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A camera-carrying Lunar Orbite r spacecraft is 
shown being lowered into the black maw of a 
50-foot-high space environment chamber fo r a 
three-week flight acceptance test al the Boeing 
Space Center near Sea tt le, Wash ington . 
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man's unmanned exploration of the moon 

Where on the surface of the Moon can our Astronauts find a landing site 
not laced with deep crevices or jagged rocks? 

How long can they survive when exposed to the Moon's radiation 
and micrometeoroid bombardment? 

How accurate are our present calcu lations of size, shape and 
gravitational field of the Moon? 

These questions and many others must be answered before man can safely 
land and move about on the surface of the Moon. The Lunar Orbiter 
project of the National Aeronautics and Space Administration is one of 
three unmanned programs set up to provide this vital information. 





PORTRAIT OF TYPICAL LUNAR ORBITER MISSION 
WAIT IN INITIAL \ 
ORBIT BEFORE 

AGENA 
ESTABLISHES 

LUNAR 
TRAJECTORY 

ESTABLI SH ING \ 
ELLIPTI CAL ORBIT MIDCOURSE 

CORRECTION 

~ ~. -----..;.-----
.... -- ._ MIDCOURSE ------

SEPARATION INITIAL 

/ 

AGENA CORRECTION ESTABLISH i;.,.. 
AGENA 

ESTABLISHES ~ ORBIT PHOTOGRAPH 
EARTH ORBIT ~ LUNAR SURFACE. 

NOSE-SHROUD 
SEPARATION 

ATLAS 
BOOSTER 
SEPARATION 

LAUNCH 
VEHICLE 
ASSEMBLY 

ATLAS 
SEPARATION 

TRANSMIT 
DATA TO DSIF 

SPACECRAFT CONTROL 
TRACKING 
COMMAND TRANSMISSION 
DATA RECORDING 
PHOTO RECONSTRUCTION 

GOLDSTONE 
WOOMERA 
MADRID 

PHOTO 
REASSEMBLY, 
DATA ANALYSIS 

REASSEMBLED 
PHOTOS, 
SUPPORTING 

LUNAR DATA MISSION DATA 
PROCESSING LAB / 

[) 

Lunar orbit is achieved about 90 hours after liftoff. The final photographic orbit places the spacecraft 
28 miles from the Moon at the closest point, 1150 miles at the farthest point. 

LUNAR ORBITER: A Flying Photographi c Lab 
Scouts the Surface. Following the success of 
Ranger and Surveyor, the Lunar Orbiter is 
providing extensive photographic coverage 
of large specific areas of the lunar surface. 
As evidenced by its initial photographs, many 
large areas of the Moon may be too rough to 
accommodate a manned landing. The Apollo 
Lunar Module has a limited landing and man­
euvering capability so that the final site (and 
nearby alternates) must be se lected before 
launch. Lunar Orbiter assignments have been 
to seek areas large enough, flat enough, and 
smooth enough for a manned landing. 

Lunar Orbiter I was launched in August, 
1966. In the following 77 days it made 327 
orbits and exposed 215 feet of film during 12 
days of photography giving us our first de­
tai led knowledge of large areas of the Moon, 
including our first pictures of the back side. 
To eliminate any possible radio interference 
between it and the follow-on missions, the 
Orbiter I was commanded to crash land on 
the back side of the Moon in October 1966. 
Then , in November of 1966, Lunar Orbiter II 
further delimited the possibl e landing areas. 
It covered more than 1.5 million square miles 
not covered by Orbiter I, including 15,000 

miles in the Apollo landing zone. By mid­
March 1967, it had made 650 orbits and by 
carefu l tracking from the earth , continues to 
aid scientific understanding of the lunar gravi­
tational field. On the basis of the first two 
missions, Orbiter Ill photographed 12 specific 
areas to make a final se lection of where the 
astronauts will land. 

Surface detai I of the Moon from the Orbiter 
program is comparab le to the very limited 
samp ling area taken by the Surveyor after 
landing. Both are far better than we can ob­
tain from the earth. Maximum photographic 
resolution with earth based telescopes is on 
the order of 2500 feet, which means that we 
cannot recognize an object less than one-half 
mile in diameter. Even en larg ing these tele­
scopic photographs wou ld not improve reso­
lution . It would on ly result in an unrecogniz­
ab le b lur. 

In contrast, each Lunar Orbiter provides 
more than 200 high resolution photographs 
with a resolution down to 3 feet. This means 
we can pick out details as sma ll as a card 
table. Besides the high resolution pictures, 
wide angle or medium reso lution pictures 
(about 25 feet) of the surrounding area are 
taken simultaneous ly (see diagram). 

Gerald C. Leeson prepares to reproduce a tape 
on an Ampex FR-900 at NASA Ho uston 
containing pictures from th e Lunar Orbiter 
Moon shot . Leeson . Acting Superv i.wr. 
Lunar Orbiter Data Conversio n Sys tem, is with 
Lockheed, a support contracto r fo r NASA. 



Two Ampex FR-900 predetection recorders at NASA's Lang­
ley Research Cen ter. These recorders make cop ies of mas­
ter tapes containing Lunar Orbiter pictures received from 
tracking stations. /.George Recant, Data Analysis M anage r, 
Lunar Orbi ter Project, is shown with th e recorders and re­
lated Boeing Company equipment. 

