has brought to one generation after 
another. 


Take time to fold your hands and to look at the Cross of our Lord Jesus Christ. 


You think you cannot pray? God makes it very easy because He is glad 
you a n  here. 


You think you are too far away from Him? - Wieve with all your heart 
that He "is as near to you as breathing, closer than hands and feet". 
God knows exacfly what we need - He know our restlessness, our ten- 
sions, our uneasy consciences, our guilt! That is why He sent His Only 
Begotten Son Jesus Christ to be our Saviour. 


You wonder what to pray for? For your own well-bein3 for blessing on 
your loved ones, for the release of your tensions, for e forgiveness of 
your sins. It will mate you feel very good to thank God also for every- 
thing that He gives you day by day. Put everything you are, and have, 
into His holy hands. 


mr Father, take from me all the restlessness of this day and of my life . . . 
Let me ook to Thee; give me Thy help and comfort: grant me inner peace, and 
bless me as I come before Thee in my prayer. 


W I L L  Y O U  C O M E  B A C K  A G A I N ?  


Only 6od can decide that, or make it +ble. We want you to know that we 
welcome you in all sinceri*. Worship with us at any of our =ices on the Lord's 
Day. 


G O D  60  W I T H  Y O U  A N D  B L E S S  Y O U  


This bulletin is issued through the courtesy of 
HAIRE FUNERAL HOME 


John W. Glueckert. Owner 
Northwest Highway and Vail Avenue 


Telephone Clearbrook' 3-01 68 
Arlington Heights, Illinois 
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over 
Paid for by McGovem for President Committee Washington D.C. !brim Pewlman Treas . - 



Rick

Note

George McGovern Bumper Sticker - 1972
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ROBERT MAcNEIL 


00-ILSCOWDLM IS= I( STRlm. N.W. 
NAT~OW PUBUC Am~ln. WASHINOTON. D.C. 
CIIITM FOR TILLVISION (POP) SOMIIP4 
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c SCHEDULE FOR SEN. GEORGE MC~WEBN 


Sunday, Saptcober 3, 1972 
Washtngton, D.C.--Hilton Haad, C - - r o n  Ohio 


4:45 P.M. Depart Page Terminal, National Airport 
for Savannah, Georgia 


6:15 P.M. Arrive Savannah Airport, Savannah, Georgia 


6:30 P.M. Senator McGwern and a press pool will depart 
the Savannah Airport by helicopter for Hilton 
Head, S.C. 
Press will depart by press bus for Hilton Head 


6:45 P.M. Senator McGovern and pool will arrive in Hilton 
Head, South Carolina Heliport 


7:OO-9:15 P.M. 


7:45 P.M. 


9r15 P.M. 


10:aO P.M. 


12:00 Midnight 


12:OO-12:30 A.M. 


RON 


Dinner with Southern Governors 
Plantation Club, Hilton Head, S.C. 
Closed to press 3 . q  


Press buses arrive, Hilton Head Hotel-Convention 
center-for a barbeque with governorat etaff members 


Preen busea depart Hilton Haad 


Senator McGwern and pool depart Hilton Head ' 
Savannah Airport by helicopter 


Depart Savannah Airport for Akron, Obio 


Arrive Akron/Canton Airport 


en route to North Canton Holiday Inn 


North Canton Holiday Inn 
4520 Everhard St. NW , Canton, Ohio 
216/621-8920 
Press Room is the Calcutta Room, .first floor just 
off the lobby. Telephones, typewriteta, telecopy. 
Keys may be picked up at McGovern table. Press 
en staf are -re istered B e e vered.   of fee stop ri Pf ebe &ept op&-c%g?an&i,hes only. 


0 8r 4, 1972 LABOR DAY 
Akron, (ru~v--oaklmd, California--Seattle, Washington 


* 


850 A.M. 


9:00 A.M. 


9:20 A.M. 


11:OO A.M. 


-Baggage Call, Calcutta Room 
Please leave baggage unlocked. 


Press buses depart North Canton Holiday Inn for 
Barberton Labor Day Parade. Buses will proceed 
to 2nd and Tuscarawas Ave. where flat bed trucks 
have been set up. 2nd and Tuscarawas is a 
major parade intersection. Once Senator McGwern 
has passed from view, press will proceed by bus 
to the Office of Mayor Kenneth Cox. 


Senator McGovern and pool will depart North 
Canton Holiday Inn far Worcester and 19th Ave. 
where the Barberton Labor Day Parade begins. 
Senator McGovern will ride in the parade. No 
press pool cars will be allowed.in the parade. 


Meeting with Mayor Kenneth Cox 
Office of the Mayor, 576 West Park St. 
Closed to press 


11:45 A.M. Barberton Labor Rally 
West Park Street and Lake Street 
f n n m  hlnrk Frnm Mmvnrla nf f4ra )  







12:20-1:00 P.M. 


1:OO. P.M. 
4 


- .: 


en route t o  Chippewa Lake 


Attend UAW Labor Day Picnic 
Chippewa Lake Amusement Park; Route-19 * 


1:45 P.M. en route t o  Akron/ Canton Airport 


2:45 P.M. Depart Akron f o r  Oakland, California 


4:45 P.M. (PDT) Arrive Oakland Airport-TAKE ALL HAM) LUGGAGE OFF PLANE 


Senator McGwern and prese pool w i l l  helicopter 
t o  t he  Aluneda County Fair Picnic 
R e s e  wi l l  proceed by press buses 


5:30 P.M. . 


RON 


Senator McGwern and pool a r r ive  a t  the 
Aluneda County Fair Grounds, Court of the  Four Winds . . 
Pleasanton and Barnal Aves. C)-FL Q , ~ , ~  


Press buses arr ive,  Alameda County Fair Grounda 
Senator XcGwern w i l l  meet fairgoera and w i l l  
give a short  address. R e s s  buses w i l l  a r r iva  i n  
time for  the address, Following h i e  addreas, Seaator 
McGovern w i l l  do several  local TV and Radio interviewe 
which the pool may attend. Others may f i l e  i n  the  


.'Fair Grounds Cafeteria,  where a press room has been s e t  up. 
R e r e  buses depart Almeda County Fair Grounds 


.- . a .  
f o r  Oakland Airport 


. Depart Oakland for Seat t le  NEW'PLANE ' >  . ,  . 
Arrive Sea t t le  Boeing Field 


;Seat t le .  Washington 


Greet supporters 
Downtown Sea t t le  Hilton Botel, 6th and University Sts. 
Seat t le ,  Washington 


Sea t t le  Hilton Hotel 
6th and University Ste. 206/624-0500 
Ress Room i s  the Tacu Room, f i r s t  f loor  t o  the  r i gh t  of 
lobby. The restaurant and bar (28th f loor)  w i l l  be 
held open u n t i l  12:OO midnight. Keys may be picked 
up at  the debk; baggage w i l l  be delivered t o  rooms. 
B i l l  Higgina, the  Western Union representative who 
w i l l  begin permanent travel with the McGwern campaign 
i n  Oak1and;will be available t o  take copy. Western 
Unim w i l l  send cab and runner i n  Sea t t le  by ca l l ing  
764-4501, 764-4502. 


Tuesday, September 5 ,  1972 
Seat t le ,  WashCngton--Portland, Oregon--Lon Angeles, California 


7:30 A.M. Baggage c a l l  i n  the lobby juut i n  f ront  of press room 


Press buses depart fo r  Pier 91 


V i s i t  Neighbors I n  Need Central Distribution Warehouse 
Pier 91, Waterfront by Magnolia Blvd. 


,Seat t le ,  Washington 


9:OO A. Depart Pier 91 for  Sea t t le  Boeing Field FILING AT AIRPOP..'; 


10:lO A.M. Depart Sea t t le  for  Portland. Oregon 


10:50 A.M. Arrive Portland International Airport 
Portland. Orenon 







, A, 


11:20 A.M. Visit Senior Adult Center, 50 NE Elliot St, Greaham, Oregod 
A Press pool will accompany Senator %Govern full 
tout of the Senior Adult Center. The reat 0% the press will 
proceed to the centrak room where Senator %Govern will finish 
the tour. 


12:05 P.M. 


12:25 P.M. 


Press departs Senior Adult: Center for Airport 


Arrive Portland International Airport 
PWSS FILING TIME 


12:55 P.M. 


3:00 P.M. 


Depart Portland, Oregon for Lon Angeles, California . 
Arrive Lor Angeles International Airport 
West Imperial Terminal 


3:20 P.M. TV Taping at airport 
Pool only 
Press buaes will proceed to Lon Angeles Hilton Hotel 


4:00 P.M. Arrive Los Angeles Hilton Hotel, 930 Wilehire Blvd. 
Press Room is the Wilehire Ram fn the upper l.obby 
Check-in at hotel desk. 


4 :30-8:00 P.M. Personal Time 


8:00 P.M. Press buses depart Los Angela8 Hilton Hotel for Rally-WilshLre J L. 


8:15 P.M. Rally, Hollywood and North Western Aves. 
* 


9:OO P.M. Pre8s buses return to Lo8 Angeles Hilton Hotel . 
RGN Los Angeles Hilton Hotel 


Wednesday, September 6, 1972 
Lcs Angelas, California--San Diego, California--Dallas, Texas 


9:05 A.M. Meeting with LOS Angeles Board of Rabbis 
Los Angeles Room, Los Angelea Hilta Hotel 


rn.nn-lO: 20 A.M. Press Filing Time, Wilshire Room, Los Angeles Hilton 


10:20 A.M. Press Buses depart L& Angeles Hilton-Wilshire entrance- 
for Machinists Convention 


10:30 A.M. Address Annual convention of International Aaaociation of 
Machiniets, Los Angeles Convention Center, 1201 S. Figuerra 
Television platform has been erected 130 feet from main stage. 
Patch for sound is prwided. Radio patch is net up in front 
and underneath center stage. 


11:15 A.M. Senator McGovern will attend a luncheon with Executive Council 
Member8 of the International Association of Machinists. 
Room 209, Los Angeles Convention Center 
POOL CWERAGE 


I 
Lunch and filing time will be provided for the press corps, 
compliments of the Machinists Union, on the 2nd floor above . 
the l~bby in the Press Room Complex. 


12:00 n w n  Press buses depart Los Angsles Convention Center for Los 
Angeles Airport. MAIN ENTRAXCE 


1:05 P.M. Arrive Los Angeles International Airport, West Imperial Termira', 







1:55, P.X. . . Arrive San Diego Mrpbrt 
' 5 , :  .:' . . ., . 


"3:15 P.M. 


3:35 P.M. 


4:OO P.M. 


8:30 P.M. (CDT) 


8:40 P.M. 


9:lO P.M. 


RON 


POCK ~eiedyne Rym Plant 
2701 North Wrbor Drive 
9.n Diego, Calif. 


an route t o  SM Diego Mrport 


Arrive San Diego Mrp6rt PRESS FILING TIHE 


Depart San Mego for Dallas, Texas 


Arrive Dallas Airport, Love Meld 
Executive Terminal, Lemon Avenue 


en route t o  Fainnont Hotel 


Rally, Fairmont Hotel (in Back) 
Rome and Alurd St. 


Fairmont Hotel, Roar and Akard Streetr, Dal lu ,  Texas 


I*li*-nday, September 7, 1972 


8:b5 A.M. Resm burer depart Fairmont Hotel 


9:30 A.M. Tour Safeway Supermarket, 3707 Lammon Street, Dallar 


10:15 A.M. R e r r  Bumer depart Safeway for D&lla# Airport 


10:30 A.M. Arrive D&llas Airport, Executive T e r m i ~ l  


10:40 A.M. Depart Dpllar for Hourton 


Detsile to  follow later.  
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3938 WI- BOULEVARD 
LOS AN- CAWPOIWIA 90010 7 r'n---B4- 
,2181 a7.soSo m 


Dotr:~eptember 3, 1972 Fred Epstein 
Tom Sullivan 


SCHEDPU6 FOR SEWATOR QEORQE McOOVfZRW 


Tuesday. M~tember 5 (LOS ~ n g e l e s )  


3:00 PM Arrival 
Los Angeles International Airport 
West Imperial Termlnal 


Press Note: Senator McQovern w i l l  go direct ly t o  scheduled 
TV tapings. There w i l l  be no general press avai labi l i ty  
upon h i s  arr ival ,  and the Secret Service w i l l  not alltm 
press onto the f ie ld .  


3r00-3:20 PM Deplane 


3:20-4:00 PM Private TV taping8 


Enroute t o  hotel  
Los Angeles Hiltten 
930 Wilshire Blvd, 
Los Angeles 
213/629-4321 


personal time 


Private meeting 
Lou h g e l e s  Hllton 


Enmute t o  ra l ly  


-4 
)(cQovern-Shrlver Campaign Headquarters 
1250 U. Western Ave. 
Lor Angeles 
213/%9-9061 


Press Note: This r a l l y  i s  called fo r  8:00 PM. Whiler 
Senator 13cOovern is not expected t o  arr ive u n t i l  approxi- 
mately 8:25, we strongly urge that me- intending t o  
cover thlr evmt arr ive a t  l e a s t  4 hour early t o  insure 
aoce8s @rough the crowd t o  the press patch, camera stand 
and r&eerved prase awe.  I 


9:1Q-%SD gC S&mut. t o  hotel 


mi- -MORE- 







%er&y, September 5, continued 
I 


9130 PM R.O.N. 
Loa Angeles Hllton Press Room: Wilrhire 5oam 
930 Wilshlre Blvd. Upper Lobby Flo6r 
Los Angeles 
213/629-4321 


(L, Angeles-San Dleg-, 


Meting spaa8ond by Board of Rabbis of So. C.lIioroi* 
La8 Angeles Hilton 
Lo8 Aageles Room 
930 Wilsh%re Blvd. 
Lo8 An e les  
213/618-43~ 


1O:OO-10: a0 AM Press f i l i n g  


10820-10820 W EnrouOe t o  i(rchiaiste Convention 


10: 30-11: 15 ~n Speech 
Intermatlonal Association of Wahlnists 
Lo8 Angelerr Convention Center 
1201 S. Figueroa St .  
Lo8 Angeles 
213n41-1151, ext. 211, 212, 213 


llr15-12815 PBI Private lunoheon 
Executive Council of I.A.M. 


Press f i l i n g  


19115-1:W Pll Enroute t o  airport  


la--1:85 m Boarding 
Lor Angeles Internutionel Airport 
West Iaperial  Terrpinal 


Enmute t o  San Diego 


Deplane and greeting 


7 - 
2701 Harbor Dr. 
San Dlego 
714/291-7311 


Tour of Teledyne-Ryan 


W tappings a t  Teledyne-Ryan 


Enroute to  airport  


Press f i l ing ,  board 
San Diego International Airport 


Depart fo r  Texas 
A 







McOOVERN RALLY, SEPTEMBER 5, 1972 


CROWD 


M C G O V E ~ / S  HRIVER HEAWUARTERS 


HANDSHAKING 











7 
C O W T I O N  CRNmII - 1.A.M. CWVEIJTION, s]ICPT. 6 


ARKING LOT 


GUEST SEATING 


M A I N  FLOOR 


. .... - .... . . ...... 


LQRBY ... " ....&...' ." 
L 


M A I N  ENTRANCE 
5 


EUJES WILL DEPART FRON F R O N .  







Area Restaurants: - 
Cafeterias-- 


, 
Little Max, 445 South Figueroa St .  


Yorkshire G r i l l ,  610 West 6th St .  


Steak Houses-- 


Vince & Paul's, 1521 West 7th St .  
483-2543 $5.65--87.15 


Marcus, 633 South Olive S t .  
622-0773 $4.95-$6 095 


Sea Food-- -- 
Sovereign, 445 South Figueroa S t .  
620-0567 $4.75--$7.25 


Oriental-- 


Dee Won Qak 930 Wllshire Blvd. 
485-1551 $2.95-$7.95 


French-- - 
Tower, 1150 South O l i v e ,  32nd floor, Occidental Center Bldg. 
746-1554 $6.25-$9.50 


Irish-- 
C- 


Dinty Moore's, 214 West 8 th  St .  
623-3074 $ .95--$I. 95 


La Fonda, 2 01 WlXshire Blvd. 
380-5055 5 4.25--87.95 


La Qolondrina, 35 Olvera St .  
628-4349 $3.40--$6.50 


I t a l i a n  Kitchen, 420 West 8 th  S t .  
622-9277 $1.55--$2.65 


L i t t l e  Joe's. 900 North Broadway 
629-2355 $2.95-$5.95 


Denny's Coffee Shop, 635 South Vermont 
2130 West 8th S t .  


kentucky Fried Chicken, 532 Columbia St .  







Bus Schidule: - 
September 5-- 


3:30 p.m. 


September 6-- 


10:20 a.m. 


Buses depart f o r  Lo8 Angeles Hilton 
(precedes motorcade) 
930 Wilshire Blvd. 


Depart f o r  r a l l y  
(precedes motorcade) 
1250 N. Western 


Depart fo r  ho te l - -ha  Angleles Hilton 
(precedes motorcade) 
930 Wilshire Blvd. 


Buries depart f o r  Machinists Convention 
( in  motorcade) . . 
Los Angeles Convention Center 
1201 S. Figueroa 


Depart f o r  Los Angeles I n t ' l  Airport from main entrance 
(precedes motorcade) 
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Note

Unknown political propaganda, found in files.
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Note

This was the journal kept by Dad on his entire campaign trip with George McGovern.
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Note

Autograph of Theodore H. White, author of the "The Making Of The President" books, first of which I believe was in 1960 when John Kennedy defeated Richard Nixon.
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Note

Autograph and note from newsman Robert MacNeil.
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Note

Autograph of Linda Winslow who worked under Bob Lissitt on the production team to create the documentary.
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Note

Autograph of another woman who worked on the production team to create the documentary.
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Note

Message from Senator George McGovern to my dad following their interview.
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McGOVERN TRIP 
LOS ANGELES, CALIFORNIA 


September 5-6, 1972 


Press and Staff Information 


Press Room: Wilshire Room 
Ballroom Level, L.A. Hilton 


Press Keys: In Press Room 


Staff Room: Room 1611 


Staff Keys: Room 1611 


U.A.L. Crew: 


Baggage In: 


Baggage Out: 


Keys in Press Room 


Baggage will be delivered to individual 
rooms. If you have a problem see Pat 
Kennedy or Rob Gunnison in the Press Room 
or call Room 1611. 


Baggage Call is at 9:00 A.M. 
7th St. door; Lower Lobby Level; opposite 
the Beef Baron Restaurant. 


Crew Equipment for the networks will be 
locked in the package room. See Pat Kennedy 
or Rob Gunnison -- Press Room or call 1611. 


Western Union: See girl in Press Room 


~essages/ Posted in the Press Room 
Advisories/ 
Press Releases 







PRESS ROOM ASSIGNMENTS 


ABC 
505 Gallagher 
506 Oilman 
507 K i n b a l l  
508 Lodo 
509 Matney 
510 Muller 
5 11 Reynolds 
518 Woodward 


622 Allen 
653 Apple 
553 Bassett  
528 Boyd 
530 Carlebach 


CBS 
520 Anustrong 
521 D 'Alequeue 
522 Camery 
523 Chung 
524 Cook 
526 Eveslage 
537 Manson 
516 Morton 
527 S t o t t  


532 Chamberlayne 
534 Clymer 
618 Colgato 
596 Dickenson 
536 Durika 
538 Enberg 
540 Farrar  
541 Furgurson 
5w3 Germond 
543 Godbold 
545 Greider 
547 Herrington 
565 Higgens 
549 Hope 
342 :,Howe 
550 Fischer 
551 Kenpeter 
552 Kneeland 
5w4 Kohler 
525 Kreicrcher 
553 Lang 
554 Lewis 
5w6 Littlewood 
555 Malaratedt 


f 556 Mashek 
' h47 Meda 


559 Bssryman 


557 Miller wall St .  Jour. 
5w9 Ottenad St .  L. Post-Dis.  


590 
593 
589 
5 94 
598 
5w2 


UP1 
N.Y. Times 569 
Hearst 
Knight 
Time 6w4 


NBC 
Graham 
Kokojan 
Mackin 
Reeves 
Reid 
Risser 


Naughton N.P. Times 


6w14 Rennie 
6w15 Wilson 
6w7 Winslow 


611 Novak 
571 Oliphant 
575 Pippert  
542 Racusin 


UP1 632 Ross 
B a l t .  Sun 573 Sperling 
UP1 5wll Starnes 
Natal .  Obser. 582 Stout 
AP 586 Torres 
Westinghouse 588 Waldman 
Chgo. Trib. 577 Warren 
Balt. Sun 567 Witcover 
Omnet t  592 Weighart 
CBC 643 Yetes 
Wash. Post 
AP 
Western Union 
Wash. S ta r  
Rog. wm. C o l l .  
Time 
UP1 
N.Y. Times 
Newhouse 
S. Diego un. 
N .Y. Post 
Minn. Trib. 
Chgo. Sun-Times 
Dag. Nybeter 
U.S. N e w s  
V.0.A. 
L i fe  


Boston Globe 
UP1 
~ o g .  W i l .  C o l .  
Chgo Sun-Times 
i s .  Sci-Mon. 
Scrips-How. 
Neweweek 
UPS 
Newsday 
Cal. West 
LA Times 
N.Y. Daily News 
OPI 
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&R -UBBBDPXTE RELEASE cLA T & T ~  


& d L  * uicl: JOU yerty 


STA- BY SENATOR GFDRGE MCCOVERN 
AT T B  MANNED SPACE FLIGtIT CENTER 


I believe in the space program. 