Eighty-live loot antenna al Goldstone Deep Space 
Network Station , Ca lifornia , which received Lunar 

O rbit er pictures and instrumentation data . 
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The Orbiter's camera can be ordered to take o ne 
picture at a time or lo take various sequences: 
4, 14, o r 20 pictures in a row. And the tim e inter­
val between exposures can be relative ly long, to 
provide a 50.1% overlap of the moderate-reso­
lution frames (fo r ste reo), o r sho rt er for a 5% 
overlap of the high-resolution frames . The dia­
grams indicate fou r possible mapping schemes. 
Along one edge of the film, pre-exposed data 
consis tin g of resolving power charts and sca les 
are used to interpret the final photographs. 

LUNAR ORBITER Ill ASSIGNMENTS : 
Affirming Apollo Landing Sites 

Th e first ass ignment of Lunar Orbiter 111 was to 
conf irm the suitabi lity of a series of manned 
landing sites. From data co llected by Lunar 
Orbiter I and 11 , scientists of NASA and the 
U.S. Geological Survey have concluded that 
five areas are considered to be the best can­
didates for a manned landing, pending addi­
tional confi rmation from Orbiter Ill. Along 
with the five primary target areas, additional 
alternate sites were photographed. idea ll y, 
NASA would like a st rin g of potential landing 
sites about 26° apart on the lunar surface, 
starting from th e most eastern landing zone 
and proceeding to th e west. Thi s is because 
optimum lighting on the lunar surface changes 
13° a day and the requi rement is for slant 
illumination of 7 to 20°. 

ON BOARD CAMERA : Developing, Scanning 
and Transmission System. Th e Lunar Orbiter 
photography is done by a film camera system 
designed and built by Eastman Kodak Com­
pany. An initial decision was made by NASA 
and Boeing to use film rather than television 
as Ranger and Surveyor did. To achieve th e 
same three-foot resolution wi th television, 
pictures would have to be made at a lower al­
titud e, wh ich would reduce th e area covered, 
and the overall camera system wou ld be much 
heavier. The Lunar Orbiter photographic sub­
system conta ins two lenses (a telephoto and 
a w ide angle), a Bimat (d ry) developing sys­
tem, and a scanner to convert pictures to 
electri ca l signals for transmiss ion to the earth. 
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Beca use of th e high speed of thi s sa tellite 
when pictures are being taken (4000 mph), the 
ca mera subsys tem has a motion synchroniz­
ing device to eliminate blurring o f th e image. 

The flight pattern of Orbiter Ill permitted 
it to photograph the location of Surveyor I 
w hi ch soft- landed success full y in June 1966. 
A ltogeth er, Orbiter Ill took 212 dual exposure 
frames. Some pictures were overlapped at 
least 50% to permit stereo optical analysis. 

In addition to its photographic mi ss ion , 
Lunar Orhitf'r Ill , like its predecesso rs, is 
monitoring meteo roid s and radiation inten­
si ty in the v icinity of th e Moon. Information 
on th e Moon's gravi tati onal fi eld is derived 
from a detail ed analysis of th e track ing data. 
Gravitational data is impor tant in set ting up 
a predictable orbit, both for future orbiter 
missions and the Apollo landings. 

The actua l picture tak ing mi ss ion lasted 
for eight clays. Po rtion s of photographs were 
transmi tted to th e ea rth in a priority photo­
graphi c readout seq uence during each orbit 
between periods of photography, to check 
picture quality and make preliminary analy­
sis. However, th e primary picture tran sm iss ion 
is clone after th e photography is completed 
in reverse orde r from w hich th ey we re taken. 
Picture tran sm ission was completed by March 
1967. Some data was not recovered due to a 
problem inside th e photographic subsys tem 
th at developed in final phase of film readout. 

In addition to the pict ures, lunar environ­
mental-and spacecraft performance measure­
ments are being taken at th e sa me time by an 
instrumentation subsys tem. When pictures are 
not being taken , this data is being transmit ted 

Goldstone Tracking Station, California. 
Ampex rR-900 at left records picture da ta. rR -1400 's 

at right record tracking and environ mental data. 

on a 30-kHz carrier. But, during the 30-clay 
photographic mi ssion, it is added to th e 10-
MHz pi cture data ca rri er. Tran smission of en­
v ironmen t, performance, and >Cientifi c data is 
expected to continue for 11 month s. 

GROUND DATA ACQUISITION: 

Parallel Recording on Magnetic Tape 
and 35mm Film 

Tra ck ing and data ;irriuisition is the responsi­
bility of th e D eep Space Instrum entati on Sta­
tion s of NASA's Jet Propul sion Laboratory. 
These station s are located in Go ldstone, Ca li­
forni a, W oomera, Australia, and Madrid, Spa in . 
Th ey are located about 120 degrees apart 
around th e world so that at leas t one station 
w ill always be able to communicate with th e 
spacecraft and rece ive data . Each st;ition is 
equipped w ith an 85-foot di sh antenna, signal 
receiving and signal processi ng equipment, 
two ground reconstru ction equipment de­
vices, o ne Ampex FR-900 precletection instru ­
mentation recorder, and two or more FR-1400 
instrumentation recorders. Readout of o ne 
complete picture fram e from th e sa tellite 
takes about 43 minutes. Under th e best co n­
di ti ons, Lunar Orbiter Ill reads and transm its 
to th e earth between two and three frames 
per orbit. Thi s mea ns that tran sm itting all 212 
frames wi ll take approx imately 12 days. 

At each stati o n, the radio signal s are re­
ceived by the 85-foot antenna, amplifi ed and 
processed to separa te data from th e ca rri er. 

Within thP <; t;iti o n, th e 10-MHz carr ier from 
the receiver is routed simultaneously to an 

Ampex FR-900 predetection recorder and to 
photographic ground reconstruction equip­
ment. The ground reconstruction eq uipm 
displays th e piLlures line by line o n a k 
scope, th en photograph s them with a spec1a 
35mm camera. Thi s co nverts the raw video 
information into a photographic image. Wh en 
tran smi ss ion from each orbit is complete, th e 
original, unprocessed data reco rd ed on th e 
FR-900 at Goldstone is replayed for tran smi s­
sion by mi crowave link to th e space flight 
opera tions facility in Pasadena. Here, il i> 
processed by si milar ground reconstruction 
eq uipment. From th ese tape-to-film copies, 
th e initial photographs are made for Mission 
Control use, and release to news med ia. After 
initial qui ck- look at th e sta tion s and Mission 
Control, prime mission tapes and film are 
flown to NASA's Langl ey Resea rch Center for 
detailed analysis. 

Th e FR -900 is a rotary head reco rd er like 
th e Ampex v ideo tape television recorders. By 
mea ns of a rotating head, it records trans­
ve rse ly across the width of 2-i nch wide tape. 
Effective head-to-tape speed is 1500 in ches per 
second, even thou gh the actual longi tudinal 
tape speed is only 12.5 ips. Wh en recording 
Lunar Orbiter data, the 10 M Hz carrier from 
the spacecraft is recorded direc tl y on the tape, 
subst ituting for th e interna ll y genera ted 8.5-
MHz ca rri er used in the other non-predetec­
tion reco rd er modes. (In th e other recorder 
modes, thi s 8.5-MHz carrier is frequency mod­
ulated to provide an overa ll data bandw· 
extending fro m nea rl y DC (10 Hz) to 5.5 
Overall bandwidth of the O rbiter picture data 
is 310kHz modulated o nto the10-MHz carri er. 



BEFORE ENHANCEMENT AFTER ENH ANCEMENT 

SURV EYOR MISSION A 

LU NAR TERRAIN 

By a novel co mputer process, Cal tech 's Jet Propulsion Labora tory 
clar i liecl the i nclislinct Moon photograph sen t by Surveyor 
at fell into th e sharp , boulcler-stuclclecl picture at the righ t. 

DATA EVALUATION : 
A Vari ety of Analyses 

A t Langley, ta pe co pi es are immedi ately made 
o f th e unprocessed v ideo da ta using two 
FR-900's. Th ese tape copi es are th en replayed 
into th e gro und reconstru cti o n equipment to 
p repare dup li ca te ph o tog raph s fo r study by 
NASA and o th er sc ienti sts. Since th e unp ro­
cessed video da ta o n magneti c tape is in an 
eas il y reprodu cible form , man y multipl e pho­
tog raphi c co pi es ca n be made. Primary data 
is still contain ed in th e o ri ginal film s reco rded 
at th e stati ons, but in genera l, success ive 
copi es made by film techniques tend to show 
more deg radati on th an th e copi es made from 
data in unprocessed (predetecti o n) form on 
magneti c tape. 

Instrum entati o n data o n spa cecraft tracking 
and ranging as we l l as ho use keeping info r­
mati o n and data ga th ered by meteo roid and 

iati o n se nso rs, is also recorded in each sta ­
n on two Ampex FR -1400 reco rders. Th ese 

data tapes are ed ited and a master mi ss io n 
tape is prepared for Langley, and o th er data 
redu cti on faciliti es interes ted in th e sci entifi c 
experim ents. 

Data analys is at Lan gley Research Center 
is done by a gro up of experts in various areas 
o f lunar science and space techno logy. For 
initial sc reening and eva luation of the ph o to ­
graph s, th e eva luation gro up w ill in clude 
representati ves o f th e NASA Lunar Orbiter 
Projec t, th e Manned Spacec raft Center in 
Ho uston, Bel lcomm, th e Surveyo r Pro jec t, th e 
U.S. Geo log ica l Survey, the U. S. A ir Fo rce 
Ae ronauti ca l Chart and Info rm ati on Se rvice, 
and th e U .S. A rmy Map Se rv ice. A primary 
tas k o f thi s eva luati on gro up w il l be to p lan 
future O rbite r mi ss io ns and Surveyo r fli ghts. 
Prelim inary mapp ing w ill beg in after slope 
.1nd prof il e in formati o n is ex tracted. 

To aid in se lec t ing the Apo ll o land ing site, 
stati sti ca l analys is o f po rti o ns o f th e data w i l l 
be made as rap id ly as poss ib le by th e Manned 
Spacecraft Center in Ho uston by pl ay ing th e 
FR-900 tapes into a digital computer. Sin ce 
th e da ta is in elec tro ni c fo rm on magneti c 
tape, onl y a si mp le co nve rsion into a d igital 
fo rm at is required be fo re de tail ed com pu te r 
p rog rams ca n be run . With th is terrain in for-

;i ti on , the Manned Spacecraft Center in 
1ston w ill be ab le to make its f inal de-

10 11 on th e primary landing site and al te r­
nate si tes fo r the Apo ll o p roject. 

ADVANCING THE FOREFRONT 
OF KNOWLEDGE 
Bes ides th e primary use in th e Apo l lo pro jec t, 
Lun ar O rb iter ph o tog raphs and tapes w ill be 
stud ied ove r a long peri od of t ime fo r to po­
graphi c, terrain studi es, and sys temati c geo ­
log ic in ves ti ga t io n to obtain a mo re compre­
hensive understanding o f th e Moon itse lf. 