I believe in the kind of space effort which will yield a 


aaximum return for science and the economy from every dollar that 


we spend. 


The question is not whether we are for or against the space 


program, but what kind of space program best serves our national 


priorities and best realizes our scientific potential. 


The manned space program has marshalled the country's scientific 


genius in pursuit of a single goal and has brought us additional 


bene'flts from the spin-off of space technology itito other civilian 


fields. But the program has proven to be too costly, as even 


Pfr. Nixon has conceded--and it provides too few economic, social, 


and scientific benefits, even w i t h  all of its spin-offs. 


I am convinced that the future American space effort should 


focus on unmanned exploration and on the Earth Resources Experi- 


mentation Package--a satellite designed to monitor natural resources, 


natural disasters, agricultural blight, and forest fires, and to 


improve anus control inspection capacity. These are now our most 


Laportant goals in space--and they can be met for an expenditure 


of approximately $2 billion a year. 







,. . - r.-.~~a ox progrcim does not have to lead M em-memploynent 


of skilled scientists, engineers, and production workers. It has 


during the NLxon years, because the Nixon administration has never 


planned for the tralrsfer of asrosppce skills to other high technology 


areas. They have eliminated 500,000 aerospace jobs since they took 


office. Tkey have eliminated 1.8 million jobs in defense-related 


industrias. And they have done this without even thinking aboct new 


jobs to replace the ones they have destroyed, Richard Nixon1s entire 


answer to the need for economic coaversion and adjustment is a 


penniless and powerless federal conunittee which has only ten employees, 


which meets only quarterly, and which has absolutely no field offices. 


As a result, record numbers of space perso~el are out of work in 1972. 


A McGov9rn administration will mske economic conversion a top 


priority. I have already called for a new federal investment of $10 


bt_lli.cn apply aerospace and Oefenbe capacity to different challenge9 


--for example, tfi- production of space-age medical equipment, the 


development of computer operated mass transit systems, and the con- 


trol of poE:uiFon, I mice the same commitment to aerospace workera 


that I have made to all A~erican workers: Under a EkGovern adminis- 
I tration, you will have a job opportunity consistent with your skills 


and your experience. 


No aerospace or defense feb will be eliminated until a comparable 


civilian job has bezn created in a full..enployment, peacetime economy. 


It is time for a space program that is reasonable, and for a 


I rational plan t3 adapt the genius of space technology to more of 


1 our needs here on earth 


######## 
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Destination 


S E A T  N U M B E R  


LJ SEAT NUMBER I 
v 


CONTINENTAL 
GOLDEN FAN JET 
BOARDING PASS 


BOARDING PASS 


I 


Ticket for: 


. . 
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Note

Pop's Handwritten notes recording the subjects of each Photograph he took on the George McGovern trip.
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Note

Pop's handwritten notes he recorded throughout the McGovern Trip
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Am ,NPACT - N**& , .,.< --..7 ?r 


t N P A ~  


, , < THIS WILL CERTIFY THAT *. n 
. 'RICHARD JOHNSON 


' IS A N  EMPLOYEE OF ' 


. . . -:- 















NA1S)NAL PUBLIC AFFAIRS CENTER 6 0 0  TfLIVISION 
O f r S t Z M M W K X ( m  S W  W-ION DC 20024 


SHOW# DATE LOCATION 


SOUND ROLL #-WILD-SYNC-CAMERA ROLL # 


- SLATED HlW6-TAIL-MIXEDnm, TAKE.# 'Elm# 
SUBJECT 











... n 


ES 
O.HAIIL lWTI lWIT lONAL 


P. 0 mOX S e I M  
CWICAOO. ILL 00C.ss 
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r b-, FOR YOUR SAFETY. Know how to m o 7  
out of this airplane fast. There is fire-danger I SUPER B-727 I any t ~ m e  - a landing is other than normal-partic- 


I ularly when the airplane structure is  damaged. 
Below is  afloor plan of the plane you are in. Familiarize yourself with the location of the 
exits. Note particularly the exits nearest you. Study how they are opened and also the 
protective position you should assume during an emergency landing. When leaving, 
movetotheexitsimmediately. Donot go backforcoats, purses, or other personal items. 
A W O R D  A B O U T  YOUR SEAT BELT-Rough air (turbulence) at high altitudes, 
although infrequent,can besevere. When seat beltsign is lighted in-flight, pleasecom- 
ply with the sign to prevent possible injury. Experienced air travelers usually leave their 
seat beltsfastened all the time and pull them up snug when the seat belt sign is  lighted. 



Rick

Note

United Airlines Evacuation plan and Menu that Pop nicked off the plane traveling from Chicago to Los Angeles to start his McGovern Trip.
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HOW T O  USE THE OXYGEN MASK 
I' I I Jet b i rcrah fly at high altitude and the cabin i s  


pressurized for your comfort. If cabin pressure I 1' ever was lost, you would be  breathing high alti- 
tude "thin" a i r .  . . so it i s  im~e ra t i ve  that ciaars I 


I andcigarettes be extinguished immediately- 
w g e n  masks beou t  on  as shown below. 


- -  I 


EXIT DOOR 


WITH STAIR 


ALTHOUGH THIS EXIT MAY NOT BE 
USABLE BECAUSE OF STRUCTURAL 
DAMAGE OR AIRPLANE POSITION. 


YOU SHOULD K N O F  HOW TO OPEN 
THE DOOR AND LOWER THE STAIRS. 


..WHERE TO LOCATE MASKS. Oxygen masks 
are in a compartment above each row of passenger 
seats. If oxygen is ever required, compartment door 
opens automatically. Remain seated. Grasp nearest 
mask and pull i t  toyour face. A cord turns oxygen on 1. Push handle to left 


2. Pull door in all the way. 


JUST OUTSIDE OF DOOR, TO LEFT. 
NEAR T 6 P  OF HANDRAIL, 


I S  THE STAIR RELEASE CONTROL 


in your seat. 


1. Open door. 


IF STAIR M E S  NOT FALL TO OROUND-- 
IMMEDIATELY 60 TO ANOTHER EXIT 


PROTECTIVE POSITION 


HOW TO ADJUST MASKS FOR COM Sit well backin seat-pull seat 
FORT. Once mask is in position, it may be easily belt tight-assume position in 
adjusted for comfortable fit. If too tight, hold mask illustration-keep position 
in position and pull gently on elastic head band until plane stops. 
with free hand. If too loose, pull tabs located where 
head band connects to mask. Do not overtighten, 
as this may misshape mask and cause discomfort. Lower back seat cushion is 


floatable. Grasp it st top-pull it 
forward-HARD-to detach it 
from seat ' 6 F e .  











WHISKIES 
BOURBON SCOTCH CANADIAN 


COCKTAILS 
MA1 TAI 


UNITED'S VERY DRY GIN MARTINI 
SILVER VODKA MARTINI 


OLD FASHIONED MANHATTAN 
DAIQUIRI WHISKEY SOUR BLOODY MARY 


GIN VODKA RUM 


LIQUEURS 
BENEDICTINE AND BRANDY DRAMBUIE COGNAC 


$1.50 EACH. 


WINES 
SPANISH SHERRY 


CHAMPAGNE COLD DUCK RED WINE 
$1.00 EACH. 


BEER-Fifty Cents Each SALTED NUTS 
L Minors Will Not Be Served Liquor. 


menu 


LETTUCE AND TOMATO SALAD 
GOURMET FRENCH DRESSING 


POT ROAST OF BEEF BURGUNDY 


SHELL NOODLES 
MIXED VEGETABLES 


01 


TRADER VIC SALUTES YOUR LAND AND OUR LAND! 
Today we are offering a notable new dish, especially created by Trader Vic, 
as a sort of culinary salute to a rpeci t  region. We think you'll find it an 
exciting departure.. . something worth trging. You can find out more about 


it on the enclosed card. 


DINNER ROLL 
DESSERT 


This menu prepared in United Air Lines Flight Kitchen 
at Chicago-4'Hare International Airport, 


Edwin Win;Erecutive Chef 
Member. Illinois Executive Chefs' Association 


Please accept our ilpologg if your fitst choice is not available. 
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McGOVERN 
for 


TO PRESIDENT 
mEm0 


F R O M  


I ~ ~ . I I  HERE IS A SCHEDULE FOR SENATOR McGOVERN WHILE I N  TEXAS: 


'.Ill: 11 1 I 


Wednesday, September - 6 


8:00 - 8:30 p.m. - McGovern a r r i ve s  Dallas Love F ie ld .  He w i l l  
depart  immediately by motorcade f o r  r a l l y  s i t e .  


8:00 - 10:OO p.m - Rally i n  parking l o t  adjacent t o  Fairmont Hotel, 
Ross and Akard S t r ee t s ,  downtown Dallas.  
McGovern w i l l  address r a l l y  upon a r r i v a l  from 
Love F ie ld .  


McGovern and party overnight a t  Fairmont Hotel. 


Thursday, September - 7 


8:30 - 8:45 a.m. - Press assemble i n  lobby of Bairmont Hotel. 
Location of supermarket where McGovern w i l l  
v i s i t  w i l l  be announced. Transportation t o  
supermarket and l a t e r  t o  Lwe Fie ld  w i l l  depart  
from f ron t  entrance of ho te l  (Akard S t r ee t ) .  


9:30 - 10:OO a.m. -.McGovern v i s i t  t o  Dallas supermarket. Telephones 
w i l l  be avai lable  i n  parking l o t  of supermarket. 
McGovern w i l l  depart  supermarket immediately 
upon conclusion of v i s i t  f o r  Love Fie ld  and 
departure f o r  Houston. Press pool w i l l  follow 
t o  Love Fie ld ,  where three  telephones w i l l  be 
avai lable .  


,10:45 a.m. - McGovern departs Dallas Love Fie ld  f o r  Houston. 


11:45 a.m - &Govern a r r i ve s  Ell ington A i r  Force Base, Houston. 
He w i l l  proceed immediately by motorcade f o r  
National Aeronautics and Space Administration 
plant  f o r  v i s i t  with unemployed engineers. 
Immediately upon conclusion of v i s i t ,  McGovern 
w i l l  leave by motorcade f o r  Ell ington.  


2:00 - 2:30 p.m. McGovern departs Ell ington f o r  Peoria,  I l l i n o i s .  







McGOVERN 
for mEm0 


TO PRESIDENT 
FROM 


HOTEL INFORMATION 
1, l . I l  


Fairmont Hotel. Ross and Akard S t ree t s .  Dallas. Texas 75201 
I I I Area Code 214, 748-5454. 


Arrival:  
The motorcade tdll go d i r e c t l y  t o  the  ho t e l  f o r  a greet ing 
of the  candidate outside the hote l .  The press bus w i l l  
discharge i ts  passengers on Ross S t r e e t ,  and the  press 
should proceed t o  the  press sec t ion.  Af te r  the  event, the 
press and s t a f f  may en te r  the  ho te l  through the Ross 
S t r e e t  entrance, and take the  South Tower e levator  o r  the  
esca la to r  t o  "B" level .  


Baggage : 
Baggage w i l l  be taken d i r e c t l y  t o  the  ho t e l  and placed i n  
the  individual ' s  room. A l l  baggage not  wanted i n  the  
ho te l  room w i l l  be placed i n  the  Florentine Room, Located 
near the  press room, overnight. The room w i l l  be secure 
and the key obtained from the bellmen o r  t he ' f ron t  desk. 


Registrat ion:  
The press and s t a f f  w i l l  be pre-registered.  Press should 
pick up t h e i r  keys on the  Banquet l eve l  f l o o r .  S taf f  
should pick up t h e i r  keys i n  Room 1922, South Tower. 


Check Out: 
A l l  bags should be taken t o  the  Florent ine  Room on the  
~ a n q u e t  l eve l  f l o o r  NLT 8:30 a.m. on Thursday, September 7 .  


Departure: 
The motorcade w i l l  depart  from the  f r o n t  entrance t o  the  
ho te l  (Akard S t r ee t ) .  


Press Room: 
The working press room is  located on the  Banquet l eve l  
f l o o r  i n  the  Continental Room. Telephones (25), Telex 
machines (3),  and typewriters (10) w i l l  be provided. Press 
a s s i s t a n t s  w i l l  be on duty. There w i l l  be refreshments i n  
the evening and coffee  and r o l l s  i n  the morning (7:30 a.m.) 
Press room telephone-- Ca l l  Operator, ask f o r  Continental Room. 







McGOVERN 
for 477EI770 


TO PRESIDENT 
FROM 


HOTEL INFORMATION-- continued. 
I,/. I I 


S t a f f  Rooms: 
Dick Dougherty-- Room 1908. 
Carol ~ r ; i d e n b e r ~ - -  Room 1918 
Pol ly  Hacket-- Room 1918. 


IF YOU HAVE ANY PROBLEm CONCERNING HOTEL ARRANGEMENTS, PLEASE 
CONTACT COLBURN AKER I N  ROOM 1922. 
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FOR IIMEDIATE RELEASE COKTACT I 
itEDNESDAY, SEPTEMBER 6 Dick Dougherty 


REMARKS YY SLiVAT6R GGORGGE MC(2OVEW 
TO Tki!i SOUX~ERIU CALIFORXIA BOARD'OF RABBIS 


Nednesday, September 6 


I have released a text which states my position on a number 


of issues of concern to the Los Angeles Board of Rabbis and 


to your congregations. 


But this is not thg time. 


I come here on a day of mourning across the world for the 


young Israel&s . , who died- yesterday. And I come i n  anger. 


This pesecration of theOlympic peace, is the latest act 


in a brutal wave of terrorism, carried out by .international 


gangsters, in order to destroy the State of Israel. That is a 
' 1  


goal they w ; f l l :  never win pn the fteld of battle. It is a goal 


they cannoq,.win.by a cowardly at&qck,on innocent youth. 


B u t  ,it .is no% Isrgelis alone. ..,who are under attack. , All of 
: , 


civilized.eooiety.was . ~ , .  a casualty of this invasbon , of . . .  the Olympic 


camp-- just ,aa.all,.:of . . .  . - civilized,.soc~idty was the victim of the . , 


June massacre at Lod Airpgrt in Tel Aviv--and of, the attacks 
. . .  . 


upon airline pasmgera ,. . i ,nGezma~~ and SwitzerJ@M., and of the . . .  . . , 
. ,  . .,. , , 


repeated highjacking,of ... . commercial aircraft that t~as..become . . . I  , , .  , ,. . .  : . . 


part of a planned policy of international terrorism. 


At Lod, it was i~ocent civilians--nost of them Christian 


pilgrims--who suffered and dked. Yesterday it was athletes I 







in the strength of their prime, engaged in peaceful sports 


competition. Tomorrow there will be more violence, unless 


the world acts to place the responsibility where it belongs 


and to assure that this never happens again. We are all 


potential hostages of a few fanatics in the Middle East. 


So we must place the responsibility, and we must be honest 


and clear. The blame lies with two Arab governments--Egypt and 


Lebanon. 


Egypt has bestowed its blessing on indiscriminate terrorism 


as an instrunient of its own foreign policy. In November 1971, 


four members of the same Black September gang that boasts 


responsibility for the Olympic killings, murdered the Foreign 


Minister of Jordan. The Egyptian state prosecutor announced 


that the assassination was justified, and the four confessed 


murderers were released an bail and freed to return home. 


Can anyone doubt that they have resumed their terrorist 


savagery? , 


And there is blame, too, for the government of Lebanon. 


The main offices of the terrorist gangs are in Beirut. There 


the funds are collected ohat buy the weapons of murder. There 


the travel documents are issued, the plans drawn, the sabotage 


plotted, the training given and the rehearsals held. There is 


the headquarters of the Palestine Liberation Organization, of 


which the   lack September gang is apparently a member. 







There is only ane way t o  stop the terrible wave of terror. 


The world community must ostracize and punish any country 


tha t  harbors or offers sanctuary t o  these criminals. As 


long a s  w e  f a i l  t o  do so we w i l l  continue t o  see death Fn the  , 


daily paper and face danger every time we t ravel  abroad. 


There a re  reports that our government may resume 


diplomatic contact with Ggypt. I urge t h e  President t o  demand, 


a s  a condition of that step,  tha t  Egypt shall root out these 


international outlaws who seek t o  impose the peace of the  grave 


on a whole region of the world and on innocent people from 


every part  of the world. 


Only when al l  nations accept the existence of the State  of 


Israel as an h i s to r ic  fac t  that no threat  o r  t e r ro r  o r  war can 


change--only when the Arab nations f ina l ly  sit down and 


negotiate a permanent peace, can the bloodshed we s a w  i n  


Munich be l i f t e d  from the conscience of the earth. 


And w h a t  of these eleven athletes  who w i l l  never run 


a race or l i f t  a weight o r  even smile again? L e t  us a t  leaat? 


draw meaning from the i r  martyrdom. A s  I said here i n  Los 


Angeles f  SF mkght r 


"1 hrtve~no caneful eolutlons t o  offer ,  and nothing that 


i s  s t r ikingly new t o  say. What needs t o  be said once more 


is &stop the  killing. '  S t w  the  k i l l ing  everywhere. Stop 


it before we ccrme t o  b,eliaye that d w t h  is the  only way of 


l i f e ,  Stoprxt: while we  q i13 .have  the capacity t o  love one 
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another--not just the few people we know and talk to--but 


people everywhere, who like us, want their share of years 


.ad happiness. 


nAnd if I have anything to say about the course of 


events in the years ahead, there is one thing above all 


else that I want to do. I want to try to make it possible 


for a child in the Middle East to live a full and eecure 


life before he dies, I want to try to make it possible for 


a little girl in Vtetnam to be blessed by the warmth of 


love instead of being burned by the flames of napalm. I 


want to try to make it possible for people to live as though 


we were created in the image of God, and not in the image 


of our worst fears of each other. I say peace--not just now-- 


but always. I say peace--not just in one land--but in every 


land where there are men and women and children who know what 


it is to see a sunrise, or flowers bloom or trees in the 


springtime. I say peace, on a planet which gives us life-- 


among people who have no right to take life away from one 


another. 


"And I ask you to say with me in the words of St. Francis 


of Assisi, 'Lord, make me an instrument of your peace. Where 


there is hatred, let me sow love. ' '' 
And then we will reap all the blessings we 'and the 


generations before us have hoped fior--and our children will 


bless us because we have given to them the fullness of life. 
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WE ARE WWNG JEWISH D ~ T s ,  bk WORW) F(X~ SEN AT^ MUBEFIT ~ F H R E Y  


CF M I K Y ~ A  IN THIS YEAR'S DEI.XX:IWTIC ~ I W ,  WE SUPPORTED SENATOR 


H ~ E Y  BECAUSE WE FELT HIS CAMIIDACY REPRESENTED ME BEST VEHICLE 


FOR M Y I N G  OUT THE PROGRWS WE BEL IFE9  IN, 


k WDWD HAVE ENMUSIASTICALLY SUPPORTED VIRTUALLY ANY ON M E  OTHER 


~ ~ R A T I C  COI\TIE~~DERS, YET WE CANCANNOT AS ~ I C A N S ,  AS ~ R A T S ,  


AS JEWS SUPPORT S E N A ~  &QS k GWERN, ~CORDINGLY WF ARE MM 


SL'PPORTINGj AN) URGE OM CWV! ITY TO SUPFURT, M E  EFFORT TO RE-'ELECT 


. k~m N r m ,  


THIS C~AS NOT BEEN AN ECSY DECISIW TO ARRIVE KT, m.i~ OF THE R W S ~ C S  


PE W K E D  FOR SEN4TCR ~!CPIF'!REY P I I S  FAST YEAR WAS A DESIRE TO SEE 


RICHARD NIXON RETIP.me &tT I F  THE ~KCRATIC PARTY I S  TO EVER REKRN 


TO THE PRINCIPES M POLICIES M A T  FADE I T  THE .W*K,RITY ?ARM OF N E  


UNITED STATES, THEN BE PC GOVm WDIWY MUST BE REPWIATED AS 


STRCMLY AS M E  hDWTl3? R E A C T I W I E S  NERE REPUDIATED BY THINKING 


~PUBLIC~NS IF! 


SENATCR fk h E R N  COMES lU ID \WITH P, RECCTJ) OF INDECISION RID INDECISI\E- 


ms, DO NOT mus-r HIS R H ~ I C  OR HIS PRO~PRO~~ISES, HE DECLARES WT 


HE I S  NOW A DOFFSTIC LIED.&* BUT k.E REPWBER M A T  l-!E WIEI) TO EM9SCULATE 


'RIE HISTORIC CIVIL RIGHTS /%T OF m, T@T HE VOTED FOR TtE RACIST hRDn . 


AMENIY~EM IN f i y  H3, MLI FAT HE HAS rn c m s I s T o u n y  (AS RECENTLY 


AS . ~ ~ J S T  8, 1982) AGAINST .WINGNL GW CONTROL EGISLATION. I ~ T  ARE 
- 







HIS WMESTIC PROPOSALS? HE HAS RFilISED HIS TAXi?EFO!?l4 PROPOSALS 


AN) WELFARE PROPOSALS UNTIL HIS Mm FERVENT SUPPORTERS W'T TELL WHAT 


HIS CLRRM POS~TICNS ARE, IN 1971 CN ME COLLEGE U\MPUSES OF AMERICA 
HE ESPOUSED THE k M L E  ARRAY OF LIBERAL POSITIONS ON DRtlr.3~ ABORTION, 


AMUESTY AND RIW OF H ~ M W L S ,  IN 1972 HE SLDDENLY BEWI TO 


R r E E  HIMSELF WHEN TIE WUS SHOiM PUBLIC REWGNANCE TO SEVERAL OF 


HIS POSITIONS, \&ERE m s  HE STW? 