Th e mo untains of data co l lec ted by present 
and future O rb iter and Surveyo r spacec raft 
wi ll pu sh forwa rd the knowledge of man 
about hi s ow n earth and its only natural satel­
lite. Lo rd Kelv in 's wo rds o f nea rly 100 yea rs 
ago have direc t app l ica ti on here: " I o ften 
say th at w hen you can measure w hat you ' re 
speakin g about and express it in numbers, yo u 
ca n kn ow somethin g about it. But w hen you 
cannot measure it and you cannot express it 
in numbers, your know ledge is of a meagre 
and unsat isfactory kind . It may be th e beg in ­
ning o f kn owledge, but you have scarce ly, in 
your th o ughts, advan ced to the sta ge o f sci­
ence, w hateve r th e matter may be." 

Data, both p icture and environmental, re­
ce ived from these unmanned spacec raft c lear­
ly provid es a degree of measured and num­
bered informat ion in a quantity far beyo nd 
even th e far reach ing imagi nat ion of Kelv in 
and other 19th century in ves ti ga to rs. 

INDUSTRIAL TEAM LED BY 
THE BOEING COMPANY 

The Lun ar O rbiter prim e co ntrac to r is 
The Boe in g Co., Seattl e, Was hin gton, 
which des igned, bui l t and tes ted th e 
spacecraft. Ma jo r subco ntracto rs fo r 
the project are th e Eas tman Kodak Co., 
Roches ter, New Yo rk, for the ca mera 
sys tem and the Radio Co rpo rati on of 
America, Ca mden, New Jersey, fo r th e 
power and co mm uni ca ti ons sys tems. 
Prime co ntrac to r fo r th e Atlas booster 
stage is General Dynami cs/Conva ir, Sa n 
Diego, Ca li fo rni a. Prim e co ntracto r fo r 
th e Age na Second Stage is Lockheed 
M iss il es & Space Compa ny, Sunn yva le, 
Ca li fornia. Amo ng the seve ral dozens 
of supporti ng subco ntracto rs is Ampex 
Co rpo ration which supp li ed the FR-900 
10-MHz predetection reco rders and 
the FR-1400 1.5-M Hz instrumen tat ion 
reco rde rs fo r lunar p ictu re and data 
reco rdi ng. 

Lunar O rbiter pictu re made with its wide ang le 
fens. The prim ine nt cra ter nea r th e center is 
Keple r, w h ich ex tends abo ut twent y miles across 
and is more th an one mile deep . 

South ern hall of th e M oon's hidden side 
taken b y Lunar Orbiter II wi th its w ide angle 
lens fro m a dis tance o f 900 miles on 
Nove mber 20, 1966 . Th e area shown cove rs 
about 580,000 I square miles. 

An enlargem en t of a po rtion o f th e twe l fth 
telephoto Jens photograph ta ken of Si te JP-1 by 
Lunar Orbiter I ll . I t cove rs a portion of the 
Lunar surface approxima tely th ree- quart ers of 
a mile on a side. It was taken on Feb ru ary 15, 
1967 and radioed to the Golds tone Deep Space 
Ne twork Station . 
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NeDraska ETV a statewide approach 
to educational television 

.... for all citizens 

• In Alliance, Nebraska, Fifth Graders study the mysteries of space. 

• A tax proposal is presented in an "open end" discussion between state legislators. 

• Student nurses in Omaha and Lincoln receive televised physiology and anatomy courses. 

• Teachers watch an in-service telecast in Grand Island describing new methods for teaching English. 

• Agriculture extension experts answer questions from viewers on garden and lawn care. 

• Home viewers watch an uninterrupted performance of a Beethoven symphony. 

A Many Faceted Operation 
Serves Statewide Needs 
In ebraska, one of the most ambitious and 
far reaching educat ional television systems 
has been set up. It extends to al l leve ls of 
grade and high schools, colleges and univer­
sities, adult education and in-service training. 
With statewide organization, Nebraska is de­
monstrating w hat can be done to keep its 
citizens informed and prepared for the cha l­
lenges of a changi ng world . 

Successful educational tel evision requires 
two basic things : good teaching materials pre­
pared by experienced instructors, and a means 
to distribute these materials to as many peo­
ple as possible. Nebraska has estab li shed sep­
arate agencies to help prepare the materials: 
one for elementary and high schools, one for 
universities, and one for nurses training. Two 
methods are used to distribute the materials: 
broadcasting via a seven-stat ion statewide 
network, and local closed circu it distribution 
with portable videotape recorders. Both draw 
tapes from the comprehensive Great Plains 
Library and severa l out-of-state sources . 

Since in general, the use of television rep­
resents a degree of change in existing educa­
tional techniques, it is we ll to understand 
that it functions simply as a tool to help peo­
ple learn things faster and better. Rather than 
replacing teachers, it extends their time and 
talents to reach many more students. 

In Nebraska, the realization of television's 
role as an efficient teaching tool resulted 
from a study and experimental broadcasts 
made from 1955 through 1960 by the State 
Department of Education, the University of 
Nebraska and schoo ls in the Lincoln area. It 
established that television can help teachers 
teach better and suggested severa l means by 
which televised teaching materials could be 
produced and distributed. During the same 

Con trol board during te/eproduction at KUON, 
University of Nebraska, Lincoln. 

formative period, an educational television 
station at the University of Nebraska in Lin­
coln had been founded and became affiliated 
with the ational Educational Television Net­
work. KUON-TV was the eighth non-com­
mercial television station in the United Sta t 
It has grown w ith Nebraska television 
now serves as the hub and primary produc­
tion center for the entire system. 