HIS FOREIGN POLICY I S  ONLY A L I m  LESS CtNFUSED, ~ I E  WOUD SLASH OLlR 


 ERICA AN MILITARY FORCE IN T~IUWD, HE VOTED m ME GULF OF TONKIN 
RESOLUT:~ IN LW!, AGAINST REPEAL OF TONKIN RESOLUTION IN IS5  AM) 1966, 


AND FOR VIET kM APPROPRIATION BILLS UNTIL m, HE NOW TELLS US 


MT n - ~  w HAS MYS BEEN I ~ L .  HE PROMISES TO HAVE ME m!'~ HW . 


% DAYS AFTER HIS INAUGURATIONJ BUT MPECTS US TO TRUST HIM WEN WE ASK 


HOW HE WIU m niIs, 


!iS JEWS WE ARE ALSO AUUWD BY HIS INCCNSISTENT RECMm UN ISSUES OF UNERfI 


TO THE JEWISH COM~~E~ITY, IN RECENT M)NMS HEHAS  BE^ TO COIRT THE JEWISH 


WIT WITH PR(m1SES OF SUPPORT F I X  ISRAEL, BUT M I S  CAN'T C W G E  HIS STATED 


PROWSALS OF O K Y  A YEAR OR TWb AGO, h ~ R C H  3, a HE SMESTED 


I ~ T I O N A L I Z I N G  JWUSM AM) CALLED ON ISRAEL TO WIEaXiAW FROM ME 


Awl3 TERRITORY. 







ADS IN 'RIE fkw YORK TIMES AN) THE  SHIN^ POST, YET meu HIS 


aw JEWISH s w m s  AT THE D ~ R A T I C  CONVENTION D ~ E D  STEARN'S 


RESIWTICN, ME SMTOR REFUSED (JTA, JULY 14, W2>. TN SAME 


RICK SMS IS NOW HERE IN CALIFORNIA C~INATIBG SENATOR k GOVERN'S 
 WE^ IWPAIGN, HERE AT H[~M HE HAS WSHRI FOR A RACIAL WA SYSTEM 


WiICII WOUD DESTROY THE MERIT SYSTEM ON WHICH ~ I C A N  PURALISTIC 


DEMDCRACY IS FOIM)ED, 


~XX~INGLY WE ARE SWPfXTING M E  PRESIDENT. ~1CkWD !!IXON H4S, TO BE 


SIRE, BEEN FAR FROM PERFECT IN HIS PERFORM~NCE AS PRESIDE~~T. BUT HE w 
SNOWN COIRAGE AN) CONSISTENCY* bE HAS ENDED M E  /NUWOiISTIC ISOLATIaY 


OF C0rm1s-r CHIN HAS INTR~WCED ME FIFCT PRESI~TIAUY-SWNSORO) 


FAMILY ASSISTANCE PLAN IN CW HISTORY, HAS APPOINTED WIMOUT A W A  SYSTEM 


m 3 ~ ~  MINORITY GROUP MFBPS AND WEN TO MEANINGFUL FEDERAL POSTS THAN 


ANY P~ESIDEN~ IN MIS CENTWYj AEO) HAS NEGOTIATED ME HISTORIC SALT 
AGREElJiENTs WITH M E  ~sIANs, 


R m  D I S M W B l T j  AND DCClESTIC T M I L  WITH -TIC INNOVATIVE 


PROGFC~MS. HE DID NOT CREATE INFLATIDN OR THE VIET N9M WAR - HE INHERITED 


WIG AGO HE w PLEDGING ME WE AU- OUT SUPWRT TO SENAm TOM EAaEFON. 
F~ESIENT N I ~  rw~s NUT ASK US TO ~ E P T  PROMISES. HE HAS  PERF^ WIM 


MPERTISE NOT ONLY IN TI€ BROAD SPEClRLM OF FOREIGN AND WI.ZSTIC AFFAIRS WTT 


HE W, W I W  BRASH PR(X.IISES OR UXD PROP- - BEEN A FIRM FRIEM) OF 


ISRAEL AND OF THE JEWISH ~ I P I  HERE AT HOE, WE ARE S~RPORTING THE 


%IDWTI k IJRGE YOU TO JOIN US. 


/f 
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Contact: 
Mck 


On Sunday the chalrman and chief executive sttlcac 6C CPWIA.rl Wr&m mM hr dtdn't 


1 l ke  my economic program. 


He thinks my views are "at variance w l t h  what we ought to be seeking a t  the 


moment." He l i kes  the Nlxon approach better. 


Well, l e t  me tel l  you a few things I don't l i k e  about the Nixon econonfc 


I don't l i k e  the fac t  that whlle there's a t i g h t  5.5 parcent l i d  on the wages of 


ordinary people, the top executives o f  General Motors have been gett lng raises of 100 


percent or mre.  The current chairman and spokesman o f  that  company w l l l  make 


$422,538 th is  year. 


I don't l l k e  the f ac t  that while Richard Nlxon fought to keep 6 m i l l i on  full-ti l#r. 


workers below the poverty l f n e  by k l l l i n g  the Senate's mlnimua wage b i l l ,  the c h a l m n  


o f  Bendix sot a 130 percent pay hike t h i s  year. He'll mke $280,664 i n  1972. 


I don't l j k e  the fac t  that  uhf le the Nixon i n f l a t i on  has been robbing the worker's 


rZ - " "resident o f  Llon Chemical got a whopplng pay ralse o f  1% percent-- 


to $305,000 i n  1972. 


Whfle your wages were i n  the deep freeze, those executive pay ralses went through 


Hr. Nixon's wage board i n  a breeze. 


You can't keep up with the cost o f  ground beef and bread. But those executive 


pay ralses are ample to cover tha Nixon i n f l a t i on  on Cadtllacs, yachts and lobster. 


And that's why Richard Nixon i s  golng to get the defeat that's c!nning to him i n  


1972. 


The chairman o f  GM also said he'd be back t o  the Prlce Comlsslon l a te r  on t h i s  


year, to t r y  again f o r  a pr ice increase on new cars. He didn' t  say what month-- but 


I have a suspicion he's talking about the second week I n  November, when he expects . 
that  the election year heat on prices w l l l  be o f f  and the White House- W a l l  Street 


. . a n t  1 be back on agaln. 


If that  kind o t  I,., 4-- th- -11th~ IS what you want, then P ought to 


vote f o r  Richard Nixon. 


But It yw think the burden o f  Mr. Nixon's economic mlstakes should not be 
% 


c a W &  4g wiwkfrrg w ? e  alone, but should be b m  faiFly by the corporrtlons urd 


$ 
s p l a l  I tr 880, then glve me your help and m1ll nake new arrangwanat 







McGOVERN FOR PRESIDENT-- Press K i t  


ABOUT DALLAS 


Dallas,  population 850,000, is the  nat ion 's  eighth l a rges t  


c i t y .  The population of Dallas County i s  1 .3  mil l ion,  while the  


Dallas Standard Metropolitan S t a t i s t i c a l  Area has a population of 


1.5 mil l ion.  


Dallas is  the t rade ,  f inanc ia l ,  i ndus t r i a l ,  and c u l t u r a l  


c a o i t a l  of the  Southwest. Its a i r p o r t ,  Lwe Fie ld ,  is the  t en th  


bus ies t  i n  the  world. Dallas i s  the  headquarters c i t y  of 567 


firms with a n e t  worth of over $1 mill ion.  Two Dallas banks, 


Republic National and F i r s t  National of Dallas,  each have deposits 


t o t a l i ng  over $1.5 b i l l i o n .  


P o l i t i c a l l y ,  Dallas can be described i n  one word-- conserva- 


t i v e .  Since 1952, only one Democratic Pres iden t ia l  candidate-- 


Lyndon Johnson i n  1964-- has ca r r ied  Dallas County. President 


Niron car r ied  the county w e r  John Kennedy i n  1960 by a vote of 


149,369 t o  83,176, and i n  1968 over Hubert Humphrey by a vote of 


184,193 t o  123,909. George Wallace received 55,552 votes i n  the  


county i n  1968. 


Dallas County i s  represented i n  Congress by J i m  Col l ins ,  a 


Republican, and Earle Cabell and Ray Roberts, both conservative 


Democrats. A portion of Dallas County i s  i n  the new 24th D i s t r i c t ,  


where the race t h i s  f a l l  p i t s  conservative Democrat Dale Milford, 
A 


a former TV weatherman, against  28 year old Republican Courtney 


Roberts. 
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Rick

Note

Pop's incidentals and postcards from his stay at the Fairmount - Dallas, Texas
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LABOR INTERNATIONAL AssotXAmoN OF M A m N I s w  
AND AEROSPACE WORKERS 
iaoo Connecticut A V ~ . .  N.w.. 


Washington. D. C. 20058 
202/785-2525 


Contact Gordon Cole or Dean Ruth. 


I 


r\ n FACT SHEET * 
1972 1Nd GRAND LGXe CONVENTICN 


SEPTEMBER 5 - 14 


. - 
The 1972 IAM conve'ntion opens a t  the Los Angelcs Convention Center a t  10 a.m., 


Tbesday, September 5, 1972. It wi l l  run through lhursday, September 14. Convention 
headquarters a re  a t  the Biltmore Hotel. 


lhe r i g h t  name of the organization is International Association of Machinists 
and Aerospace Workers, AFL-CIO/CLC. The proper abbreviation is IAM. 


Conventions a n  held every four years. The 1%8 convention was held i n  
Chicago. 


A t o t a l  of 1,837 delegates have been elected t o  represent the  union's 908,000 
members a t  t h i s  convention. They w i l l  cow, from 48 s t a t e s  of the  USA and e ight  
provinces of Canada. 


Fifteen per cent of the  IAM membership lives and works i n  California. 'Iha 
IAM is the  la rges t  AFL-CIO union i n  the  s t a t e ;  California is the  la rges t  s t a t e  i n  
the IAM with 129 local  unions. 


Convention uroaram 


IAM delegates wi l l  hear from several national leaders: 


Sen. George McGwern, Democratic nominee f o r  President. 10830 a.m., Wednesday, 
September 6. 


Sergeant Shriver, Dwrocratic nominee fo r  Vice President. 2 p.m., Monday, 
September 11. 


Sen. Edward M. Kennedy (on National Health Security). 11 a.m., Monday, 
September 11. 
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Son. Harrison A. Williams, Chairman of the  Senate Labor Committee (on private 
pension reform). 10 a.m., Monday, September 11. 


Gov. Ronald Reagan (welcoming address). lot15 a.m., Tuesday, September 5. 


Rep. Charles A. Vanik of Cleveland (on income tax reform). 10 a.m., Thursday, 
September 7. 


President Nixon declined an invi tat ion t o  address the  convention. Secretary 
of Labor James Hodgson has j u s t  cancelled h i s  appearance. 


Issues t o  come before the  convention include support fo r  the  manned space 
f l i g h t  program, conversion t o  the  metric system, regulation of overseas investments 
and foreign t rade policies,  and the  developaent of an American SST. 


Press f a c i l i t i e s  


'Ihe IAM will s t a f f  a News Bureauat  the  Biltmore Hotel and a Press Room a t  the  
Convention Center. ?he News Bureau a t  the Biltmore is located i n  room 2237. You 
may c a l l  t he  IAM News Bureau d i r ec t  on 622-0925. You may a lso  reach the  IAM News 
i?ureau through ttte hotel switchboard on 624-1011, extension 2237. 


The IAM Press Room a t  the  Convention Center w i l l  be located i n  Room S-2 and S-3. 


Radio and N f a c i l i t i e s  


For the  convenience of radio and N crews, a press patch with a microphone 
level  feed w i l l  be available on the Convention floor. We w i l l  have adapters 
available f o r  you. I f  you use your own, you w i l l  need a Cannon type XL-3-11 plug. 


The IAM w i l l  provide a special  "hot l ine" news service f o r  radio stations.  
We will provide two reports  da i ly  -- one fo r  morning broadcast use, and another 
f o r  evening news roundups. That special  "hot l ine" number i s  622-0989. 


The "hot l ine" wi l l  be of broadcast quality enabling s ta t ions  t o  record from 
t h e i r  own telephones. Beginning a t  4 a.m., Tuesday, September 5, we will provide 
a 60-second spot highlighting the  day's events. A t  4 p.m., we w i l l  provide a 
60-second ac tua l i ty  using the  voice of a prominent convention speaker. 
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Credentials 


A l l  members of the press will need credent ials  t o  be admitted onto the  
convention floor. Coma t o  the IAM News Wlreau a t  the  Bi l tmore  o r  the IAM Press 
Room a t  the  Convention Center f o r  the  necessary credentials. 


Convention material  


Copies of I A M  President Floyd Snith's opening remarks a re  available a t  both 
the  IAM News Bureau and the  IAM Press Room. 


Text of addresses by guest speakers, when available,  will be d is t r ibuted  i n  
advance i n  both the News Bureau and Press Room. 


Brief his tory of the IAM 


The I A M  was founded i n  Atlanta, Gorgia ,  May 5, 1888, by Tom Talbot and 18 
other ra i l road  machinists. It is now the  l a rges t  unibn i n  the aerospace industry. 
The la rges t  union of a i r l i n e  mechanics. The la rges t  union of auto repa i r  mechanics. 
Che of the l a rges t  unions of Gowmmcnt employees. One of the la rges t  ra i l road  
unions. 


The IAM i s  an important union i n  breweries, machine tool ,  off ice machines, 
atomic energy, electronics,  hand tool ,  o i l  and chemical, paper and pulp and many 
other industries.  


The IAM has nearly 50,000 members i n  Canada. 


The IAM has 908,000 members i n  good standing, 140,000 l e s s  than a t  the  t i m e  of 
the  1968 convention. The Grand Lodge Convention is  the  union's top law-making and 
judicial  body. Between conventions, the  policy-making powers a re  placed i n  the  
hands of the IN Executive Council. It is composed of the  International President, 
General Secretary-Treasurer and nine General Vice Presidents. A l l  a r e  elected by 
the  membership by referendum i n  the  F a r  following the  convention. 


The IAM1s top of f icer  is President Floyd Snith, 60, now i n  h i s  fourth year. 
Hs is a Vice President of the AFL-CIO. The union's number two o f f i ce r  is 
General Secretary-Treasurer Eugene Glover, 49, who is  a l so  i n  h i s  fourth year i n  
t h a t  office. nine IAMGeneral Vice Presidents a re r  


George L. Watkins of Dallas, Texas 
Mike Rygus of Ottawa, mt., Canada 
L. Ross Mathews of New York, New York 
William W. Winpisinger of Washington, D. C. - 
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Robart R. Simpson of Loo Angeles, California 
Fred 3. Purcell of Clevelaid, Ohio 
Francis P. Mcagher of Seattle, Washington 
Tom b c y  of Chicago, I l l inois  
Dan G. Blue of Washington, D. C. 


IUI headquarters i s  in the 10-story hchin is t  Building a t  1300 Connecticut 
Avenue, N. W., Washington, D. C. 20036. 
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MANNED SPACECRAFT CENTER - HOUSTON, TEXAS 
N A T I O N A L  AERONAUTICS A N D  SPACE ADMINISTRATION 











SPACE . 
SHUTTLE 


The Space Shuttle will be a space 
transportation system designed to 
carry out various missions in Earth or- 
bit at a fraction of the cost of present 
systems. It will consist of two stages, 
a booster for launch from Earth, and 
an airplane-like manned reusable 
orbiter for fliaht into orbit where it " 
will conduct space missions. Then, 
the orbiter wiH be flown back to land 
at a conventionally sized airstrip. 


Four main reasons why the space 
shuttle is important have been pre- 
sented by Dr. James C. Fletcher, 
NASA Administrator. 


SPACE SHUITLE USES 


First, the space shuttle is needed to 
do useful things. The shuttle will be 
able to send most unmanned appli- 
cations spacecraft into orbit; for ex- 
ample, communications, weather, 
navigation, Earth resources observa- 
tion satellites and military space- 
craft. 


COMMUNICATIONS 


EARTH RESOURCES MANUFACTURING 
SURVEYS IN SPACE 


NATIONAL 
DEFENSE 


SCIENTIFIC INTERNATIONAL 
KNOWLEDGE & COOPERATION 


NAVIGATION 
I 1 
T h .  u n 8  01 the apace #hunk *NI lnolude l#unchlng of  umnunmd 
ap.c.crdl Mo orW lor ntldom w c h  a1 thou Indlcakd. 


;.;*., ~:b 
: It will also launch eo 


, -.--. 
the launch and placem~ 
satellites and will be a& I 


and repair them as needed. Tfg& 
launch vehicle and satellite f m .  


~ - ~ ~ , 


which require theconstructlon~f a 
whole new satellite, will become 
things of the past. 


"The United States should pro- 
ceed at once with development of 
an entirely new transportation sys- 
tem designed to help transformithe 
space frontier of the 1970's into 
familiar territory, easily accessible 
for human endeavor in the 1980's 
and 1990's.. .The continued pre- 
eminence of America and Ameri- 
can industry in the aerospace field 
will be an important part of the 
shuttle's payload." 
President Richard M. Nixon, January 5,1972. 


Second, the space shuttle is needed 
to make space operation# 
plex and less costly. 
has to mount an enorfflous effort for I 
a space mission. ~ n d  the W y  
launch vehicle is u 
space shuttle will 


1 into Earth 
lessthan t 
bpace operatlo 







The key to this cost reduction is that 
major parts of the shuttle system are 
reused rather than thrown away. 
Such a next step in space is appro- 
priate and logical. After all, a trans- 
continental airliner is not discarded 
after a single trip. The shuttle will 
greatly reduce the cost and difficulty 
of preparing payloads because of its 
easier environment, its volume and 
weight capacity and its capability for 
retrieval and repair. 


Third, the shuttle is the only mean- 
ingful new manned space program 
which can be'accomplished on a 
modest budget. Man has worked 
hard to achieve freedom of mobility 
on land and sea, and in the air. In 
the past dozen years, he has gained 
the freedom of space. The Space 
Shuttle will extend man's ability to do 
useful work in space while contribut- 
ing to economy of space operations. 
The Space Shuttle will make launch- 
ing of payloads into Earth orbit a 
virtually routine event. 


Fourth, the shuttle will encourage far 
greater participation in space flight. 
With the shuttle's easy and routine 
access to space, scientists, engi- 
neers and astronauts will be able to 
go into orbit to supervise and check 
on their space experiments. You 
don't have to be an astronaut to ride 


mlld forces of acceleration and de- 
celeration experienced when the 
shuttle is launched and reenters the 
atmosphere. In addition, the shuttle 
will be built and pressurized so that 
passengers such as scientists, engi- 
neers and others will be able to ride 
in ordinary clothing, as in an airliner. 
Also by lowering the cost of space 
operations, the shuttle will encour- 
age more nations to participate in 
space activities. Such joint experi- 
ments, joint environmental monitor- 
ing, and perhaps other joint enter- 
prises will contribute toward making 
the benefits of space exploration 


its booster and go into orbit under 
its own power. When it accomplishes 
its mission, its pilots will fire its rock- 
ets to slow it down, fly it through the 
atmosphere, and land it like an air- 
plane on a jet size airstrip. 


The delta-winged manned orbiter 
will be about the size of a DC-9 air- 
plane. The cargo compartment, 
which can accommodate experi- 
ments and passengers, will be about 
4% meters (15feet) in diameter and 
up to 18 meters (60 feet) long. The 
orbiter will be able to carry cargo 
and/or passengers weighing in total 
as much as 29,500 kilograms (65,000 
pounds). 


The shuttle orbiter crew will consist 
of two pilots and two flight engi- 


cally. The orbiter will se~arate from neers 


and reentry will be no more than a 
mild 3G. 


The shuttle after entrv will not have 
to follow a ballistic trajectory to the 
ground. It will be able to maneuver 
right or left some 1760 kilometers 
(1100 nautical miles). Each orbiter 
will be designed for reuse up to a 
hundred times. 


The Space Shuttle is expected to be 
ready to play its major role in space 
by the end of this decade. It will then 
be used to launch all but the very 
smallest and very largest payloads. 
It will send some spacecraft into 
orbit from which the spacecraft's 
own rockets would send them into 
higher orbits or toward the Moon 
and other planets. 


The shuttle represents an investment 
in mankind'sfuture. It can provide 
dividends that will continue for 
decades to come. 
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SKYLAB SIMULATION 


The prime and backup crews for the first manned Skylab mission Wednesday 


began an 11-day simulation during which they will duplicate flight tasks in Skylab 


simulators and trainers a t  the NASA Manned Spacecraft Center. 


Prime crew members Charles P .  Conrad, Jr., Dr.  Joseph P. Kerwin 


and Paul J. Weitz and backup crew members Russell L. Schweickart, Dr. Story 


Musgrave and Bruce McCandless, 11, will work alternately in the command module 


and Skylab simulators and five trainers -- orbital workshop, multiple docking 


adapter, airlock module, Apollo Telescope Mount, and command module 1-g trainer 


-- which a re  located in the Building 5 Mission Simulation and Training Facility a t  


MSC. The realistic trainers represent the elements of the total Skylab spacecraft. 


The Skylab assembly will be launched unmanned aboard at  Saturn V in 


the spring of 1973, and will be visited three times by three-man crews over an 


eight-month period. Twenty-four hours after the Saturn V launch, the first crew of 


Conrad, Kerwin and Weitz will be launched aboard a Saturn lB, and will rendezvous 


and dock with the orbital assembly for a stay of 28-days. 


The Orbital Workshop,which has approximately 9,555 cubic feet of working 


and living area, houses most of the Skylab experiments, has two solar array panels 


for power generation, and the complete crew quarters and commodities for sleeping, 
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eating and housekeeping during all mission operations. The OWS is the f- 


stage of a Saturn V launch vehicle which has been modified for Skylab. 


The Multiple Docking Adapter provides facilities for docking the c w  


and service module and crew working areas for operation of the ApoLlo ~ele& 


Mount, earth resources and space manufacturing experiments. The M M  wBielr 


has 1,140 cubic feet of working space, also pravides transfer of personnel, 


equipment, power, and electrical signals between the CSM and the OWS. 


The Airlock Module has a special hatch airlock compartment and etnVk& 


for supporting extravehicular activity by astronauts who will leave the vehicle to 


replace and retrieve the film in the telescope mount. The airlock module alm 
l, 


'$ 
provides the main power distribution control and atmosphere supply and conditW&g # 
equipment for the entire orbital assembly. .,. i,~, 


;$ 
The Apollo Telescope Mount provides a mounting structure, electric po- ' , .j . I(, 


8. .,. 
system, the pointing system, and environmental control system for the six s o b  . r 1 ;r. 
experiments. 3 


. ' . l  ,~ The simulation, which will occur on consecutive days exclusive ot week- ..: 
'Ti 


ends, will operationally test 11 selected days of the first  Skylab mission and w@' ~., . 5 


consist of the following: 


During the first 8 days, crew members (prime and backup) will partictpte 
. . 


in activities concerned with launch (in the Command Module Simulator), 0-1 ' ,  


and experiment activities in the Skylab Simulator, and in the orbital workshop,' 
' -  


docking adapter, airlock module, and Apollo telescope mount trainers. 


The final three days will be devoted to deactivation of the Skylnb awmnblp 


and undocking and will be conducted using the simulators and trainers. 


Purpose of the simulation is to evaluate spacecraft systems, crew sysrem8, - 
and experiment procedures in addition to evaluating checklists, flight data filw. 


and stowage control in a continuous time line. The simulation will be conducted 8s . 


a nominal mission without the introduction of planned malfunctions, however, should 


problems occur, they will be handled in real time, a s  would any actual flight problelxt. 
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The work day will commence at  crew awakening and terminate a t  the 


beginning of the scheduled flight plan sleep period. The crew will eat their meals 


in the orbital workshop utilizing the vehicle's food and water system and will eat  


the food items scheduled for Skylab. 


"Air to ground" communications will be conducted between the crew 


members and a special Operations Center established in Building 5. Communica- 


tions and voice transmissions will follow the Skylab flight plan protocol and t rm-  


missions will simulate flight plan protocol a t  time periods when the vehicle ie in 


contact with a ground station. 


The Operations Center will  be staffed by specialists in operations and 


systems and will include a test conductor, capsule communicator, flight activities 


officer, systems specialist, experiment operations specialist, and flight plan 


specialist. 


On the fourth day of the simulation, shortly after the evening meal, there 


will be change of crews with the on-duty crew going home and the new crew remain- 


ing in the workshop for several hours completing various simulation activitiea. 


reviewing the next day's flight plan and configuring the trainers for the next day. 


The new crew returns the following day a t  6 a.m. to continue with the simulation. 


picking up where they left off the night before, after relieving the previous crew. 


This exchange of crews continues from the fourth through the ninth day 


of the simulation. Schedule, mission phase, date and time, crew and location are: 
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Sim Mission Ih te  Time Crew Location 


% Phase - Start/Stop - 
1 Launch 9-6-72 8 am-6 pm Backup CSM Simulator 


2 Activation 
Orbital 9-7-72 6 am-10 pm Prime CM 1-g trainer 
Assembly (OA) 


Activation OA 9-8-72 


In-orbit 9-11-72 


Deactivation 9-18-72 


Deactivation 9-19-72 


Deactivation 9-20-72 


5 am-8 pm 
7 pm- 10 pm 


Prime 


Prime 
Backup 


Backup 
Prime 


Prime 
Backup 


Backup 
Prime 


Prime 
Backup 


Backup 
Prime 


Prime ' 


Backup 


Orbital Workshop 


- end - 


NASA - MSC 
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fMPTUL GOALS OF THE APOLLO PROGRAM 
. . . 


% 6nitiai goals of t he  Apollo Program were 
achleed in  July 1969 when the Apollo 11 astr* 
nantk landed in the Pacific Ocean. The goals were: 


I; To land American explorers on the moon and 
r b  them safely to earth 


,2.' To establish the technology required to meet 
o tbg  Wional interests in space 


3. To achieve for the United States preeminence 
in &el 


Tbc; Apollo Program is scheduled to continue 
thrplgZh 1872 with the following objectives: (1) 
c&@t a program of scientific exploration of the 
m+& f2) maintain the United States' preeminence 
in splfe,;and'(3) develop man's capability to work 
in the'luna? environment. 


.- Tolscbieve these objectives, Apollo missions have 
beia-&@ to increase progressively the scien- 
ti& transported to lunar orbit and to the 
hrmr surface, to achieve increasing flexibility in 
lap&g-site selection, to increase the lunar-orbit and 
liq&urface stay time, and to increase lunar surface 
mobility. 


HISTORY OF THE APOLU) PROGRAM 


Inittal planning for a launch vehicle with the 
h-lrpr' pqyhad capability necessary for a manned 
l u w  mission began in April 1957. In August 1958, 


concluded that a clustered booster gener- 
ating a total of 1.5 million pounds thrust was fea- 


lh. lvno. lurk. rp.imnts, whih rr. dnipnd to mntin. roUr(iq 
dda bng o(N. lh. 4db atronouh haw. r.lurnd homo, a * M 
4 lor -y d@qm.nt a t h .  moon r)u ..p.rimmls mbdd hwn 
lh. l u m  module dorope lq ad sd up a shod dido- ho.n tk ip, 
<dl. lh. urnbnllolib W n m  i s  o i d  d .dh. 


sible, and the research and development effort was 
started to build the booster. Rocketdyne, a division 
of North American Rockwell Corporation, developed 
the 200 000-pound-thrust version of the H-1 engine 
from the previously used Thor and Jupiter H-1 eoglne 
by updating the engine and by increasing its thrust. 
Concurrently, from moreadvanced studies, thel.5-mil- 
lion-pound-thrust F-l engine was conceived for even 
larger boosters. In October 1958, the Anny started 
the development of a high-performance baoster for 
advanced space missions. Tentatively called Juno V 
and finally designated Saturn, the booster was turned 
over to NASA in late 1959. 


NASA proposed a manned flight program desig- 
nated Project Apollo in July 1960. Its goals at  that 
time were earth-orbital and circumlunar flights of a 
three-man spacecraft. During 1960, McDonnell Doug- 
las Corporation was selected to build the Saturn I 
second stage (S-IV), and Rocketdyne was chosen to 
develop the hydrogen-fueled J-2 engine for future 
upper stages of the Saturn vehicles. 


On May 25, 1961, President John F. Kennedy 
proposed to Congress that the United States accel- 
erate its space program and establish as a national 
goal a manned lunar landing and return by the end 
of the decade. In his report to Congress, President 
Kennedy said: 


"Now is the time . . . for this nation to take a 
clearly leading role in space achievement, which in 
many ways may hold the key to our future on earth. 


" . . . this is not merely a race. Space is open 
to us now;-and our eagerness to share its meaning is 
not governed by the efforts of others. We go into 







space because whatever mankind must undertake, free by the two-stage Saturn IB booster, which was bkilt 
men must fully share. by Chrysler Corporation. The Saturn IB was an u p  


"No single space project in this period will b rated version of the original Saturn I and produced 
more impressive to mankind or more important fo 1.6 million pounds of thrust (rather than the 1.5 
the long-range exploration of space . . . million pounds of thrust produced by the Saturn I) 


"Let it be clear . . . that I am asking the Con from eight clustered H-1 engines. The second stage 
gress and the Country to accept a firm comm' J-2 engine used liquid hydrogen as the fuel and liq- 
to a new course of action, a course which wi nid oxygen as the oxidizer to produce about a quarter 
for many years and carry very heavy costs . . . of a million pounds of thrust. The second stage of 
we are to go only halfway, or reduce our sights i the Saturn IB, also used as the third stage of the 
the face of difficulty, in my judgment it would b Saturn V booster, was built by McDonnell Douglas 
better not to go at all." Corporation. The Saturn V launch vehicle gener- 


On August 9, 1961, the Massachusetts Institut ates a total of 7.5 million pounds of thrust in its 
of Technology was selected to develop the Apoll five F-l first-stage engines and can boost nearly 
spacecraft guidance and navigation system. Thre 100 000 pounds of payload on its way to the moon. 
and a half months later, NASA selected North Arne Five J-2 engines power the second stage of the 
ican Rockwell Corporation as the principal contrac Saturn V. The National Aeronautics and Space 
tor for the Apollo spacecraft command and servic Administration awarded contracts to The Boeing 
modules. Company for construction of the first stage and to 


With an endorsement by Congress, the national the North American Rockwell Corporation for con- 
objective of manned lunar explorafion hastened the struction of the second stage. 
need for more powerful boosters, which were desig- In July 1962, NASA selected the lunar orbital 
nated the Saturn family of boosters. For earth- rendezvous method for the lunar-landing mission. 
orbital flights, the Apollo spacecraft would belaunched The method called for the development of a two-man 


lh. rpollo night cenhd1.n in the Mission Opnotions Control R m  ot the piihlre on the w r n n  shows Ih. larnrh ".hid. third rho. 4 th. l u w  
h n n d  Sporrrdt Center in Houston WOI& Ih. t.l.vi.ion pidur. (on Ih. modul. or th. carnond d u l .  morn in b M i n p  s h d y  otter k i n g  
dl projaion mrn ot the top..ntr of Ihe phologtaph) Irom OW.. lhe *a& orbit lor the moon. 







lunar module to be used for landing on the moon 
and returning to lunar orbit. On November 7, 1962, 
Grumman Aerospace Corporation was selected to 
design and build the lunar module. 


One year later, the first boilerplate Apollo com- 
mand module was flown at White Sands Missile 
Range, New Mexico, in a launch-pad abort test. 
The first high altitude abort was successfully demon- 
strated on May 13, 1964, at White Sands. Fifteen 
days later, a Saturn I placed the first unmanned 
Apollo command module into orbit from Cape Ken- 
nedy, Florida. The &st phase of the Saturn launch 
vehicle program was completed in 1965. All 10 
flights of the Saturn I had been successful. 


On February 26, 1966, the first full-systems Apollo 
command module was launched aboard a Saturn IB. 
The flight successfully tested the command module's 
reentry heat shield. The test was also the first flight 
of a Saturn IB. Saturn IB launch vehicles were suc- 
cessfully flown three times in three attempts in 1966. 
Two of the launches carried unmanned command and 
service modules. and the third flight was a test of 
the launch vehicle without a spacecraft. The two 
launches of the Apollo spacecraft met all test require- 
ments and aualiied the command and sewicemodules 
for manuedkarth-orbit operations. 


On January 27,1967, a fire erupted inside a corn- 
mand module during ground testing at Cape Ken- 
nedy. Astronauts Virgil I. Grissom, Edward H. 
White 11, and Roger B. Chaffee, who were to fly the 
fire manned Apollo mission, died in the fire. After 
2-112 months of investieation. which involved 1500 
persons, the inquiry board determined that the most 
likely cause of the fire was electrical arcing from 
&pacecraft wiring. The board recommended numerous 
corrective measures, which were adopted prior to the 
first manned Apollo flight, 


, . .  


: :bR',+4o~ember 9, 1967, fhe first flight test of the : *'. 
.!-/Saturn v' space vehicle was successfully accom- 


- ...'$h$ked. Designated Apollo 4, the unmanned flight 
' &eIhon&rated the performance of the previously un- 


.fto?a?,itfirst and second stages of the launch vehicle, 
'hlie'resta,rt-,+-orbit capability of the third stage, the 
.'#ecraft capability of reentering earth atmosphere 


. ,  . 
.. : '~6.lu '~r-mission reentry speeds, the performance of 


the i n t b f q d .  space vehicle, and theoperational read- 
liness ofKek&dy . . Space Center Launch Complex 39. 


nnianned Apollo 5 mission was flown Janu- 
nd 23, 1968, This was the first flight of 
module, and its systems and structural per- 
met all objectives. The launch vehicle 


was a Saturn IB. 


The Apollo 6 mission, on April 4, 1968, was the 
second unmanned Saturn V mission to demonstrate 
launch vehicle and spacecraft systems performance 
specifications. On the basis of the unmanned flight 
history, the spacecraft and launch vehicle were de- 
clared ready for manned earth-orbit missions. 


The b)um V l w n h  v.hi.1. wilh lh. Apdb p a r r c l l t  in p l o u  #hmb d d y  
I r a ,  th. d l y  building to lh. lwnh pak Not. fh. -+y b d 
th. m n  slenlinp d ih. hsrd ih. c r d n  lhd Ik. big &. 


APOLLQ MANNED MISSIONS 


ApoUo 7 . 


The Apollo 7 mission was the first manned a h t  
in the Apollo series and the first United States three  
man space flight. The Apollo 7 earth-orbit mission, 
which qualified the command and service modules 
for lunar missions, was flown October 11 to 22, 1968. 
Live television was beamed to earth from a United 
States manned spacecraft for the first time, ,The 
crewmen were Walter M. Schirra, Jr., Donn F. Eisele, 
and Walter Cunningham. 


Apollo 8 


The Apollo 8 mission was the first manned flight 
to the vicinity of the moon. The command and ser- 
vice modules orbited the moon 10 tlmes. The mis  
sion, which marked the first time man had visited 
the neighborhood of another celestial body, wasflown 
December 21 to 27, 1968. Live television was broad- 
cast from lunar orbit. The crewmen were Frank 
Borman, James A. Lovell, Jr., and William A. Anders. 
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9 mission was the first of the com- 
acecraft (command, service, and lunar 


lunar module and the portable Life support system 
to be used by astronauts on the lunar surface indi- 
cated the readiness of the vehicle and equipment for 
lunar-landing missions. The Apollo 9 mission accom 
plished the first docking of two manned spacecraft 
and the first Apollo extravehicular activity (EVA). 
The crewmen were James A. McDivitt, David R. 
Scott, and Russell L. Schweickart. The command 
module was called Gumdrop, and the li~nar module 
was named Spider. 


Apollo 10 


The Apollo 10 flight, flown May 18 to 26, 1969, 
was a lunar mission in which everything required for 
a lunar landing mission was demonstrated, except 
the actual landing. The crewmen were Thomas P. 
Stafford, John W. Young, and Eugene A. Cernan. In 


in the orbiting command module. Apollo 10 te- 
mained in lunar orbit for 31 revolutions and tnw 
mitted live color television to earth. The commaad 
module was named Charlie Brown and the lunar 
module was called Snoopy. 


Apollo 11 


The Apollo 11 mission was the first lunar-landing 
mission and fulfilled the national goal to land men 
on the moon and return them safely to earth before 
1970. I t  was flown July 16 to 24, 1969, by Neil A. 
Armstrong, Michael Collins, and Edwin E. Aldrin, Jr. 
The lunar module touched down on the moon at 
338  p.m., c.d.t., July 20. Armstrong and Aldrin ex- 
plored the lunar surface while Collins remain4 
in orbit around the moon. Armstrong, the first 
man on the moon, stepped onto the lunar surface 
at 9:56 p.m., c.d.t., July 20. The lunar surface 
activity of the astronauts was televised throughout 
the world and was seen by the largest television 
audience in history. Scientific instruments were left 
on the lunar surface to: continue broadcasting infor- 
mation long after the astronauts had returned to 
earth, and samples of the lunar surface material were 
returned to earth for scientific study. The command 
module was named Columbia, and the lunar module 
was called Eagle. 


' . L:<ut.: 
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Apollo 12 


The Apollo 12 flight was the second lunar land- 
ing mission. It was flown November 14 to 24, 1969, 
by Charles Conrad, Jr., Richard F. Gordon, Jr., and 
Alan L. Bean. Conrad and Bean, during their 
31-112 hour stay on the lunar surface, conduMed 
two periods of exploration and set u* a more sopi++ 
ticated scientific package than had been deploy$ 
during the Apollo 11 mission. The mission alsa 


ings. The lunar module touched down on the Ocean 
of Storms near the unmanned Surveyor 111 space- 
craft, which had been on the moon 2-112 years. The 
crew returned several pieces of the Surveyor III 
spacecraft to earth. Apollo 12's command module 
was called Yankee Clipper, and the lunar module was 
named Intrepid. ~. 


Apollo 13 


The Apollo 13 mission was launched A p d  11, 
1970, with the objective of landing on the Fra Mmw 


surface samples and  set up geaphy~ica~ instruments 
during two EVA periods. , The crewmenwere James 
A. Lovell, Jr., John L. Swigerr;'hd Fred W. Haise, 
Jr. Swigert, a member of the backup crew,% had: I*: 
placed prime crewman Thomas K. ,Mattingly %days 


I 
demonstrated the capability for precise point land-. 


I 
lunar upland area, where the crew was to collect 


before the launch. Mattingly. was replacdv 
Swigert because he had been exposed to: the.3- 
measles and was found t'o have no immunity to 







disease. Two and a half days after the launch, an 
explosion caused the loss of all oxygen stored in the 
d c e  module. The oxygen is used in fuel cells to 
ptoduce electric power as well as in the environ- 
mental control system of the command module for 
life support. The crew was forced to abort the 
mission and use the attached lunar module as a 
"life boat." By using the lunar module descent 
engine for propulsion, the crew looped their crip 
pled. spacecraft around the moon and returned safely 
to earth on April 17. The command module was 
named Odyssey, and the lunar module was called 
Aquarius. 


The Apollo 13 Review Board determined that a 
short circuit had ignited electrical insulation in the 
spacscraft oxygen tank No. 2. The resulting fire 
caused the tank to rupture. The oxygen system was 
modiRed to eliminate potential combustion hazard%. 


Apollo 14  


America's first man in space, Alan B. Shepard, 
Jr., commanded the Apollo 14 mission, with Stuart 
A. Roosa and Edgar D. Mitchell as his crew. The 
January 31 to February 9, 1971, flight was to the 
Fra Mauro highlands, which had been the objective 
of the Apollo 13 mission. The 33-hour stay on the 
lunar surface included two EVA periods, which 
lasted almost 5 hours each. The second EVA was 
a long-distance traverse to Cone Crater. A color 
television camera enabled viewers on earth to watch 
much of the activity. While Shepard and Mitchell 
set up the scientific experiments and gathered geo- 
logic samples on the lunar surface, Roosa continued 
to orbit the moon. From the command module 
Kitty Hawk, Roosa conducted several electronic ex- 
periments and photographic programs. The lunar 
module was named Antares after the brightest star 
in the constellation Scorpius, which appeared in the 
LM window when the craft pitched over into its 
landing trajectory. 


APOLLO SPACECRAFT 


The Apollo spacecraft assembly is 82 feet tall 
and weighs about 45 tons. It is composed of three 
modules (separable units) plus an adapter and a 
launch escape system. 


Command Module 


The command module (CM) is the only module 
which returns to earth from a mission. The CM 
contains the crew's living compartment and all the 
controls for the inflight maneuvers. The coneshaped 
spacecraft is 12.8 feet in diameter at the bottom and 
stands about 12 feet high. It consists of two shells, 
which are a pressurized inner crew compartment and 
an  outer heat shield. Launch weight of the CM is 
about 12 000 pounds. The CM has two side win- 
dows, a hatch window, and two rendezvouswindows. 


The rendezvous windows face toward the nose of 
the module. The environmental control system s u p  
plies pure oxygen in the cabin and maintains a pres- 
sure of approximately 5 pounds per square inch, a 
temperature of approximately 75' F, and a humidity 
index between 40 and 70 percent. The cabin atmos- 
phere for ground tests and during the launch phase 
of a mission is 60 percent oxygen and 40 percent 
nitrogen. Upon return from a lunar mission, the CM 
enters the earth's atmosphere at almost 25 000 miles 
per hour and is subjected to a temperature of about 
5000' F. 


Launch Escape System 


On top of the CM during launch is the launch 
escape system (LES) tower equipped with rocket 
motors. The LES is 33 feet tall and weighs approx- 
imately 8200 pounds. It is designed to lift the com- 
mand module from the rest of the vehicle should an 
emergency occur on the launch pad or shortly after 
launch. The LES boosts the CM to an altitude high 
enough for parachutes in the CM to deploy. In nor- 
mal flight, the LES is jettisoned about 35 seconds 
after ignition of the launch vehicle second stage. 


Service Module 


Behind the CM is the service module (SM). The 
SM is a cylinder 12.8 feet in diameter, 22 feet tall, 
and weighs approximately 55 000 pounds. The SM 
contains the spacecraft electrical power source, cry* 
genic oxygen and hydrogen tanks, and the primary 
propulsion system, which produces 20 500 pounds 
of thrust. This multiple-start engine is used for 
maneuvers during the translunar and transearth periods 
of a mission, to slow the spacecraft for insertion into 
a lunar orbit, and to add velocity to boost the space 
craft out of lunar orbit. The SM is jettisoned jqst 
before the CM enters the earth atmosphere. 