' 

hraska Educational Television Commission 
, ne Nebraska Educational Televisio n Com­
mi ss ion is a thirteen-member state agency 
created in 1963 to se t up and admini ster six 
station s. Th ese stati ons, w ith the ex istin g Uni ­
ve rsity o f Nebraska station , KUON, make up 
a seven-station statewide netwo rk . Wh en th e 
1967/68 schoo l year begins, th e network wi ll 
include operatin g stations in : 

Lin co ln, KUON -TV, Channel 12 
Lex ingto n, KLNE-TV, Ch annel 13 
Omaha, KYNE-TV, Chann el 26 
North Pl atte, KPNE-TV, Channel 9 
A lli ance, KTNE-TV, Channel 13 
Norfo lk, Channel 19 
Basse tt, Channel 7 

To com p lete statewide cove rage, th e Nebras­
ka leg islature is being as ked to approve two 
additi o nal low power channels at M erriman 
(in th e no rthwest pa rt o f the state) and at 
Hastin gs, to p rov ide a signal in areas w hi ch 
ca nno t be reached by th e seven-s tati o n net­
work . A lso, future interco nnection w ith edu ­
ca ti onal television sys tems in neighbo ring 
states is co nsidered an integ ral part o f the 
ove rall p lan. Channel 9, North Pl atte, is in 
ano ther time zone. In thi s stati on, to help 
sol ve scheduling probl ems, three VR-1200 v i­
deotape reco rders are used to de lay all p ro­
gramming o ne ho ur during th e entire 12-hour 

·oad cas tin g day. 

Nebraska Council for Educational Tel evision, 
Inc. Thi s co unci l se rves as th e bas ic elementary 
and secon da ry in -schoo l p rog ramming agency 
fo r th e entire Nebras ka television network . It 
includes 210 publi c and p ri va te schoo l mem­
bers w ith enro llments over 106,000 stu dents. 
To date, i t has deve loped 34 telecourses fo r 
k inderga rten through twelfth grad e whi ch 
provide improved instru cti on and enri chment 
to augment ex isting teaching prog rams. Fo r 
each te lecourse, the co uncil p rov ides pro­
gram and course guides deve loped by th e 
pa rti cipating schoo ls w ith th e support o f th e 
Unive rsity of Nebras ka's Teachers Co ll ege and 
the State Depa rtm ent of Ed uca ti on. Supple­
menting th e televised co urse materi als are a 
va ri ety of in -se rv ice prog rams to keep th e 
teachers abreast o f th e lates t curri culum de­
velopments and methods. 

A counterpart to th e Nebraska Council fo r 
Educa tional Television in th e Omaha area is 
th e M etropo litan Omaha Edu ca ti o nal Broad­
casti ng Assoc iati o n. Establi shed in 1964, it in­
cludes all academic insti tuti o ns (k indergarten 
throu gh co l lege) and seve ral cultural agencies 
in metropo litan Omaha. Some 180 schoo ls re­
ceive prog ramming vi a KYNE-TV, Channel 26, 
p roduced thro ugh agreements w ith th e M uni­
cipa l Uni ve rsity o f Omaha and th e Nebras ka 
Council fo r Ed uca tion al Televis io n. 

Fu lly eq u ipped mobile van built and equipped by Ampex 
' the Unive rsity o f Nebraska. Since m id- 1966, this 

'Jile prod uction fa cility has made 105 tapes in its 4000 
Jes o f travel in and aro und Nebraska. Equipm ent 

includes three M arconi M ark V ca me ra chains and an 
Ampex VR -1100 Videotap e recorder. 

Nebraska Educational Television Council for 
Higher Education, Inc. In th e area o f hi gher 
edu ca ti on, a recently es tabli shed program­
ming agency brings togeth er th e pres idents 
o f all 26 higher education institution s in Ne­
b ras ka. Thi s is th e nati on's first statew ide all ­
inclusive coll eg iate edu ca ti onal televisio n or­
gani za ti o n. Its bas ic function is to improve 
hi gher educati on by p rov id ing a means for 
o uts tand ing facul ty members, speciali zed lab­
o ratory equipment, o r unique fac iliti es at any 
Nebraska j unio r co ll ege o r uni ve rsity to be 
shared by any o th er instituti on. Thi s mean s 
that expe rt instru cto rs in fi elds such as lang­
uage, science, o r th e new ma th ematics, in 
effect become a part o f th e faculty o f each 
schoo l. Resources and v isual aids unava il abl e 
in the class roo m are as close as the television 
recei ver. 

Producin g a tape with a simple cam era / recorde r 
set up at a schoo l in Nebraska . Equ ipment is 

Ampex 322 camera and VR -7000 recorder . 

Students at Millard Lefler Junio r High 
School , Linco ln , Nebraska, view a social studies 

lesson on KUON-TV, Channel 12. 
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Miss [sther Montgomery tapes a lesson 
in [nglish literature in KUON-TV studios. 

Universil)' of Nebraska coaches study "instant replay" 
tapC's of their athletes during practice sessions. 

Nebraska Video Nursing Council This ager 
was organized in 1965 to provide program­
ming for the seven nursing schools of Ne­
braska and Western Iowa. It provides courses 
for 450 nursing students and is being con­
stant ly expanded. Televised courses include 
anatomy, physiology, microbiology, history of 
nursing, and chemistry. The counc il works in 
cooperation wilh the Nebraska State Board 
of Nursing and various teaching hospitals 
throughout the state, to pool resources via 
television and provide courses specifica lly 
designed for stud ent nurses. 