Spacecraft Lunar Module Adapter 


The spacecraft lunar module adapter (SLA) con- , 


nects the command and service module to the third 
stage of the Saturn V launch vehicle and serves as 
a protective covering for the lunar module during 
launch and in earth orbit. The SLA is a fairing 
28 feet tall, 12.8 feet in diameter at the top to match 
the width of the Apollo spacecraft, and 22 feet in 
diameter at the bottom to match the width of the 
launch vehicle third stage. The weight of the adapt- 
er section is approximately 4000 pounds. 


Lunar Module 


The lunar module (LM) is the flight unit that 
descends to the lunar surface with two of the three 
astronauts aboard. The LM is a two-stage vehicle. 







The bottom stage contains the descent engine and 
the four-legged landing gear. For lift-off from the 
moon, the descent stage serves as the launch plat- 
form for the upper stage, which includes the crew 
cabin and the ascent engine. The LM has its own 
complete guidance, computer, control, communica- 
tions, and environmental systems. The descent pro- 
pulsion system has a throttle control which can vary 
the thrust for a soft landing. The LM is designed 
to land on slopes up to 12'. 


LAUNCH VEHICLES 


Saturn 1 


The Saturn I developed 1.5 million pounds of 
thrust in its first stage (S-1) through the cluster- 
ing of eight H-1 rocket engines burning refined 
kerosene [RP-I) and liquid oxygen (lox). The second 
stage (SfV) of the Saturn I had six RL-10-A3 en- 
gines, which burned liquid hydrogen and lox to pro- 
duce 90 000 pounds total thrust. The diameter of 
the Saturn I was 21.5 feet, and its height (without 
spacecraft) was 125 feet. The two-stage vehicle de- 
livered a payload of 22 000 pounds into low earth 
orbit. I t  placed a boilerplate Apollo CM into earth 
orbit in unmanned test flights and was used to 
launch the Pegasus micrometeoroid technology sat- 
ellites. The Saturn I program was completed in 
1965 with 10 successes in as many launches. 


Saturn IB 


The Saturn IB launch vehicle is an improved 
version of the Saturn I first stage with a more power- 
ful second stage, the S-IVB. A Saturn IB launched 
the first manned Apollo spacecraft (Apollo 7) into 
earth orbit. It also will be used in the Skylab Pro- 
gram. The second stage of the Saturn IB consists 
of one J-2 engine, which burns liquid hydrogen and 
lox and produces about 230 000 pounds thrust. The 
low-earth-orbit payload for the Saturn IB is 40 000 
pounds. 


Saturn V 


The first stage (S-IC) of the Saturn V launch 
vehicle is 33 feet in diameter and is powered by a 
cluster of five F-1 engines, each of which develops 
1.5 million pounds of thrust. The second stage (S-11) 
is a cluster of five J-2 engines that generates a total 
of approximately 1.15 million pounds of thrust. The 
third stage (S-IVB) is identical with the Saturn IB 
second stage. The three-stage booster is 281 feet tall. 
The entire Apollo/Saturn V assembly is 363 feet high 
at the launch pad and weighs 6 million pounds when 
fueled for a lunar mission. The Saturn V booster 
can launch 140 tons into low earth orbit and accel- 
erate a 4'1.5-ton payload to earth escape velocity. On 
a lunar mission, both the Apollo spacecraft and the 
Saturn V third stage go into an earth parking orbit, 
after which the third stage is reignited to send the 
spacecraft on its way to the moon. 


APOLLO TRACKING NETWORK 


A network of tracking stations around the world 
maintains voice and telemetry communications with 
the spacecraft. One group of stations follows the 
spacecraft at launch, during earth orbit, and again 
at the end of the mission. As the spacecraft leaves 
earth orbit and starts toward the moon, it passes 
from the range of these stations. Tracking then 
switches to a second group of stations whose power- 
ful transmitters and sensitive receivers are designed 
for communications at great distances. These sta- 
tions are located at Goldstone, California; Madrid, 
Spain; and Canberra, Australia. The three stations 
are approximately one-third of the earth cucumfer- 
ence (120') apart. As the rotating earth cuts off one 
station's direct line of contact with the spacwtaft, 
the next station rises over the horizon and takes over. 


APOLLO SCIENCE PROGRAM 


Lunar Surface Science 


In addition to returning lunar rocks and soil to 
earth for detailed study by scientists throughout the 
world, Apollo astronauts deploy an Apollo Lunar 
Surface Experiment Package (ALSEP) at each land- 
ing site. The ALSEP system is designed to return 
scientific data to earth for at least a year after each 
landing. The data obtained by the instruments pro- 
vide the scientific community with knowledge of 
the lunar environment, particularly in the areas of 
geology, geophysics, geochemistry, and particles and 
fields. Areas of particular scientific interest include 
(1) measurement of natural lunar seismology, (2) 
properties of the lunar interior, (3) properties of the 
lunar material at shallow depths, (4) chemical sort- 
ing of lunar mantle material, (5) thermal insulating 
properties of the lunar surface, (6) measurement of 
lunar dust, (7) interaction of the solar wind and the 
moon, (8) measurement of the lunar magnetic field 
and of temporal variations in the field at the lunar 
surface, (9) composition of the lunar atmosphere, 
(10) lunar ionosphere positive-ion detection, (11) lunar 
atmospheric pressure, and (12) laser ranging using a 
retroreflector. 


Lunar-Orbit Science 


Lunar-orbit science experiments have been added 
to study deep space and the surface of the moon by 
photography and sensor techniques. The experi- 
ments include a subsatellite which will be placed 
in lunar orbit during two of the Apollo missions 
to investigate the formation and the dynamics of 
the earth magnetosphere and the boundary layer of 
the solar wind as it flows over the moon. The 
scientific equipment will be carried in a bay of the 
SM and will require extravehicular activity to r e  
trieve film. 
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APOLLO 17 PREFLIGHT SUMMARY 


A combination mountain highland and valley low- 
land region designated Tanrns-Littrow is the landing 
site for Apollo 17, the sixth and h a 1  Apollo lunar 
landing mission. The flight currently is planned for 
D.ecember 1972. 


Taurus-Littrow is about 20 degrees north and 
30 degrees east of the center of the Moon as viewed 
from Earth. The site is named for the Taurus Moun- 
tains and the crater Littrow. Both lie to the north 
of the landing point. 


Exploration of the site is expected to answer 
questions about (1) the early crust of the Moon, 
(2) large early impacts, and (3) young volcanic rock. 


The current model shows a complex Moon about 
4-Yz billion years old which was subjected to intense 
cratering. Apollo 14 and 15 data show that one of 
the last large basins, Imbrium, was formed by an 
impact 3.9 billion years ago. 


I t  was not nntil the period from 3.2 to 3.7 bil- 
lion years ago, however, that the great basins, formed 
during the intense cratering phase, became flooded 
by molten lavas originating in the lnnar interior. 


One of the key questions remaining is to nnder- 
stand what happened in the period between 3.7 and 
4.5 billion years. Similarly, it is important to nnder- 
stand whether or not the Moon has been thermally 
inactive for the last 3.2 billic 
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f the Moon. as the nreferred models indicate. 


depths and may give the first good samples of the 
deep lunar interior. 


The astronauts will use the Lunar Roving Vehicle 
to transport them to locations determined prior to 
the mission and to other points they might select 
during their exploration. Contingency walkingtraverses 


The astronauts will deploy an advanced Apollo 


as well as four new experiments. 


In addition, two new surface traverse experiments, 
not powered by the ALSEP Central Station, will be 
deployed. These new experiments represent second 
generation scientific approaches to difficult lunar 


The Awllo 17 landing site is 1kat.d in the northeast as v iared from 


Ewth and is about equidistant from the Apollo 11 and 15 sit.%. 


Taurus-Littrow is situated just beyond the south- 
east edge of Mare Serenitatis, one of the largest lunar 
mascons. Steepsided mountains of light-colored high- 
lands dominate the terrain and are expected to 
provide samples older in age and different in composi- 
tion from those returned from the Mare Imbrium 
basin on Apollo flights 14 and 15. 


Nature has already helped in the sampling, as 
one of the sample sites is a rock slide which con- 
tains the debris which has fallen into the valley 
from high up on a 7000-foot mountain. 


The targeted landing point itself will be on the 
other prime sampling objective, which is the very 
dark non-mare material filling the valleys between 
the mountains. 


On occasion, the dark material is found in small 
troughs on the mountainsides, indicating that it once 
thinly covered the mountains but has eroded off the 
steep slopes. This observation, plus the presence of 
volcanic-looking cinder cones, first reported by Apollo 
15 Command Module Pilot A1 Worden, indicates to 
lunar scientists that the dark material is an explosively 
produced volcanic ash. 


The apparently low crater density in the area 
covered by the dark material also leads geologists 
to believe it to be among the youngest lunar vol- 
canics. The explosive nature of the volcanism indi- 
cates a relatively high content of volatiles or gases, 
both of which have been exceedingly rare in all 
lunar samples seen thus far. 


problems. 


Three of the six new experiments represent new or 
improved geophysical techniques of exploring the 
hidden subsurface properties of the Moon: 


(1) The Traverse Gravimeter will measure varia- 
tions in subsurface structure and furnish data on 
such problems as whether the mountains have deep 
roots or are merely deposits on a uniform subsurface; 


(2) The Seismic Profiling; and 


(3) Surface Electrical Properties. Investigations 
will measure the physical properties of the lunar 
interior down to about a kilometer in depth, and 
will indicate subsurface electrical and mechanical 
properties, the extent of subsurface layering and the 
degree of energy scattering at the landing site. Under- 
ground water, should it exist, also will be detectable. 


A new ALSEP experiment, the Tidal Gravimeter, 
to study both the response of the Moon to the Earth's 
tidal pull and its response to gravity waves, should 
they exist in space, will be a fundamental contribu- 
tion to astrophysics. 


Two other new experiments. also will be part of 
the ALSEP. A mass spectrometer will measure the 
constituents of the lunar atmosphere - the &dings 
of which may be correlated with the mass spectrom 
eters carried previously in lunar orbit; a lunar ejecta 
and meteorites experiment will determine the fre- 
quency and energy of the small meteorites and their 
ejecta which conStantly impact and modify the Moon. 


Three new experiments are added to the Apollo 17 
orbital science payload. These replace thegeochemical 
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investigations and the mass spectrometer. Apollo 17 
will he the third mission to carry a large set of 
orbital sensors in the Service Module. However, three 
new experiments are under development and pro- 
duction to replace the mass spectrometer, Alpha, 
x-ray and gamma experiments, as well as the sub- 
satellite carried on Apollo 15 and planned for 
Apollo 16. 


The first of these, a Lunar Sounder, is a pulsed 


radar sounder and has the potential for identifying 
electrical properties and layering of the lunar cmst 
overflown by the spacecraft. 


The Lunar Sounder will provide the opportunity 
to study detailed physical properties of the Moon 
up to depths of 1-'h idlometers, and if it exists, to 
aid ib the location of subsurface water. 


The second, the Infrared Scanning Radiometer, 







will provide, for the first time, a high resolution R-inch Mapping Camera, and a Laser Altimeter. The 
thermal map of portions of the Moon. Apollo 17 ground track will permit some 1 new areas 


of the Moon to be investigated and phmm. 
l'&dly, a Far Ultraviolet Spectrometer will meas- 


& *e compositional and density variation of the In addition, where Apollo 17 overflies areas- 
ce this experiment has the capa- by previous missions, the difference in S&:'&gje 
these variations as a function will provide the photo-geologists with phot s 
it will greatly extend the knowl- of lunar features at new illuminations. 
osphere that was gained through 
1 mass spectrometers on Apollo Apollo 17 will be commanded by 3. Bights 15 and 16. Eugene A. Cernan with Navy Cmdr., &I&* . 


Evans, Command Module Pilot, and Dr. a M n  
The Scientific Instnunent Module (SIM) camera H. Schmitt, civilian scientist-astronaut, I*mu &I- '. . 


contains the 24-inch Panoramic Camera, a 
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SKYLAB 
MANNED ORBITAL SCIENTIFIC SPACE STATION 


Skylab is the name of an experimental space sta- 
tion program of the National Aeronautics and Space 
Administration (NASA). An extension of the manned 
Mercury-Gemini-Apollo space programs, the Skylab 
Program will make extensive use of the hardware and 
technological base developed during those previous 
missions. 


The Skylab Program is designed to expand our 
knowledge of manned earth-orbital operations and to 
accomplish carefully selected scientific, technological, 
and medical investigations. 


The success of the Skylab Program is essential not 
only in achieving sound decisions on the content and 
configuration of future space vehicles, hut in gaining 
the confidence and support needed for later, more ad- 
vanced programs. 


Three groups of experiments are of particular im- 
portance: an Earth Resources Experiment Package 
designed for investigating and application of remote 
sensing of the earth resources, a series of medical ex- 
periments associated with the careful extension of 
man's living and working in space for longer periods 
of time, and several high-resolution astronomical ex- 
periments for studying the sun at short wavelengths 
not observable from the earth. 


The Skylab Program, scheduled to begin late in 
1972, will consist of several low earth-orbital mis- 
sions - approximately 235 nautical miles altitus' 


using the payload of the Saturn V and Saturn IB 
launch vehicles. The series of missions will begin with 
the orbital insertion of an unmanned Saturn workshop 
(SWS) .  Each  subsequent  launch will  provide  a 
manned command and service module (CSM) that 
will rendezvous and dock with the SWS. Because of 
the unique design, which incorporates the huge third 
stage of the Saturn V launch vehicle and provides an 
orbital facility equal in volume to a medium-sized 
home, the program is expected to pravide the United 
States with the capability to develop and maintain 
permanent space stations that will he of increasing 
benefit to mankind. 


The goal of the Skylab Program is the accomplish- 
ment of four basic objectives. 


1. Scientific investigations in earth orbit. - These 
investigations are designed to take advantage of space 
operations to learn more about the universe, the space 
environment, the phenomena that exist in the solar 
system, and the manner in which these phenomena 
influence our earth environment. 


2. Applications in earth orbit. -Applications ex- 
periments include the development and evaluation of 
efficient techniques using man for sensor operation, dis- 
crimination, data selection and evaluation, control, 
maintenance and repair, assembly and setup, and mo- 
bility. These experiments include studies in meteor- 
ology, ear '  esources, and communication! -1e 







SKYLAB CLUSTER 
Skylab orbital cluster will consist of an SWS 
rnked Apollo CSM. The SWS will be composed . . terns. - The unique capab~hties of man ;as a ~ar t ic j ;~~+; :~ .,f ,an s . 1 ~ ~  stage modified into an orbital workshop 


pant in space flight activities will be exploited in the ;.;: an airlock module (AM), a multiple docking 
Skylab Program. Techniques are being developed for.;3.,;$;lipter (MDA), an instrument unit, an ~ ~ ~ l l ~  tele- 
measuring the life-support systems and subsystems of ;!.l.:. scope mount (ATM), and an ATM deployment as- 
space vehicles. Man's psychological responses and aptir~&~:,&mbly. The sws will be launched by a twwtage 
tudes in space will be evaluated and his postmission,&:: 'saturn v rocket. 


exploration will be further defined. 


PROGRAM RESPONSIBILITY 
The Skylab Program Office in the Office of Manned 


Space Flight, NASA Headquarters, Washington, D. C., 
has the responsibility for directing, integrating, and 


three major centers are as follows: 


manned missions 


items 


hardware from orbit 


activities 
Mission evaluation 


Marshall Space Flight Center, 
bama - 


Development of all Saturn workshop hardware 
elements 


Development of assigned experiment-support hard- 
ware; integration of assigned experiments and support 
systems 


Overall systems engineering and integration for 
each flight 


Flight evaluation 
Saturn IB and Saturn V launch vehicl 


John F. Kennedy Space Center, Florida ts of the cluster; the other components 
Launch facilities for Skylab flights standard Apollo hardware converted for 







for liquid hydrogen storage in the third stage (S-IVB) 
of the Saturn V launch vehicle. The AM will provide a 
passageway for the astronauts to enter and exit the 
main workshop area. Capable of being depressurized, 
the AM will be used by astronauts whose work entails 
extravehicular activity. The majority of the workshop 
systems and controls will be located in the AM. 


The MDA, when attached to the AM, will provide 
the docking ports for the CSM and the crew. The 
adapter, 10 feet in diameter and 17 feet long, will con- 
tain the Earth Resources Experiment package and the 
ATM film vault. 


The SWS, including the ATM, will be completely 
outfitted before launch. The workshop will have 10,644 
cubic feet of interior space, sufficient for kitchen, bath, 
and workroom facilities to support a crew of three men 
for one %day period and two 56day periods. Cer- 
tain experiments and the necessary experiment-support 
equipment will be installed in the OWS, which will be 
maintained in a dormant state during unmanned pe- 
riods, then reactivated for use by a later crew. 


The instrument unit, which will provide guidance 
and sequencing functions, will be used during launch 
and .the k t  7.5 hours of orbital operations. The unit 
will also be used during the initial deployment of the 
ATM and the solar arrays of the OWS and the ATM. 


The ATM will be essentially a manned solar obser- 
vatory that can be aimed with pinpoint accuracy. The 
structure and behavior of the sun, particularly during 
periods of solar-flare activity, will be observed,  ON- 
tored, and recorded in the ATM. Astronauts equipped 
with extravehicular equipment will exit the AM to in- 
stall and retrieve film from the ATM cameras. 


LAUNCH VEHICLES 
The Saturn V launch vehicle used to place the SWS 


in orbit will consist of two stages, the S-IC and the 
SII. The total weight of the Saturn V and the SWS 
at lift-off will be approximately 6.2 million pounds. At 
launch, the entire vehicle will be 333 feet high. 


A Saturn IB launch vehicle will place the CSM into 
orbit for rendezvousing and docking with the SWS. 
The Saturn IB, a twwstage vehicle - the S-IB and the 
S-IVB - with the CSM will have a combined lift-off 
weight of 1,3 million pounds. The height of the S-IB 
will be 223 feet at launch. 


MISSION SEQUENCE 
In the flight sequence, the fully outfitted but un- 


manned SWS and attached ATM will be launched 
into a 235-nautical-mile circular orbit by the two-stage 
Saturn V launch vehicle. The ATM will be deployed 
and the OWS will be pressurized to 5 psia with an 
oxygen-nitrogen mixture, so that the crew can enter 
immediately after the CSM is docked. 


Then, 24 hours later, an S-IB launch vehicle will 
place the CSM and the three-man crew into an inter- 
mediate 81- by 120-nautical-mile orbit. The crew will 
rendezvous with SWS (using the CSM service pro- 
pulsion system to attain the required 235-nautical-mile 
orbit) and then dock to a port of the MDA. 


The crew will enter and completely activate the 
OWS, which will be their home and work area for the 
next 28 days. During the remainder of the mission, the 
experiment program (scientific, biomedical, technologi- 
cal, earth resources, and crew operations) will be con- 
ducted. Emphasis will be placed on the medical experi- 


ments and evaluation of the habitabilty of the SWS. 
The ATM experiments will be conducted and satis- 
factory operation of the experiments will be verified. 
The Earth Resources Experiment Package will be o p  
erated to a limited degree. 


On the 26th day, the crew will exit the AM, retrieve 
exposed ATM film, and reload the cameras. Near the 
end of the 2&day mission, the crew will prepare the 
SWS for orbital storage, a dormant period scheduled 
to last 2 months until another crew visits the Skylab. 


The CSM and crew will deorbit and make an ocean 
landing on the 28th day of the mission. 


The second mamed flight of the Skylab Program 
will be similar to the first, except that the open-ended 
mission may be extended to 56 days. Greater emphasis 
will be placed on the solar-astronomy experiments and 
on the Earth Resources Experiment Package during 
the second manned mission. A third crew of astronauts 
is scheduled to revisit the Skylab 1 month after the 
end of the second mission. On the third visit, 56 days 
long, the earth-resources, medical, and ATM experi- 
ments will be emphasized. Science, technology, and 
crew operations will be investigated on all three mis- 
sions. 


EXPERIMENTS 
The inflight experiments, grouped into six major 


areas, will be performed in the OWS, the AM, or 
MDA. The categories of experiments are as folows. 


Solar astronomy - The scientific experiments that 
comprise the ATM payload are the largest, most com- 
plex experiments ever designed for performing solar 
research from an orbital spacecraft. Special emphasis 
will be placed on observations that cannot be made by 
astronomers on earth because of spectral absoIption by 
the atmosphere. 


Science - The 17 scientific experiments are de- 
signed to study geophysics, the physics of the upper 
atmosphere, the physics of the interplanetary medium, 
solar studies supplementing ATM data, and galactic 
and intergalactic astronomy. 


Biomedicine - The 15 inflight and pMiMight bio- 
medical experiments are planned to determine the ef- 
fects of long-duration space flight on the crew. The 
major areas of interest are nutritional and musculo- 
skeletal functions, cardiovascular function, hematology 
and immunology, neurophysiology, pulmonary func- 
tion, and metabolism. 


Technology - The three technological experi- 
ments are designed to make use of the orbital environ- 
ment to study space effects on various scientific pheno- 
mena and industrial arts. 


Earth resources - The five experiments are 
planned to investigate practical applications of remote 
sensing of the earth resources and environment. Dur- 
ing the research, the quality of earth-resources data 
taken through the atmosphere will be analyzed, and 
the data and possible applications will be examined. A 
multispectral photographic facility, an infrared spec 
trometer, a 10-band multispedral scanner, a micro- 
wave radiometer-scatterometer-altimeter, and an I.- 
band radiometer will comprise the equipment used in 
the investigations. 


Crew operations - These experiments are planned 
to evaluate and demonstrate engineering developments 
and hardware designed to facilitate the functioning of 
the crew in the space enviroment. 