Great Plains Instructional Tel evision Library 
This was a pioneer facility in rirovirling tele­
vised lessons on videotape to schoo ls through­
out the nation. It is the largest instructional 
te levision distribution and exchange center in 
the world. Each year its services have doubled. 
This school year it is providing more than 
7500 lesson units to schools, colleges, CCTV 
sys tems, and educa tional television stations in 
the entire United States, including Alaska. 

The library now has 77 complete courses 
with accompanying teacher guides and ma­
terials. Recently, it acquired 23 complete 
junior college courses. It has a continuous 
program of course evaluation and acquisition, 
and can duplicate tapes for all major vie/ ,..._ 
tape recorder models and srieecls. Great Pl 
uses KUON-TV for most of its production an 
duplication of tapes. 



In North Platte, Nebraska, 
Channel 9 uses three Ampex 

VR-7200 recorders lo delay all 
prog1am ming for one hour to solve 

scheduling problems causecl 
by being in ano ther l ime zone. 

A Lincoln business executive presented a series 
of programs for )' Oung businessmen f ram network 
studios cnlitlccl " Preparing for Your Promotion." 

iduction Centers at KUON -TV & KYNE-TV 
he pioneer ed ucat io nal televis ion station 

KUON-TV at th e University of Nebraska, now 
se rves as the hub and primary production 
center for th e entire Nebraska educa tional 
television network. KUON offers a complete 
teleproduction facility including two studios, 
ten video tape recorders, eight cameras, and 
all other equipmen t necessary to produce 
professional educat iona l prog rammin g. In an 
ave rage yea r, KUON produces more th an 400 
taped program s fo r both instructional and 
non-instructional broadcasting. 

Recognizing th at materi als on video tape 
may go through seve ral copying steps before 
being shown in the cla ss room, KUON has 
elec ted to prod uce th e majority of its present 
productions on high band recorders. Station 
eq uipment includes two hi gh band VR-2000's, 
w ith severa l accessories including Electronic 
Editor to speed teleproducti on. In addition 
to th e hi gh band recorders, the University has 
a VR-1100, a VR-10008, two VR-1000C's and 
three VR-660's. The broadcast compa tibl e VR-
660 portable recorders arc used by schools 
and universities throughout the state. To dis­
tr ibute taped mate ri als in loca l closed ci rcuit 
sys tems, th e state has ten Ampex VR-7000 
portable reco rd ers. 

For mobile prod uction, KUON emp loys a 
~mpletely se lf-contained telcproduction van 

.1 a VR-1100 video tape recorder, three Mar­
coni Ma rk V cameras, plus comp lete switch­
ing, monitoring, and accessory equipment to 

perm it recording a full production at any lo­
cation. KUON has produced more than 105 
tapes w ith th e mob il e unit since its acquisi­
tion in mid-1966. 

Besides its function as a production cen ter 
for th e ebraska network and a duplication 
facility for Grea t Plains Library, KUO also 
broadcasts adu lt programming to th e lo ca l 
comm unity and provides cl osed circuit pro­
gramming fo r th e many co ll eges and divisions 
of th e University. A three-channel distribution 
sys tem connects class rooms and labo ratori es 
in twe lve campus buildings. Over 3000 stu­
dent hours are transmitted weekly to multiple 
class sections. Program ming ex tends through 
al l academi c di sc iplines including denta l in ­
stru cti on and teacher training. For teacher 
training, th e portable VR-660 and VR-7000 
units are used to record teacher trainees in 
practice training sessions. Th en th e tapes are 
immediately rep layed for eva luation by th e 
instructor and cri tiqu e by th e class. In th e 
evening, KUON broadcasts a ful l schedu le of 
ad ult programming, including tapes received 
from its affiliation wi th the Nationa l Educa­
tional Television Network . 

In the Omaha area, KYNE-TV provides for 
th e Metropol itan Omaha Educational Tele­
vis io n Association th e sa me production and 
broadcasting se rv ices that KUON provides 
th e Nebraska network. Fa ciliti es include com­
p letely eq uipped production studios, with 
three cameras, and two Ampex VR-1100 vi­
deotape recorders. 

A KUON-TV recording 
engineer duplicates 

a videotape for 
Great Plain s Instructional 

Television Library on 
Ampex VR-2000 recorders. 

Connections With Other State Networks 

Undoubted ly, Nebraska 's efforts are among 
th e most ex tensive and far reaching of any 
sta te ed ucatio nal network. Simi lar network s 
and statewide organ iza ti ons arc in various 
stages of development in New York and in 
Texas. Nebraska's neighboring states of Kan­
sas, Colorado, South Dakota , Iowa, and Mis­
souri , are now se ttin g up th eir own edu ca­
tion al telev ision sys tems. Nebraska is active ly 
studying th e poss ibility of interconnecting 
wi th these nearby netwo rk s. The exchange of 
televised instru ct io n in th e form of v ideo tape 
between th ese various states has been already 
carr ied on for some yea rs throu gh the Grea t 
Plains Library. 

Looking Ahead . . . 

Statewide educa ti o nal televisio n has passed 
th e experimental point in Nebraska. Many 
o th er states are currently studying th e Nebras­
ka concept and wi ll undoubted ly profit from 
the many years of pioneering effo rt carried 
on in th e Corn Husker State. Lookin g to th e 
future, Nebraska's es tabli shed leade rship is 
ev ident, too. Pl ans ca l l for extensive adult 
ed uca tion programs, publi c hea lth and pub l ic 
informa ti on programs, in-service training for 
police, firemen , and other professiona l per­
sonnel, and a ser ies of spec ial programs to 
acquaint Nebraska citizens w ith th e va riou s 
public se rv ices available. 
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WDCA's Chief Engineer, John Perry, 
checks patching on the station's board. 

JUnterpoint Programming 
WDCA's approach emphasizes Counterpoint 
Programming. This means that when the other 
area television stations are showing the usual 
prime-lime situation comedies, variety pro­
grams, westerns or movies, WDCA wi ll carry, 
for example, a sports special. Before begin­
ning operation, WDCA made a carefu l survey 
of the market to determine which type of 
coverage was most desired, over and above 
what other loca l stations provided. The most 
consistent preference was for sports cover­
age. To fill this gap in local programming, 
WDCA presents two hours of sports each day 
and plans lo expand that schedule. 

Along with the more traditional football 
and basketba ll , WDCA broadcasts unusual 
sports such as bullfights and stock car racing. 
Channel 20 has received its biggest audience 
reaction to the bullfights, which are broad­
cast on Saturday nights. Sheldon Golub, Pro­
motion Director, states: "About half the re­
sponses have been from people who want the 
bullfights taken off, while the other half has 
favored them." Traditional sports in prime time 
have included Notre Dame Football, Washing­
ton Redskin Highlights, Virginia Sailors Pro­
Football, Maryland, Navy, Howard and other 
local co ll ege basketball, and Baltimore Clip-

er Hockey. Wrestling from the Capital Arena 
Washington was recently added to the 
rts schedu le. It has become so popular that 

WDCA now syndicates the program on video 
tape for stations in eight other markets. 

The WDCA master control room showing Ampex 
VR-1200 high band color recorder, VR-1100 and 
VR-1000C recorders. Because of semi-automated 
equipment, the entire operation of keeping a 
picture on the air can be run by three people. 

Master Control Board 
with control unit fo r 

Marconi SAMS switcher, 
overlooks studio area. 

Teleproduction of a comm ercial in Studio A, using a 
Marconi Mark IV camera and Ampex VR-1200 recorder. 
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Mobil e tcleproduction van des ign ed and built 
by Ampex Corporation. This $190,000 unit contains 
a VR - 1100 recorder, Marconi Mark IV ca mera , 
and a microwave system to tran smit from up to 
40 miles from the station . 

Station engineer replaying a program 
on the Ampex VR-7200 

high band color videotape recorder . 

WDCA 's popular " Dialing for Dollars" program 
with host Herb Davis. Using talent like Davis 
and Milton Q. Ford on a free lance basis gives 
the station a wider range of performers in its 
impressive list of live programming. 

Movies broadcast by WDCA also are in 
keeping with its Counterpoint Programming 
concept. Among the ·1200 films purchased by 
WDCA are a large sampling of foreign films, 
including a series of classic British and Italian 
movies of recent years. Supplementing the 
movies are other dramatic shows including 
" Profiles in Courage, " " Playhouse 90," " Play 
of th e Week," and " Open End. " 

Television Advertising at Radio Rates 
A good part of WDCA's success with adver­
ti se rs has been its offer of " big-lime television 
at realistic rates. " Fifty-six business firms now 
buy time on WDCA, including many sma ller 
firms in the Washington area who haven't 
used television much before because of the 
higher rate card of other stations. Examples 
are Th e Kinney Shoe Company, Marlboro 
Chrysler-Plymouth, and E. J. Korvette, all on 
52-week schedules. 

System Engineered Equipment Package 
When Capital Broadcasting Company, owner 
and operator of WDCA, began its planning in 
late 1962, it set out lo fill programming needs 
not being served by other local stat ions, and 
to present the highest quality television pic­
ture that first-line television equipment can 
bring. Working closely with Ampex's Special 
Products Department from the ear ly stages, 
the joint recommendation of both the owners 
and Ampex was for an equipment package 
se lected from among the best of several lead­
ing manufacturers: Marconi came ras, Ampex 

Milton Grant, President of Capital Broadcasting , 
also serves as General Manager of the station. 

VR-1200, VR-1100 and VR-1000C videota, 
recorders, Riker switches, RCA slide projec­
tors, and GE co lor film cameras. This equip­
ment was assembled into a system and de­
livered as a package. Besides supp lying the 
entire studio package, Ampex bui lt and de­
signed a completely equipped mobile pro­
duction van for the station's extensive remote 
coverage.The van contains an AmpexVR-1100 
recorder, and Marconi cameras. It is equipped 
with a microwave system for transmission to 
the station from as far as 35 to 40 miles away. 

Integral to the design of the studio and 
mobile equipment was the requirement to 
operate with a minimum of personnel to cut 
costs and make the station profitable as 
quick ly as possible. Milton Grant, President 
and General Manager of the station, states: 
" The equipment package makes for the most 
efficient commercial operation. Using this 
first line equipment throughout our station 
and mobile van has helped to make us com­
petitive with th e other stations in the Wash­
ington market." 