SKYLAB EXPERIMENTS 


(a) MSFC, Marshall Space Flight Center; MSC, Manned Spacecraft Center; ARC, Ames Research Center; and LaRC. Langley 
Research Center. 


(b) If different from cognizant agency. NASA-MSC 
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MISSION CONTROL CENTER 
"Houston, Tranquility Base here. The Eagle 


has landed." 


Those words, of course, came from the first 
men on the Moon. They were broadcast to the 
entire world, hut the call sign "Houston" to which 
the message was addressed designates the control 
center for United States manned space flight. 


Mission Control Center is a three-story building 
at the NASA Manned Spacecraft Center. In it 
is some of the most sophisticated communication, 
computer, data reduction, and data display equ ip  
ment available. Operating it - 24 hours a day 
during manned space flights - are hundreds of 
engineers and technicians with a wide scope of 
specialized skills. And from it come the decisions 
that can mean mission success or failure. 


Focal point of the Mission Control Center is 
the Mission Operations Control Room (MOCR) 


where flight controllers get information from tele- 
vision-like screens on the consoles where they work, 
or from projected displays that fill the wall a t  
the front of the room. The MOCR (pronounced as 
though it were a word spelled "moker") provides 
working space for three basic operating groups of 
flight controllers: mission command and control, 
systems operations, and flight dynamics. 


Mission command and control positions are: 
the mission director, who is responsible for over- 
all mission conduct; flight operations director, r e p  
resenting Manned Spacecraft Center management; 
flight director, who is responsible for operational 
decisions and actions in the MOCR; and the assist- 
ant flight director. 


Others in the command and control group are: 
the flight activities officer, who develops and coor- 
dinates the flight plan; the Department of Defense 
(DOD) representative coordinates and directs DOD 


Mission Control Center, in the center of the picture, is also the center 24 hour! a day. The Mission Operations Control R w m  i s  lwoted in 
of attention during mnned space flights. when it hums with ortivity the windowless west wing of the three-story building. 







module. two lor the lunar module); (91 Flight Surg-; 


mission support; the has conducted an actual flight while a second team 
to the flight director is going through a make-believe mission to prepare 


for a future operation. 
But the MOCR occupies only a relatively small 


portion of the Mission Control Center. Each oper- 
ating group is assigned a nearby staff support room 
where data on the mission are monitored and ana- 
lyzed in detail. Other support areas within the 
facility include the Spacecraft meteorological Room, 


activity; and the public affairs officer reports missio the Spacecraft Planning and Analysis (SPAN) Room, 
events to the public. the Recovery Operations Control Room, and the 


Lunar Surface Experiment Package Support Room. 
On the first floor of the Mission Control Center 


are the communications, command, and telemetry 
system for processing data from the Manned Space 
Flight Network stations, and the real-time computer 
complex, which converts the flight data into the 
visual displays used by the flight controllers in the 


Mission Control Center is supported by an emer- 
gency power building which houses generators and 
air conditioning equipment for use if regular power 
fails. In the event of some unforeseeable but catas- 
trophic failure that prevents the Houston control 
center from continuing its support of the flight, an 
emergency facility at the Goddard Space Flight 
Center in Greenbelt, Maryland, is activated. The 


from deep space. emergency center is a stripped-down model of the 
one in Houston, incorporating just enough equip 


THE SUPPORTING CAST ment to let the controllers support the flight to its 


One of the most interesting of the MOCR support 
facilities is the displaylcnntrol system, which uses 
the front wall of the room as a projection screen 
for displays ranging from plotting charts that show 
the-spacecraft's location, to actual television pictures 







such as the scenes from the Moon's surface. Other 
display units built into the wall show such things 1 


elapsed time after launch, or time remaining 
fore a maneuver or other event. 
The information displayed, and on which the 


ight controllers base many of their decisions or 
recommendations, can be telemetry and tracking 


;data relayed from Manned Space Flight Network 
stations and processed through the real-time computer 
complex, or it might be information - predicted 
time of u~coming events, for instance - derived 


g through the computer, or even stored reference data 
based on simulated flights conducted as practice 


fo r  the actual mission. 
The consoles at which the flieht controllers work I 


in the MOCR, and those in many of the support 
rooms, include one or more TV screens and the 
necessary switches to let the controller view a data 


I 
display on a number of different channels. He may 


I view the same display being shown on the large 
1 projection screens on the front wall, or he can "call 


up" data he is especially interested in just by 
changing channels. A library of prepared reference 
data is available to display static information, while 
digital-to-television display generators provide dy- 
namic, or constantly changing, data. 


BEHIND THE SCENES 


The Mission Operations Control Room, with its 
rows of consoles and its large display screens, is 
a familiar sight to many television viewers around 
the world, for a view of the busy MOCR during 
peak-interest periods of United States manned space 
flights has become almost a standard scene in video 
coverage of the mission. 


But other equally busy areas of the Mission 
Control Center are just as important to the success 
of the flight. One such area is the communications, 
command, and telemetry system (CCATS) on the 
first floor. The CCATS processes incoming digital 
data and distributes it on a real-time basis to the 
facilities associated with the MOCR and support 
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room displays. The system also handles the digital 
command signals to the spacecraft - the updata 
link which lets Mission Control do such things as 
keep the spacecraft guidance computer's facts and 
figures up to date. 


The real-time computer complex (RTCC), Mso 
on the first floor, processes incoming trackihg and 
telemetry data and compares actual mission con- 
ditions with predetermined parameters ' - simply, it 
compares what is happening with what should be 
happening. Often, it does not even bother displaflng 
the information unless something is going m. 
As the system evaluates factors such as s p m a f t  
position and velocity, it also computes what mnm- 
vers should be made to correct any shmtcomlngs. 


The RTCC, as its name implies, cornputao a d  
evaluates on a real-time basis: through the bfgh- 
speed electronic data from the worldwide w twgk  of 
tracking stations, the real-time computer complex 


D4TA SOURCE AND DRBlT CVlOINCE SWITCHOVER LOUL COUNT- L 
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the far-flung stations of the Manned Space Flight 
Network. 


THE SYSTEM Ih' ACTION 


Qr d m y  uns- and unsung support areor of Mission Control 
hk., this is the 1d.viria color converter thd turns video signals 
horn tho lkon into the cdor pidure -en on ha s h  around the 
d. 


"sees" what is happening at almost the instant it 
happens; its computations are fast enough to cor- 
rect a situation as it develops. Using this same 
data, the RTCC also predicts where the spacecraft 
will be a t  any given time in the flight. 


Further, the computers are used to give acquisi- 
tion information that helps the tracking stationspoint 
their antennas a t  the spacecraft. And the RTCC 
is used to monitor and evaluate telemetry informa- 
tion from the spacecraft to be sure that personnel 
and equipment are performing normally. 


Of the five primary computers in the real-time 
computer complex, two are used to support one 
MQCR and two the other, where a second live 
mission can he controlled or a simulated flight con- 
ducted to train additional teams of flight controllers. 
The fifth serves as a backup for any of the first 
four, or it can be used separately to help develop 
and perfect the many computer programs used in 
each flight. 


Another important facility is the voice communi- 
cations system. It enables the flight controllers to 


.;talk-to one another without having to leave their 
.consoles, and it connects them to the specialists in 
*the support rooms, to flight crew training facilities 
-where specific procedures can be tried out on space- 
?,craft simulators before they are recommended to the .* .!mission crew, and to personnel along the Manned 
'Space Flight Network. It also provides the voice 
*link between the control center and the spacecraft. 
$ The separately located simulation checkout and 
%training system enables flight controllers in the Mis- 


Coht$ol Center and flight crews in spacecraft 
'gsimulators . at the Manned Spacecraft Center and I Kennedy Space Center in Florida to reheaise a par- 


Micular procedure or even a complete mission. The 
'%stem even simulates voice and data reception from 


The Mission Control Center probably never was 
exercised so much nor demonstrated its value so 
well as during the flight of Apollo 13. While being 
far from a typical operation, it can be considered 
a classic one insofar as Mission Control Center 
doing what it was designed to do - and then some. 


The spacecraft was 200,000 miles from Earth 
when an oxygen tank in the service module exploded. 
The accident wiped out the command d u l e ' s  
main supply of oxygen, electrical power, and pre 
pulsion. Mission Control cancelled the scheduled 
landing on the Moon and started working toward 
getting the crew home alive. 


While the crew powered-down as many systems 
as possible and took up residence in the attached 
lunar module, Mission Control mobilized all its 
available personnel, as well as those of the compa- 
nies that built the spacecraft. They went to wmk 
to determine how best to make a "lifeboat" of the 
lunar module, a spacecraft with its own power and 
oxygen supply but not designed to reenter the Earth's 
atmosphere. 


Maneuvers to put Apollo 13 on the proper path 
back home were computed and simulated on the 
ground. Since the lunar module engine was to do 
the thrusting, its burn had to be tailored to a greater 
mass and different center of gravity than that for 
which the system was designed. 


Computation of available consumables - oxygen, 
electricity, and water (for cooling electronic equipment 
rather than fordrinkinel - uointeduothedesirabilitv 
of another maneuver ;hat would shdrten the time oi  
return. The computers and the simulators were 
exercised again to demonstrate that the lunar module 
engine could, in fact, stand up under the additional 
strain. 


Now the crew was on its way back. But the 
strange spacecraft - the dead service module, the 
powereddown command module, and the two-man 
lunar module accommodating all three crewmen - 
required completely new course correctiondata. Other 
questions arose. How could the maneuvers be done 
economically? How long should the lunar module be 
retained? And more. Working closely with the &gN 
controllers, two astronauts manned a lunar module 
simulator in Houston, while three others worked two 
simulators at Cape Kennedy. Any suggested prow 
dures that made it through the computers were 
further wrung out in the simulators before they w e a  
passed along to the Apollo 13 crew. 


For more than 70 hours, Mission Control Centa  
and all its supporting forces used all ingenuity a$ 
every resource available to bring the three s 
home safely. The result of those efforts was appar 
when the large display screens in the MOCR show@ 
a television picture of Apollo 13 coming in for tl& 
most accurate landing in manned space flight history. 
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SPACE BENEFITS 
I N  THE BEGINNING . . . NEW ANSWERS 


Galileo's observations of the Moon through a 
telescope in 1609 provided our first accurate picture 
of the Moon as a planet with mountains, valleys, 
and plains. Before Galileo reported his observations, 
scientists, including Aristotle, Copernicus, and 
Ptolemy, had developed only vague and inaccurate 
concepts of the Moon. With little more than the 
naked eye and a scientist's intuition as a basis for 
lunar studies, these earlier scientists depicted the 
Moon as a smooth crystalline sphere or as a lantern- 
like body lighted by internal fires which showed 
through openings in its surface. 


For 300 years after Galileo and his contemporaries 
opened the door for modern lunar studies, our knowl- 
edge of the Moon grew only gradually as scientists 
obtained bigger and better telescopes. 


Not until 1959, when the Soviet Union's Luna 3 
first photographed the side of the Moon facing away 
from Earth, did we discover that this side of the 
Moon, never before seen by men, was strikingly 
different from the side of the Moon which always 
faces Earth. The large, dark-colored, circular basins 
which dominate the near side of the Moon are very 
rare on the far side of the Moon, which appears 
much rougher and generally lighter than the lunar 
near side. 


The unmanned Orbiter satellites, which photo- 
graphed potential landing sites for Apollo missions, 
exhibited unexpected orbital variations when flying 
around the Moon. Scientists attributed these changes 
in orbit to dense pockets of material on the Moon 
and to irregularities in the Moon's shape which 
exerted differing gravitational pull on the spacecraft, 
causing it to  speed np  and slow down at various 
places over the lunar surface. Subsequent studies 
have shown these curious gravitational variations 
are related to the large circnlar mare basins which 
predominate on the front side of the Moon. 


Discovery of these large collections of dense mate- ., rials, called mass concentrations or "mascons, 
raised many new questions and posed some difficult 
problems for scientists attempting to explain the 
formation of the Moon and the nature of its interior. 
Did the Moon have a crnst like the Earth's'? they 


This was only one of many unanswered questions 
about the Moon a t  the time Neil emstrong and 
Edwin Aldrin landed their spacecraft Eagle" in the 
Sea of Tranquility in July 1969. 


Before the Apollo 11 landing, one group of scien- 
tists believed there had once been abundant water 
on the Moon. Like the astronomers of Galileo's 
time who named the dark areas on the front side 
of the Moon mare (the Latin word for sea), this 
group believed that the flat lunar maria represented 
the accumulation of sediments brought into the mare 
basins by running water and that these basins were 
once seas or lakes. This same group thought that 
sinuous rilles that appear as canyons on the lunar 
surface represented stream channels along which wa- 
ter had flowed. 


Another group suggested that the mare areas of 
the Moon were filled by volcanic processes and con- 
sisted largely of lava flows. 


There was also much speculation before the 
Apollo 11 landing whether volcanic processes or 
meteorite impacts were the major process forming 
its cratered surface. 


Not only were the origins of the maria and of 
lunar craters in debate, but also the age of different 
areas on the surface. Some scientists believed the 


wanted to know. And, it so, how thick would such 
'entific equipment sef up on the Moon, and the rabs mnd roil a crust have to be and ho bock from if, will help man Ih rn  more obouf Earth - whot i f  


support the mascons? n, who+ i f  is, ond what if might herome. 







sub la lh. eI.rtrir lunar rover. exlend. lh. m.rd 9 17 mil- in 8 &yr 
i n v a l i i a  of the Moa. The Apolb 15 r r m  pour+& d wmpiw. 


of the Moon returned by Apollo 


A network of scientific 
h on a clear night, Moon by Apollo astronauts 
rcular area which movement about 700 kilomet 
of the lunar disc. beneath the lunar surface - as 







"@ther studies of lunar minerals show that there 
#little or no water present when the rocks crystal- 
l i M  and that Moon rocks have not been exposed 
to piater since the time of their formation. 


The apparent total absence of water, the very 
law carbon content of lunar materials, and the ab- 
sence of organic compounds are convincing evidence 
that life never began to evolve on the moon. 


MORE QUESTIONS 


Though our knowledge of the Moon, and con- 
setpently our knowledge of planets in general, has 
increased immensely as a result of Apollo exploration, 
many important questions about the Moon have yet 
to be answered. 


Why are most of the lunar mare on the side 
facing Earth? What was the source of the heat 
which appears to have melted much of the lunar 
surface? And when did the surface cool to form the 
crust which is still evident in the lunar highlands 
or mountain areas? What is the internal composition 
and structure of the Moon? And is there water 
vapor - a common gas in the interior of planets - 
deep beneath the surface of the Moon? 


The geologic record once contained in Earth's 
crust has been largely worn away by the effects of 
ourplanet's atmosphere, and we know little of Earth's 
surface history beyond about 3.5 billion years ago. 
The Moon, by comparison, has almost no atmosphere 
and its surface features erode very slowly. As a 
result, rocks barely an arm's length beneath the 
lunar snrface remain relatively unchanged for 100 
million years; while on Earth in this same period of 
t h e ,  water, ice, and wind will wear down an entire 
movntain range and begin to deposit it as sediment 
at the bottom of the sea. 


l%e Moon, perhaps more than any other body 
in the solar system, can be a Rosetta stone for inter- 
preting the early history of our Sun and its planets. 
Scientists can read in the Moon's rocks and soil, 
records etched by high-speed particles emitted by 
the Sun when it was still a young star. They can 
view this record as it changed over the eons, showing 
how the Sun developed and released its life-giving 
energy. Our growing knowledge of the Moon's sur- 
face and its early formation will allow us to infer 
things about the structure and history of our own 
planet's cmst, from which we draw nearly all the 
r h r c e s  that support human life and progress. 


SCIENCE BONANZA 


O f  the six lunar landing missions which make up 
tKe Xpollo program, the final three flights offer by 
fiil &e greatest potential for scientific return. The 
%.if  these second generation Apollo missions, 
X e l o  15, showed that with a lunar car to give them 
mbbility, with improved spacecraft and life support 
s+tehs to double their time on the lunar surface, and 
&]b the base of knowledge provided by previous 
&$ions, astronauts could achieve scientific results 


on a single mission equivalent 
missions combined. The 
are thus the most importa 
most likely to provide an 
maining questions about 
the solar system. 


Our knowledge of Earth has advanced:' 
over the past three or four hundred ye.&,: 
our knowledge of the Moon and of the early, 
of the solar system has moved f-rd, ' 


great bursts of learning associ 
ment of the telescope in the 
the development of space t 
time. Though the final achie 
exploration remain to be seen, w 
the scientific results already 
generations will remember our 
that first understood the early 
system. 


PRACTICAL BENEFITS 


While it is not always clear at first just v&it'!@ 
full results and practical benefits of new Lndwb& 
and exploration will be, history can provide '~anl  
interesting clues. 


Early experiments with electricity, nucIear 
automobiles, airplanes, and rockets were' 
considered novel and interesting but of little 


surface - hdd clues to the f o r - t i ~  d eur sol- whm. Scientists 
the world over are taking port in the elfort to find th- .I-. 







-apparent that satellites will soon 
handle domestic communications as well as trans- ~ ~ 


oceanic traffic. In 1960, there were fewer than 75 
million phones in America. We now have about 
120 million. In 1960, Americans made about 18 
billion calls; this year, we will make about 200 
billion. We are rapidly reaching the point where 
cables will not be able to handle the entire com- 
munications loadiin this country. 


r .  , :& 
;. . i...:;.g ;.; .a y .LOWER COSTS 


The recent decision by the Federal Communi- 
cations Commision to entertain suggestions for a 
U.S. domestic satellite system opens a whole range 
of potential new services, including low-cost message, 
data, and television transmissions coast-to-coast - 
and anywhere in between. The feasibility of using 
satellites to supplement and, in some cases, to replace 
ables and microwave circuits for domestic communi- 
ations has been well demonstrated: and the response 


Spm khnologl ir b ing  applied to Eorth needs, such 0s finding ond 
&.ping hmrk of pdlutia sources. The ore. pictured is a wrt of 


Houston Ship Channel, but airplanes ond sdelliter <an 
am in lh. wdd.  


value at the time they were performed. 
Webster complained that the great American 
encompassed in the Louisiana Purchase wa 
wilderness Americans could never occupy. 
chase of Alaska from Russia at a cost of 
was derided at the time as "Seward's Folly." And 
the electric motor, which has revolutionized our 
society, found little practical use for 100 years after 
it was invented. 


I t  is interesting to compare the delayed payoff 
from these previous investments and enterprises with satellite itself offer the possibility 
the almost immediate returns we have gotten from ing of weather over vast regions. 
the space program and with the clear promise of forecast of weather conditions 
future benefits which space activities offer. would provide an esti- 


Communications satellites have already more than 
repaid the cost of developing and launching them 
and, in fact, have become commercially profitable. 
This new benefit from the space program is obvious 
to TV viewers. The Olympics were first televised 
internationally in 1968 from Tokyo and were viewed 
instantaneously by U.S. audiences. The largest 
ayliencein world history - over half a billion people, 
onesixth of the world's population - saw man's 
&st steps on the Moon. 


In  1960, you could not send live TV across the 
Atlantic; by 1965, it was possible but expensive; by 
1969, as a result of the space program, the quality 
had been improved and the cost reduced to onefifth 
of the 1965 rate. 


At present, communications satellites are used 
largely for transoceanic traffic, providing economical 
links across the Atlantic, Pacific, and Indian Oceans. 
Before satellites, a West Coast-toJapan cable cir- 
cuit cost $15,000 per month; today theComm 
Satellite Corporation offers the same ser -hillion: annually from flood and storm damage; 
charge of $4,000 per month. bil1,Q.n-a+.year to the construction industry, $500 







million a year to fuel and electric power industries, 
$500 million a year to fruit and vegetable prodncers, 
and $450 million annually to livestock producers. 


Although national pride, international goodwill, 
and a nation's prestige cannot be measured in dollars 
and cents, these are real and tangible benefits re- 
sulting fiom the space program. 


The Associated Press recently reported that a 
survey of high school student leaders in the United 
States showed this country's landing on the Moon 
was one of things of which students were most proud. 


I n  1960, a worldwide poll showed the majority 
of &e world believing that the dominant force in 
intemtmtional &airs would be the Soviet Union. In 
19"IO, Itfter the Apollo 11 landing on the Moon, the 
same survey indicated the majority of the world's 
people believed that the United States was and would 
continue to be the most powerful and influential 
country in world affairs. 


STABILIZING FORCE 


Former NASA Administrator Thomas 0. Paine 
described space as a major "stabilizing force in world 
affairs," which he said has given both America and 
the Soviet Union a unique opportunity to demonstrate 
before the entire world their national will, the strength 
of their institutions, the quality of their people, and 
the vision of their leaders. 


In a hearing before U.S. Senate's Committe on 
Aeronautical and Space Sciences, the State Depart- 
ment's U. Alexis Johnson cited as examples of inter- 
nation cooperation fostered by the space program the 
Treaty on Outer Space, which, among other things, 
states that no nation can claim sovereignty to outer 
space and forbids the stationing of nuclear weapons 
on celestial bodies or in space; and an Agreement on 
Rescue and Return of Astronauts. 


More than 50 countries benefit from the automatic 
picture-taking systems on U.S. weather satellites, 
which allow them to view daily weather patterns 
over their own territory. Teams of scientists in 39 
institutions, representing 14 foreign countries, have 
received samples of lunar rock and soil collected by 
U.S. astronauts. At the same time, the United States 
and the Soviet Union have exchanged lunar samples 
and have conducted a series of meetings aimed at 
developing compatible spacecraft docking equipment 
so that U.S. and Soviet spacecraft can link up in 
space in a future joint manned mission. 


MORE ECONOMY 


Much of the potential use of space as a new 
resouce to benefit man depends, of course, on the 
cost of transporting man and his machines into space 
In 1958, the first U.S. satellite, Explorer I, cost 
more than $100,000 a pound to place in orbit. When 
we use the largest present launch vehicles, the cost 
now is less than $1,000 a pound. But we can do 
much better than that. 


The United States has developed more than 20 


different launch vehicles for manned and u m @  
space programs. Each has required devebpmdnt 
cost, special support equipment, separate production 
facilities, and specially trained ground personnel, 
all for one launch in which the vehicle - successful 
or not - is destroyed. 


As a result of our experience with manned aad 
unmanned programs, space technology has advanced 
to the point where it is possible to return entire 
space vehicles from orbit and use them again. NASA 
and industry teams have begun design anddevelopment 
work on a new generation launch vehicle and space- 
craft called the Space Shuttle, which will not be 
discarded after a single flight but will be flown 
many times during its 10-year lifetime. This versatile 
vehicle, which combines the features of both airplanes 
and rockets, will be designed to cany men and 
supplies and unmanned spacecraft into orbit. It 
will be piloted like a commercial airliner and will 
land on conventional type runways, avoiding the 
cost or recovery at sea; and it should reduce space 
flight costs to about one-tenth their present level. 


The reduction of operating costs is only part of 
the savings to be realized. The major part of total 
space program costs, about 80 percent, is reflected 
in the efforts required to develop and test payloads. 
The Space Shuttle, revolutionizing o u r w h o l e a p ~ c h  
to placing payloads in space, will provide such i n  
portant economic dividends as: 


1. Drastic reduction of payload development cost 
2. Less risk of failure in placing payloads I 


orbit; and 
3. A capability for routine, economical opera- 


tions in space. 


High altitude ond orbital photogrmphy of hrmlands a d  w t - h h  * 
b ing  applied to programs to preserve and improve the Euth's n 
MUI<.I. lhis photo. token on blwk and while film lh.ough rn p.m 
filter, rho- lhe mouth of the Cdorado River as it I& I r a  140 
miles overhead. 







longer-ronge weather tracking and for~asling i s  one 
d (he s p c e  program. Ouicbr d e h d i a  of *nother 


, . - . .. . 
also are anticipated in the use of the 
as a "'test bed" for instrument develop- 


found inoperable or erratic upon 
be returned to the launch site for 


final placement into orbit. Thus, 
e Shuttle should virtually eliminate 


failure in spacecraft operations. 


ED BENEFITS 


more economical and as 
and machines to operate 


uses and benefits of this new 
unlimited. The immediate 


m communications and 
te the value of space to 


;.are waiting to be achieved 


f useful'of all the a~ulications 
serve and measure the ;esources 


anage them properly, and to deal 
s ' of the environment. As with 


and communications satellites, the 
to Earth resources studies is the 


ability it gives man to view his 
tive other than standing on its 
down on it from only a few thoosand'jk&' 


Every object on Earth, its s 
asmosphere, and its oceans reflect 
magnetic characteristics which can 
a distance by specialized 
different and recognizable 
water or bare earth. An 
different from a healthy crop. 


Coupling this knowledge 
of earth which space pro 
talize on our previous invcstrmmtj. in 
practical and immediate' 


As an example of how 
used, it is possible to 
water pollution, 
oil slicks at sea, 
Off the coast of Iceland, 
located the Gulf Stream, 
siderable distanc 
continue hauling in - 







POLLUTION CONTROL 


It is significant that a sudden worldwide interest 
in controlling pollution and protecting Earth's environ- 
ment has appeared just as we are developing the 
means to assess and monitor earth's ecology on a 
global scale. For ecologists agree that only by 
dealing with the problem on a worldwide basis will 
we he able to save our oceans and atmosphere from 
being destroyed by pollution. 


Infrared scanners, for example, can detect thermal 
pollution in water - both day and night. Conven- 
tional photographs from space can show discoloration 
and patterns in bodies of water for tracking and 
controlling pollutants. Other sensors can monitor 
the atmosphere to get the information on large 
regional distributions and cross-country movements 
of polluted air to help determine the sources of 
pollution and its extent. 


, space 


sensing could aid both the farmer and the ecology. 
Crop diseases and insect infestations often begin in 
a localized area, perhaps within a single field and 
then spread to the rest of the crop. It is common 
practice today for farmers to protect crops through 
large-scale preventive application of pesticides, which 
all too often are washed off the fields by rainfall 
and into streams, lakes, and oceans where they en- 
danger wildlife and eventually work back in the fond 
chain to man himself. But, if crop disease could be 
detected early, before it had spread to an entire 
field or crop, the farmer could apply only that pesti- 
cide needed to control the specific disease or infesta- 
tion and only at the location where it was required. 
And both the farmer and the ecology would benefit. 


UNLIMITED POTENTIAL 


Seldom has a national investment yielded quicker 
',stant' ' ' :learer pot " 1 


The Space Shunle is designed lo make working in spare eorier ond and ron be used lor mmny purposes - launching or .efrieving un- 
more e ~ o n a i ~ ~ l .  The spa<e<rolf will fly many timer, not just once. manned rolelliler, for inslance. 







benefits for the future, or stimulated more effective 
and creative use of human and natural resources 
than has the space program. 


The dividends from our investment in space have 
continued even as we made major reductions in the 
money and manpower committed to space research 
and exploration, prompting a European finance minis- 
ter to estimate that each dollar the U.S. invested in 
space research over the past 10 years is returning 
$4 today. 


Speaking to the United Nations Conference on 
the Exploration and Peaceful Use of Outer Space 


in Vienna recently, an Italian delegate noted that, 
"very often, the expenditures borne by the most ad- 
vanced countries for space activity are criticized 
as luxury in the face of the pressing needs of large 
sectors of manhnd. But satellite educational trans- 
missions would almost magically close a circuit 
through which money spent for the most sophisticated 
technology returns manifold benefits to a large nun- 
ber of less privileged peoples." And he said, "There 
can be no more dramatic confirmation of the some 
times obscured truth that technological progress assures 
the progress of all humankind." 
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EARTH RESOURCES 


Spcially equipped oircmft play a big rde in NASA's Eorfh Resources provided lrom ground and space missions. The Manned S p a ~ l o f l  
Survey Program, bringing bock photogrqhs and data to augment that Cent& is in the b o ~ k ~ r w n d .  







CHANNEL 1 


CHANNEL N 
GROUND ALL 


A multisp.dml television camem system obwrd the Earth Rcrourcs 
T~hnolqiy  h le l l ih  will record the planet's color "signmture." lrom 
whih groundbared tehnidonr con idenlily and anolvre the wwld'r 


"We are determined that tlre decade of the 
seventies will be known as the time this country 
regained a productive lrarniony between man and 
nature." 
President Richard M. Nixon, January 1,1970. 


Sophocles found the Earth "rugged" and 
all nourishing." Centuries later Shakespeare 


called it a "goodly frame." 


But now many persons fear, like the Director 
of the Harvard Center for Population Studies, that 
the "21st century may witness a world of half- 
starved, depressed human masses, gasping for air, 
short of sweet water, struggling to avoid one another, 
living at a degraded subsistence level . . . ." 


Space flight has shown not only how beautiful 
and small the Earth is but also how similar it is 
to a spaceship. Both are closed ecological systems 
in which diligent housekeeping is necessary. Can 
the "cloud-streaked blue spaceship" that we have 
found ourselves in be kept habitable for more ages, 
for more people? 


Space technology promises help in gatheringinfor- 
mation about Earth resources that man will need 
to live decently on this planet. 


The population and the per capita demands on 


vast rollertion ol lorests. crops, bodies ol water, and g e d q i i d  and 
minoralogicd poinb of interest. 


the Earth's resources have risen and seem likely 
to continue to soar. By the year 2000, it is esti- 
mated that the world's population will be over 
6 billion; today it stands at about 3 billion. So 
one challenge that faces mankind within the next 
30 years is to double the entire fwd  production 
capability that has been achieved since time began. 


Space program3 zuch as Nimbus, Gemini, and 
Apollo show that certain phenomena related to Earth 
can be better understood when viewed from a great 
distance. For the first time, man has the ability 
of suweying (remote sensing) large sections of the 
Earth and its environment within a very limited 
time frame. 


Earth resources are defined here as those natu- 
rally occurring materials, such as mineral deposits, 
timberlands, crops and fresh water, and cultural 
resources which are of value to mankind. Compre- 
hensive study of the Earth's surface from the ground, 
the air, and space is a complex problem which re- 
quires application of many different disciplines and 
technologies. 


NASA's role in the Earth Observation Program 
is the research and development required to build, 
launch, and evaluate the operational prototype of the 
spacecraft for conducting resource and environmental 
inventories. NASA works directly with other agen- 
cies-at the Federal, State, Regional, and local levels 







and with individual scientists to determine the re- 
quirement for such surveys, to develop measnrenlent 
canabilities and the comnlrte information svstems 
toapply such data to operitional problems. 


' 


Research programs involving ground, aircraft, and 
space measurements have been conducted with various 
agencies for the past several years. Significant prog- 
ress has been made in the advancement of the 
technolow and understandine of the ~roblems to - 
be solve$.. 


NASA has conducted, since 1966, an Earth 
Resources Swvey Program - a program in which 
instrumented aircraft fly multidiscipline missions for 
other Government Agencies, as well as for individual 
and university scientists. This program forms the 
basis for the advancement of technology and gather- 
ing data which will be used aboard spacecraft and/ 
or eatellite platforms. Photography from Gemini 
and Apollo missions has made important contribu- 
tions to the Earth Resources Survey Program. 


The next, major advance will come when Earth 
Resources Technology Satellites (ERTS) are launched 
in 1972 and 1973. This satellite observes the Earth 
repeatedly, covering every _point, each 18 days. 
Further, ERTS satellites will observe Earth in dif- 
ferent portions of the spectrum - the visible and 
the near infrared. By looking at the same object in 
each of several "color bands," it is possible to 
make direct identifications of surface materials and 
often to assess their condition. 


Such observations as these are necessary to un- 
derstand large-scale problems in hydrology, geology, 
and geography; to conduct agricultural surveys, in- 
ventories of forest lands, and wide-scale monitoring 
of the vigor of plant growth; to study coastal zone 
dynamics and provide a basis for the effective man- 
agement of these resources. 


ERTS concepts were tested in the Apollo 9 
mission of March 1969. One experiment, SO 65, 
used four cameras that took simultaneous pictures 
in the green, red, and near infrared bands of the 
spectrum. The fourth camera used color infrared film 
to simulate a combination of the three separate 
color bands. 


Evaluation of the SO 65 data forms part of the 
basis for the selection for the ERTS hands. ERTS 
will use a system of three television cameras and a 
four-channel multispectral point scanner to acquire 
the resource data. This information will be sent to 
ground stations by radio link and will make it 
possible to obtain repetitive coverage over long 
periods of time. 


Another system to collect data on Earth resources 
is the scientific package for Skylab, a long duration 
manned orbital mission. Skylab's Earth Resources 
Experiment Package (EREP) will provide quantita- 
tive analysis of resources by investigating the visible, 
infrared, and microwave spectral regions multiple- 
sensing techniques. 


Examples of how these data can be used in 
various resources disciplines follow. 


Agriculture 


It is especially helpfill to observe croplands se- 


quentially from spacecraft or satellite because oi 
the dramatic changes that occur in them. The ma* 
agers of cultivated vegetational resources need to 
know such things about the foods and fibers growing 
in the world's major agricultural basins as: (1) the 
type of crop in each field, (2) the size of the field, 
(3) the vigor of the crop, (4) the identity of an) 
damaging agents, and (5) the probable yield pel 
unit of the area. 


Both agriculti~rists and wildland managers also 
find it helpful to know for each area such terrain 
characteristics as the slope, aspect and soil depth, 
texture, chemical composition, moisture content, and 
susceptibility to erosion. Conservation requires also 
that men know the state of deterioration brought 
about by overgrazing, overcropping, repeated burning, 
erosion, or mineral depletion. 


Remote sensing, through manned spacecraft or 
satellite, together with ground data, will make con- 
tributions towards meeting the current and future 
needs for crop information. Such spacecraft equipped 
with multiband sensors, offer the potential of pro- 
viding macroscopic surveys of the earth on a synop 
tic basis and entailed observations of selected areas. 


Cartography 


At present, vast areas of the world are without 
meaningful map coverage and certain remote areas, 
such as Antarctica, are largely unswveyed. Plainiy, 
a program to hasten the acquisition of lnowledge of 
the land surface, indeed of the entire Earth, should 
be a high priority undertaking. Primitive people 
began to draw maps of their parts of the Earth 
before they learned to write, and often excelled as 
cartographers. Aerial photography and electronio 
surveying have increased the accuracy of many maps 
and charts in this century but have not sufficed to 
keep them up to date. 


The value of using orbital-height photographs in 
cartographic programs has already beendemonstrated. 
The Gemini VII flight was particularly successful 
in obtaining good photographs from a height of 
165 miles above Cape Kennedy area. The photo- 
graphs contain a startling clarity of imagery, and 
thedensity and planimetric detail compares favorably 
with what is shown on the quarter-million-scale map 
of the area. Many major cultural changes can be 
identified, indicating that orbital-height photograph! 
can be used for some types of map revisions. 


Forestry 


Like mountains and seas, the Earth's billions 
of acres of woodland are a storehouse of raw mate- 
rials - so big that its size affects the weather 
Birds, beasts, and men have long depended on forest: 
for shelter, and wood product industries are a ma@ 
segment of the American economy. 


The most pressing need in forestry is a world- 
wide inventory to round our knowledge concerning 
(1) forest location and distribution (mapping), 
(2) tree size, (3) tree quantity, (4) tree growth rate, 
and. (5) site quality. To meet this need, remote 
sensing methods, in conjunction with other infor 
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The conventional method of plotting saltwater 
intrusion of this type is manual sampling and plot- 
ting, which is slow and tedious. In contMt to 
the conventional method, the salt-water itmusion 
(wedge) in an estuary in Massachusetts was readily 
defined by infrared imagery obtained from an air- 
craft because the temperature of the ocean water 
differed from that of the river water. 


Pollution Control 


Water pollution and the concentration of chemical 
and biological constituents of water are cartmoaly 
measured by sampling procedures or by continnolrdy 
recording monitors. For a better definitioa of the 
effect of pollutants in a water body, we must ksow 
the distribution of those pollutants and the hy&- 
dynamics of the water body. 


Geology 


Twentieth century geologists urgently need more 
knowledge on both a regional and global basis abwt 
the extent and location of mineral and petroleum 
deposits. Men have used more of these "qonrenew- 
able" resources in the last three decades than in all 
of the previous years since the dawn of civilk&ion, 
and proven reserves of several such resources we 
liable to be exhausted within the next 20 years. 


Some estimates show that fuel and mismal con- 
sumption in the next 30 years will tripb the con- 
sumption of all of recorded history. Geophysiual 
prospecting can be greatly aided by survey i n h a -  
tion from satellite-borne sensors which can prmit 
the geoscientist to observe the whole, then focus on 
specific targets of interest. 


For example, an entire mountain range may be 
seen to include a series of folded rocks, and in the 
series of folds may be seen an anticline or dame 
that is a potential oil producer. 


One promising geologic tool for developingsynoptic 
terrain maps is the side-looking radar which is able 
to provide sharp definition of valleys, slopes, ridges, 
and other topographic features. 


One of the major efforts today is the search.for 
heavy metals that are in short supply, and same af 
the work NASA's Earth Resources has done has teen 
concentrated in the mining districts of Nevada. Air- 
borne sensors have detected geologic  feature^ 'nsso 
ciated with known deposits of importance, and these 
features can then be investigated in more detail on 
the ground. Radar images revealed a series of north- 
east-trending faults that had not been detected by 
earlier field mapping or aerial photographa of a 
Nevada mine. 


. . 


Management and Conservation of Public Lands 


We must also consider our public lands, national 
parks, forests, and the seas around us as priceless 
natural resources. 


Beyond their value as a resource base for the 
future, these public lands even now yield a sub- 
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stantial income to the nation from oil, gas, forest 
products, and recreation. Moreover, abont 7 million 
head of livestock and 3 million hig-game animals 
depend on the pnhlic lands for all or part of their 
year-long needs. 


The proper maintenance and preservation of our 
national parks must be based upon a fund of know- 
ledge about their physical and biological components 
and the influence, particularly the adverse ones, 
which affect them. The sound principles of ecolog- 
ical engineering require us to obtain timely and 
reliable information on the distrihation, health, and 
vigor of vegetation within the parks, measnrements 
of snow accumulation and glacier growth: retreat, 
and movement; and an analysfs of natural hazards 
that may be present, such as potential earthquakes 
and volcanic eruptions. 


The results of surveys already conducted by NASA, 
in conjunction with the U.S. Geological Survey, have 
been very encouraging and suggest as promising 


the use of satellite and manned spacecraft surveying 
techniques in conjunction with existing data- 
gathering systems in our national parks. 


Oceanography 


Oceanographers remind us that the greatest and 
least-tapped natural resource of the Earth is the 
ocean. It is important not only as a rich source 
of minerals and food hut also because its effect 
on climate can govern the habitability of much of 
the land surface of the world, and because ocean* 
graphic features determine the safety with which men 
can travel on the surface of three-fourths of the 
elobe. Better oceanoera~hic inventories of manv kinds - .* 


are needed. 
Approximately 70 percent of the earth's surface 


is covered with water, much of it not uractically 
accessible for broad surveillance by conventionil 
methods. Remote sensing, especially that inmanned 







spacecraft or satellites, offers significant opportunities of ocean ~urface temperatures, current patterns, sea 
in man's quest for knowledge of the oceans and their state, sea ice, shoaling processes, bioluminescence 
resource potential. and biological productivity. 


Together with the Bureau of Commercial Fish- In the other studies, Nimbus ~atellite infrared 
eries and the U.S. Navy Oceanographic Office, NASA imagery of the Gulf Stream has already confirmed 
has investigated the application of remote-sensing the possibility of observing differences in water temper- 
systems to surveys of our ocean resources. Particu- ature from space and relating the temperature dis- 
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dNASA NATIONAL AERONAUTICS A N D  SPACE ADMINISTRATION 


M A N N E D  SPACECRAFT CENTER 


FACTS PUBLIC AFFAIRS OFFICE 


Houston, T e x a s  


MANNED SPACECRAFT CENTER 
The NASA Manned Spacecraft Center (MSC) 


opened for business at its 1620-acre site 25 miles 
southeast of downtown Houston in September 1963. 
The Center's responsibilities include: design, d e  
velopment, and testing of the spacecraft and ass* 
ciated systems for manned flight; selection and 
training the astronauts; planning and conducting 
the manned missions; and extensive participation 
in the medical, engineering, and scientific experi- 
ments that are helping man understand and improve 
his environment. 


Although a manned space flight starts at a launch 
pad a thousand miles away from MSC and ends on 
the deck of a ship even more distant, the MSC 
Mission Control Center is the astronauts' link with 


Earth from lift-off to splashdown. The space crew's 
return to MSC completes a cycle begun months 
earlier. Mission planning and preparation involves 
several thousand MSC personnel, elements of NASA 
headquarters and other centers, and employees of 
American industry throughout the nation. 


The MSC employs some 4,000 engineers, tech- 
nicians, scientists, secretaries, mathematicians, man- 
agers, clerks, photographers, writers, instructors, ad- 
ministrators, and . . . astronauts. Another 7,000 
contractor personnel work at or near the Center 
to help test spacecraft systems, work out computer 
programs, or just keep the Center running smoothly. 
The total combined payroll adds more than $150 mil- 
lion a year to the Houston area economy. Much of 







The July '20, 1969, Moon landing and lh. sd. d u r n  to Eodh d the 
lpolb 1 1  crew signified the rur<nr(ul acmmplihrmnt d a goo1 sel 
8 years earlier. But the initial 1un.r landing, and tho= thd f d l o d ,  
we just the obvious fruits of a nathwid. mobilization without pr* 
c.d.nt. Historically, the most r q i d  technologid o d r ~ l w n  or. f o r d  
by war; p-.time bendik I ran the nm technologin g.n.mlly d* 
velop more sbwly and, at limn, unpr.di.t&ly. W~h.n Prr idmt 
Kennedy called for 0 national .Hod to lend an American on the Moon 
before the end of Be '60% he mobilized the muntrfs talent and pur- 
pore m they never hod beon. shod of war. The program cost h w -  
icons INS than 120 billion up to lhd lid landing; l hq  spent mo.. 
than four l i m n  as mu& on liquor, b&w than t..ir. m muh on cia 
arenes. more on porimutuel bming. end monon foreign travel during 
the some period. Tangible " r p i ~ W '  banefils a l r d y  fwm a long 
list. the intangible internal fmm lpollo dollas is h e r i r d s  sell- 
esteem, its nrertiae in the we. d the wwld, and o ruw path to im . - 
proved internotional relations. But probably lh. greahst of all b.n.fits 
i s  the stimullltion of boric rasearch and t d m l o g i ~ l  d.volopm.nt 
already being applied to help solve probl- on Eeh. 


i t  is spent in the Clear Lake business community - 
new stores, homes, hotels, and schools where, only 
10 years before, there were open pastures and a few 
small towns. 


Houston was chosen as site of the MSC after an 
investigation of many prospective locations around 
the United States. The selection was announced 
in September 1961. Personnel began moving to 
offices in Houston from Langley Field, Virginia 
during October 1961. MSC construction started 
in April 1962. 


The facilities were designed and built to house 
the wide variety of technical and scientific disciplines 
required for MSC's mission. MSC was organizationally 
divided into several directorates, where each direc- 
tarate was responsible for a specific function - 
spacecraft development, astronaut training, or space 
5ight planning, for example. The system is flexible, 
and the directorates are frequently realigned to keep 
pace with the changing directions and dimensions 
of manned space flight. Some of the original MSC 
directorates have reorganized, merged, or split into 
separate groups; new directorates are created as 
needed. 


The MSC program offices direct or coordinate 
the efforts required locally, elsewhere within NASA, 
or by the industrial contractors to fulfill the MSC's 
specific program responsibilities. The Skylab Pro- 
gram Office, for instance, deals with such MSC 
Skylab tasks as development of a modified Apollo 
command/service module spacecraft and of crew- 
support items, mission planning and evaluation, and 
selection and training of flight crews. 


Directorates and program offices are responsible to 
the Center Director who, in turn, is responsible to 
the Office of Manned Space Flight at NASA Head- 
quarters in Washington, D.C. 


The Center is situated near Clear Lake on a 
1620-acre site, much of it donated to NASA by 
Rice University. It is made up of about 100 dif- 
ferent buildings of sizes and uses that range from 


The brood field of developing and ondying -mall systnn* Iho 
materials and ts~hniquer that go into them, and the equipmml end 
methods of testing them - fa&% of the Engin-ring and Dn.kpmn( 
Directorate ot MSC - w<ountr for many of the new and impwed 
produds that make everyday living easier, b&a, or rd..: 


mokware that goes from freezer to oven without c r ~ k i n g  and 
which con be <leaned eorily: 


fire.retarding paint and llomeproof moteriols; 


sledronicr for radio and talevision sets thd we smdlw. wort 
better and lost longer; 


tungsten fiber-reinforced nickel superalloy four t i m r  m st- 
as previous nickel-base alloys; 


more reliable batteries with longer lil.time and gr.ot.r ..hag* 
obilily; 


new thermosetting plastics lhd we strongr than 
over, and better molding ptocesses t h d  strenglhen romentiond 
plosti.~: ond 


a shod mbrorber copmble of softening 0 M) mph shock to the q u i -  
volent of 5 miles an hour, ond better methods of sealing, peck 
aging, inspecting, testing, designing measuring. Md monufatcturing 
items equally at home in spec. or on Ewh. 







the nine story Project Management Building to the 
tiny trafficcontrol booths at each entrance. While 
many of the Center's structures are devoted to office 
space, others are uniquely designed to accomplish 
special tasks. Some are open to the public for 
self-guided walking tours, and others can be seen 
on specially arranged guided tours. 


The building probably most familiar to the public 
is Building 30 Mission Control. TV networks around 
the world show the activity in Mission Control 
several times during each manned flight - the flight 
controllers at rows of consoles, studying the data 
that helps them make mission decisions. 


But Building 30 contains much more than just 
the Mission Operations Control Room (MOCR). It 
actually contains two identical MOCRs, one on the 
second floor and one on the third, which can be used 
simultaneously to control two missions or to practice 
procedures for a future flight while the current flight 
goes on. 


Ih. Mrk-l  R-wh and Opretions Dir~torote ot the Manned Spom 
c r d t  Centn ir r-nsiM. not only for helping man to stay alive. 
M y  and d i v e  in .pore, but d m  to help find how the knowledge 
hm space l i h t  can help m n  on Earth. k n y  hospitals and special- 
k d  ndid forilities d r d y  use - w e  produd.: 


blood p-ve w hew1 monitoring remots so small they con be 
ilwrtd by a hypod.rmi< nmedle rother than surgery: 


ronhno t ion  conhol pmredvrr to k ~ p  operating and recovery 
r m m s  i n l d o n f r r  


,no(. -nitwing equipment t h d  Ieb one nurse keep o rontinual 
r h d  on b4 pli.nts ot w.; 


q u i p l m t  to d an eI&orardiograph by r d i o  or telephone 
from ih.mid.nt or illnns sit.; 


a mo(orh.d i*h..lhdr the4 is mntrolled by only the eye move 
~ n t r  of a pora1y.i. v i d m  


lunw emvity sinnulalm u s d  to train &llo crews. modified to 
k.(p r.hobililot. h o n d i q p d  or bedridden pmlientr; 


kon*IK.n u d  10 -sure -=dl splashdown i-c! iwor- 
p o d  in* o d w i ~  10, pr i s ion  fining of artifidal limbs; ond 


many ma podueb or. still bGng dwdopd.  


The v i m  of Earth from spo.. is not only e u l w ,  M .*a 
Photogrqhs swh os this on. from b l b 9  a n  hdp m.)r Nu ngkrd 
r-urc" of the world. Work b i n g  don* by MSC ad dh. N&U 
centers may help .~tmbliA mom N c i &  m m m p m d  ad uu 4 
Ewth's commodities. ProiMh invdvim u-nd ad lnand rr, - 
croft. as well 0s s p ~ i a l l y  quipped oirplmn. haw al* Nu 
value of remote sensing - ohmot ion  ad nmorur- k.n o & 
tanre. Cwpled with ground data. ,no(. -rim A h*p nrinlin 
an uptotheminute pidure of the world's h m l &  ad krh: ib, 
lily areas of avoilobility, pollution, or -1. d E&s d v i l d i  h.h 
wder rupplv: globally prorped f w  m w  daptdh of mi.rd. ad # 
troleurn, r-urcer which a. now ihr.d.ned rri(l, d.pl.li4 ad 
survey the aeons tho1 cover 70 percent of Nu &h lo d.knirw 
how bed to bendit from th is  -rc. of u u  W d k  Ohwr 
tion from rpo... being perf& and e d n d d  in NASA'. E d t  IC 
sources Survey Progrm, hos p-on most bendkid ro C in Nu 
.dance of weother lor=-tim. Mallit. t d m  of Hu 1Wblr 
h~..i..~. comili. pompted Aly worud(ion o~?aooo pqk k.n 
the ore. ol predicted import; meny of the 324 W w miuing h d  
rlmyed behind in spit. of the warnings. 


On the first floor of the windowless Mission 
Operations half of the building house the computers, 
processors, control panels, tape recorders, test boards, 
wiring, displays, controls. and distributioneaui~ment 
needed to-support the activity on the s&onh and 
third floors. The second half of the first floor, the 
more conventional-looking Operations Support wing, 
contains mostly office space. 


Through spaceage electronics, adoctorinHouston 
can monitor a heartbeat a quarter-million miles away. 
A systems engineer can tell whether lifesustaining 
oxygen is flowing at the right rate, or if a switch is 
in the proper position. And a man can sit in his 
own home and marvel at the communications sys- 
tems that bring mankind closer together. 


If Building 30 is the center of attraction during 
a space flight, its postmission counterpart is  Build- 
ing 37, the Lunar Receiving Laboratory (LRL). One 
original basic purpose of the LRL was to keep crew, 
spacecraft and samples in quarantine on their return 
from the moon, while doctors, technicians, and scien- 
tists looked for anything that could contaminate 







49 Vibrotion and Acoust'c Test Focilily 


37 Lunar Receiving Loboratory 


I 
32 Space Env:ronment Simblotion Loborotor; 1 


30 Mission Control Center 


14 Anechoic Chamber Test Focilily 


>-  I;: :.- 


1 Auditorium and Visitor Center 


2 P~oject Management Building 


3 central Cafeteria I 
I 5 Mission Simulation and Training Facility I 
I 7 Life Syzernr Laboratory 


29 Flight Acceleration Focilily 







Two manned space programs. one ative ond one in the rtvdy stage, 
represent some 01 the planning for l o g i d  steps beyond current capo 


bilily. Skylab is the d i v e  program. and Space Shuttle is the program 
under study. Skylob, prhops 0 forerunner of large permanent space 
rtdionr, i s  a workshop lmm which longterm sriedilic experiments 
con be .onducted. The lab and living quarters are in the empty third 
dog. of m Sturn V r~k.1,  which i s  quo1 in volume to o three. 
bedroom house. The lab will be bwsted into a 26@mile mrth orbit. 
Threeman crews will spend 28 to 56 days in the lab studying ways 
of &=king Enth'r resources, making astronmni~al observdions not 
possible from the grwnd, and seeing how the human body r-cts to 
th. increase in flight durdion. Spa. ShuHIe is the reusable launch 
rehirl. and ipaerrdt  needed to reap the benefits 01 pare  more 
commkally - both launcher and spac=rott would d e  airplan, 
like landings. Some anticipated Shuttle missions or.: inflight rev i r  
ad maintenance of orbiting sdellites; and the lwmhing 01 new d e l -  
l itn. The ShuHIe will be used to carry nonwtronwt .rientirtr up to 
Skyl& where they will rmry out experiments in space. With NASA 
and Russia studying ~ompdible daking facilities on Skylob, and several 
notions r d y  to put hhnical skills and money into Shuttle, inter. 
mtiond h~rmony in spa. is growing. 


Earth - lunar bacteria, for example, that might be 
immune to any known treatment. 


But careful analysis of man and materials from 
the first lunar landings turned up nothing alarming, 
and the other activities of the LRL are beginning 
to be more publicized. These further purposes of 
the LRL are to preserve and protect the lunar sam 
ples, to perform investigation that must be done 
while the samples are fresh, and to make a pre- 
liminary examination of the samples to help deter- 
mine how to distribute the moon rocks and dust 
to scientists around the world. 


The LRL's 83,000 square feet of space include 
a vacuum laboratory, physical and bio-science sam- 
ple laboratories, an underground radiation-counting 
facility, and medical, administrative, and lab-support 
areas. The building's air circulation and waste 
handling systems are designed to keep the laborato- 
ries clean and sterile to protect the lunar samples 
from contaminating or being contaminated. 


Many of the special facilities of MSC are designed 
to help determine that spacecraft systems andmaterials 


:an stand up against the rigors of space flight. One 
such is the Space Environment SimulationLaboratory, 
Building 32. It contains two vacuum chambers, one 
120 feet high by 65 feet in diameter and the other 
43 feet high by 35 feet in diameter. A complete 
spacecraft or individual components can be subjected 
not only to a space-like vacuum, but to temperature 
extremes from 280° F below to 260' F above zero. 
Near by, in the Building 49 Vibration and Acoustic 
Test Facility, space hardware is buffeted by equip 
ment which simulates the shakes and sounds the 
spacecraft will experience in flight. In contrast, 
complete silence is found in the Anechoic Chamber 
Test Facility, Building 14, where foam-covered walls, 
floor, and ceiling soak up stray signals during 
spacecraft communication system tests. 


Just as unique are some of the specialized faci- 
lities used to test and train the men who fly the 
spacecraft. 


The Flight Acceleration Facility, in Building 29, 
is another area open to the public as part of the 
MSC self-guided tour. A 50-foot centrifuge with 
a 12-foot-round gondola at the end spins up to 


The scene in Mission Control is a familiar one to TV oudiencer m n d  
the world. Whd is m t  s h a n  i s  the peparetion for a s p a u  flight - 
the months of planning and o~ly.is, p rqmminp .  and mi.. by 
flight 0p.rotions Diredorote pewnn.1 ond the thousands of other 
NASI. Department of D.1.n.e. and conhator p n o n n d  who suppat 
each flight. Wh.n Neil Armstrong reparted his " g i d  leap for man 
tins' to Mission Contrd, his words went around the world thmu& 
(ailities sd up by 2WO newmen g h n d  pt the h n n e d  Sporcrdt 
Center to follow the historic flight. The hhnoloay which Id Mission 
Control I.. Annrtmng'r imog. and hoar his d s ,  c h ~ k  his h ~ r t b . a t  
and rnpination rot.. keep t&s on fellow &on qlormr Edwin Akin, 
and monitor the status d the Ivnar d u l .  "Eagl." o -11. is proving 
bendidol on Ewth. Right now, the copobilily to monitor nmot. fume 
tion* and events is helping many horpitols run more effiriently. T o  
m o r d s  applimtions m y  m t  y.1 have b..n thought of. Nurl- 
Physicist Dr. E h d  Teller once m d e d  "Whmn Cdumbus t a d  OH, 
the purpose wm to impov. trade relations with Chi- lk4 pd.m 
h w  m t  been d v e d  to this very doy, but just Id d th. b y p d u d r "  
The byproduds of spa. flight iud beginning to -0. 







impose g-forces even greater than those experienced 
by the astronauts during launch or reentry. The 
facility also is used to help develop equipment that 
will survive the acceleration stresses of space flight. 


Most of the time spent in training an astronaut 
for a specific mission is logged in simulators - 
training devices that duplicate spacecraft equipment 
and control panels, or even the entire spacecraft 
cabin. The most sophisticated of these, called 
" mission simulators," include projectionsonto screens 
where the spacecraft windows would be. The scenes 
are those the crew will see during the real mission. 
These trainers in the Mission Simulation and Train- 
ing Facility can be tied in with the Mission 
Control communication system so that crews and 
flight controllers can practice the entire mission 
many times before the actual flight. 


Other specialized facilities at the Center include 
a photography processing laboratory, a technical 
services shop, printing plant, cafeterias, fire depart- 
ment, dispensary, and a Visitor Orientation Center 
that houses spacecraft which have flown in three 
American manned space programs - Mercury, Gem- 
ini, and Apollo. 


MSCs Aipht 4- Opordions Dirrtormh inrludes mme of the best 
k- popl. in the wdd, but the dronauts' jobs ore not neressorily 
IiIW vith danour and &dv.ntun Like the pnonnel ..ho work with - 
(hnrr the &-s put in a full %y workweek - and then some - 
to m n d  -. lli& dlbient, rd.. and produ.tive. A llight 
em* @s a y w  or mow in preprotion for o mission. Training 
d.4- m the mission r im ldor  or. m redirtir t h d  many ostrc- 
nuh say the 4LigMlrsnns d SF. is Ihe only differenre bdween 
Ilu pdu R i s  ad the one. Similar quipment is being 
u u d  to k d n  d r l i m  pilots and on automobile sirnulolotor gives driving 
hoi- a r- d -ranre m d  detv b&or they actually I&. to 
Ih. h i m .  Othn  it- d w d o p d  for c r m  hoining or for space 
R i d -  find d i d o n  to ncnspec. activily. Fireproof mderiol used 
is the -its is w n  by finfigMars. while full-potrtion garments. 
including m b d i n g  sphm, 1.I the fir-" wok right into the flomer 
Lilkt*.ip)lt, fl& i n u l k n  h o t  pro1.m s p ~ m u n  from .dm-. 
h a d  ad d d  is hotwd m mew outdoor w.ar and an emergency 
nru blank.(. Spc.  food n-h is being turned toword eory-tofmi 
ad mw. nutritious food lor the home. 


lho Lunor R-eiring L-ory, on .Inn& d the Sdwlue ad A& 
cotionr Dir.dorot., is NASA's <&loping and di&jhibutiipoiotfor Ih. 
m p l r  Apollo mtronwts bring h c k  lrom the Moon Om ol - 
lunar *-I. ln ts  rondurhd to dale i n d i d n  thot -ndust may C. 
a s o d  of supor l.rtilizn, ronhidng elnnmts thd hdp E d h  plah 
wow bigs" lastar. T h n i q u r  u s d  within Ih.dirrhrd. to i- 
the detail and dority d Lvnor Orbihr photos-hs d ih. Moon ha. 
proven uuful in .nhanring %ray pirtura d h-ns. Th. pLtur.'. 
mmporition is brokm down .I.rhonidly, then put th.oupk o - 
puler to dean up and sharpen th. i-. lhir hrhniqw r ip i f imdly  
i n m m n  lh* capability of &ray mxanino(ion el d m  imr.uibl. 
am. d the body. The ximtil ic d i v i t y  within NASA -in an 
inlo the -unity. B.tw..n 1965 and 1971. NASA ao.dd 
ad rueor& rontrds for 1.640 prwrmnl to 223 univn*.s ad rd- 
1.p.s in dl 50 s t d a  and the Dislrid d b(umbia Of Hu - 
r p n t  on the spot. program in the 1959-1969. n d y  $3 bWUn 
want to whmlr  A NASA grant to ih. Noliond A d m y  d Si- 
h d p d  u( up the Lunar Sien.. Institut. n a t  door to th. *md 
+rr& Centr. MX wrb dorely with the Inslitut. end its an". 
Ere University. 


The MSC also maintains airplanes for astronaut 
training, research programs, and administrative tra- 
vel at nearby Ellington Air Force Base, and i t  
operates the White Sands Test Facility in New 
Mexico. 


MSC PROGRAM MANAGEMENT 
One important function of the ~ a t i o n a l  Aero- 


nautics and Space Administration is management. 
By the time NASA began the second 10 years of 
its existence, it had conducted manned and un- 
manned space programs involving some 20,000 con- 
tractors from American industry, and - at the peak 
period of the mid-1960's - 420,000 employees, 35,700 
of them working for NASA, and federal funds of 
about $40 billion. 


Hundreds of contractor companies helped build 
the space program. These companies are located 
throughout the United States and range in size 
from small several-man shops to corporations e m  
ploying tens of thousands of people. The task of 







managing these efforts - bringing everything to- 
gether in the proper place at the right time with 
confidence it will work as planned - is monumental. 


The MSC's largest contribution to program man- 
agement is in the design and construction of manned 
spacecraft. Apollo is an example of the job's scope: 
the command module, which carries the astronauts 
to the Moon and then back to Earth, is manu- 
factured in California; the lunar module, which 
makes the actual Moon landing, is built on Long 
Island, New York; the guidance and navigation hard- 
ware contractor for both spacecraft is located in the 
Midwest. Several hundred additional subcontractors 
and suppliers have important inputs to the program. 


MSC overcomes the distance problem by assign- 
ing resident managers to the spacecraft contractors' 
plants where they work closely with the develop- 
ment, manufacturing, and testing activities. Regular 
reviews and progress reports go into status charts 
which show whether all phases of the program are 
moving smoothly ahead. Program management de- 
fines and controls the many interfaces between sys- 
tems to assure compatibility of crew, spacecraft, 
and launch vehicle; and it establishes quality cou- 
trol and reliability standards, along with the appro- 
priate checkout and test procedures. 


Similar management functions are performed by 
NASA centers responsible for other aspects of the 
program - the launch vehicle at Marshall in Hunts- 
ville, Alabama; tracking and communication systems 
at  Goddard in Greenbelt, Maryland; and launch 
facilities at Kennedy in Florida. The total effort 
is coordinated by NASA Headquarters to a precise 
schedule with rigid standards. Yet, it is flexible 
enough to take advantage of new technology or to 
bounce back from failures. 


The success of NASA's management techniques 
was confirmed July 20, 1969, when Apollo 11 Cqm 
mander Neil Armstrong announced "The Eagle has 
landed!" 


Eight years earlier, when President Kennedy 
was preparing to declare the lunar landing as a 
national goal to be accomplished within the decade, 
NASA management estimated that i t  could be done, 
and done at a cost of "$20 to $40 billion." Aftu 
Apollo 11 and follow-on Moon landings with in- 
creasingly extensive exploration, the final cost of 
the Apollo Program is pegged at about $25 billion, 


The management techniques which enabled the 
National Aeronautics and Space Administratton to 
fulfill such an ambitious commitment - plans for 
the lunar landing were presented publicly before 
any human had flown in space - are being applied 
to help solve some of the growing problems of 
America's large cities. The City of Los Angeles 
was among the first, using NASA-perfected procure 
ment and source-evaluation procedures to staxt u p  
dating the city's overworked police, fire, and am- 
bulance services. 


An increasing number of businesses, big and 
small, are taking advantage of NASA-sponsored data 
banks, which are another spinoff benefit frommanage 
ment's indepth documentation of the space program. 
The data centers are located at several universittes 
around the country. They stock nearly a milIi&n 
documents on technical research and development. 
A subscribing business can get a computer search 
that will turn out condensations of every technical 
report ever recorded on the subject in question. 


Meanwhile, other beneficial uses of these man-- 
agement techniques and tools are being proposed, 
studied, or experimented with. 







We're Scared. 
Scared of a man running for President who wants us wiped out. He 
voted against the SST, the Lockheed Assistance Loan, The ABM Mis- 
sile Protection System, and vows to wipe out our B-1 Defense Bom- 
ber and the 50,000 jobs from our Space Shuttle Program.. . and God 
knows what else. 


Many of us are Democrats-but we now support President Nixon. 
Please join us. VOTE for President Nixon and Help Us Save Our Jobs 
(and the Economy of California). 


Thank You. 


Aerospace Workers for President Nixon. 
1670 Wilshire Boulevard Los Angeles 90067 Phone 484-1330 







Gemlnl I ', -: 


G e i i n i  II 


Gemini Ill 


Semini IV McDiritt-White Jun. 3-7, 1965 


Gemini Demonstrote long-durolion flight, rendtzvous radar and rend, 
YOUS moneuverr. 


Gemini VII 
lor Gemini Vl, controlled reentry. 


;emmi VI Sch~rro-Shflord 5.c I-5-14 1965' 25:51.24 16 On-Inme lounch procedures, closed-loop rendezvous, rlataon keep 
xtth SC VII 


. , , . 
mini Vlll Armslrongkotf Mgr. 16, I 9 6 6  10:41:26 7 Demonreoted rendezvous and docking with Ageno, multiple 


Ageno rertort in orbit. controlled landing, emergency recovery 
[mission terminated early because of control system eledri- 
cat short 1. 
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