Housing the equipment is one of the most 
modern broadcast buildings built in recent 
years . Antenna design, too, is in keeping with 
the forward looking operation of the station. 
It is mounted on the tallest tower in Wash­
ington, the wor ld's first self-supporti ng can­
delabra tower. It reaches a height of 1,C 
feet above sea leve l. Two other UHF anten n 
can be mounted on it as well as severa l FM 
and mobile radio antennas. 
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. chnical Information: CARE AND STORAGE OF COMPUTER TAPE 

r REFERENCE EDGE OF TAPE 

y George Armes, Ampex Co rpo ration 

More has been w ritten and publi shed on th e care 
and storage of magnet ic tape than m os t o th e r as­
pects of its use, ye t th e vast majority of tape re­
lated p ro blems co ntinu es to be th e direc t res ult of 
improper care and handling of tape . The care and 
sto rage of computer tape (or any prec isio n tape) 
can be summed up with two simple statem ent s: 

cause thi s w ill squeeze th e flanges into th e tape 
pac k. Th e no rmal shuttling o perati o n of a co m ­
put e r w ill in va ri abl y leave the tape pack in an un ­
even state, w ith tape edges protrudin g sl ightl y 
(Fi gure 2). Furth er, pl as ti c co mpute r f langes arc 
no t ri gid eno ugh to w ithstand fl ex in g if exposed 
to ro ugh handling. f 

0.029•00020 --+ 
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KEEP IT CLEAN , KEEP IT COMFORTABLE It is an 
es tab l ished fact that co mpute r tape does n 't "wea r 
out. " Compute r tape is retired from se rv ice w hen 
dropo uts exceed an acceptab le number. V irtuall y 
all dropo uts are cau sed by tape imperfec tion s that 
lift th e tap e away f ro m th e head , th ereby los ing 
the sig nal. As packin g densiti es and sp eeds co n­
t inu e to increase, the need fo r a clea ner, sm oother 
tape surface beco m es m o re imperati ve. A t 800 cpi , 
each indi v idu al chara cter mu st b e suppo rted by a 
very small porti o n o f th e ox ide surface co mpared 
w ith a pac kin g d ensity of 200 cpi . A n easy way l o 
apprec iate thi s signi f ica nce is to reca ll th e co m ­
pute r tape/hi ghway an alogy. "A standard ree l o f 
1/2 -in ch x 2450-foo t co mpute r tape, w ith o ne nod­
ul e o r sur face d efec t that w ill cau se a dro pout at 
800 cpi , is equi val ent to a h igh way 50 feet w ide by 
557 mil es lon g w ith o ne g rapefruit sitting o n it. " 

In additi o n to th e shift toward hi gher packin g 
densiti es, th e new 9-channel fo rm at hi ghli ghts the 
impo rtant co nsid erati o n o f tape ed ge pro tec ti o n. 
Fi gure 1 shows the track layo ut o f bo th 9-chann e l 
and 7-chann e l tape. Note that th e edge tracks of 
th e 9-chann el sys tem are mu ch close r to th e tape 
ed ge, and the guard band (di stan ce betwee n ad­
j acent trac ks) is narrowe r o n th e 9-chann el. 

Th e indu stry to le ran ce on 1/2- in ch co mpute r 
e is 0.498 in ch ± 0.002 in ch . Thi s m ean s a tape 
.1in spec ifi cati o ns co uld co nceivabl y have th e 

age tra cks o f the 9- tra ck confi gura t io n fall w ithin 
0.001 in ch o f the edge o f the tape. (Rem ember. 
the to tal to le rance of slitting is 0.004 in ch.) Thi s 
alon e emph as izes th e impo rtance o f p ro tec tin g 
the ed ges o f co mputer tape to m inimi ze e rro rs. 
The maj o rit y o f dropo uts occur o n ed ge tracks o f 
co mpute r tape and are related in on e w ay o r an­
o the r to phys ical d eformati o n of th e tape. Su ch 
defec ts co uld be nicks, raised edges, wavy edges, 
etc. Anoth er point is that oxid e shed and subse­
qu ent redepos its are th e resu l t o f minute fra ctures 
to th e edge o f the tape. Thi s can occur w hil e th e 
tape is w ound in the pack and protected by th e 
ree l f langes, if th e tape is mi shandl ed. 

Keeping Tape Clean. Pl as ti c co mputer reel s are a 
bal anced des ign in corpo ratin g fun cti o nal require­
m ents and eco no my . To maintain the pri ce of com­
puter tape as low as poss ib le w ithout sacrifi c ing 
utility, th e standard computer ree l is mold ed from 
pol ys tyrene. Thi s does not affo rd th e sa m e deg ree 
of tape protec t io n as the more ru gged , all -metal 
prec isio n ree l used for instrum entati o n tapes. 
Compu te r reel flanges w ill defle ct more readi ly 
durin g handling, and ex tra precaution mu st b e 
taken to minimi ze damage to tape edges. Fo r thi s 
reaso n a functi o nal cani ste r was deve loped l o 
support and protect the ree l and tape durin g han ­
dling and shipment. As librari es g rew, man y use rs 
qu es tioned th e necess ity of maintainin g th e bulky 
cani ster. Var iou s types of ree l bands we re intro­
du ced to replace the p lasti c ca ni ste r and cut stor­
age space. O ne important fac t that has been o ve r­
looked , howeve r, is that the ca ni ste r and ree l co m ­
pri se an overa ll functi o nal des ign to p ro tec t th e 
tape. Th e computer ree l w as des ign ed for shi p-
~nt , handli ng, and use so le ly in co nj un cti o n w ith 

i tabl e p lastic cani ster . A ree l band o f any des ign 
ot a fu nctional substitute fo r a plast ic cani ste r. 

Computer tape edges are mos t frag il e, and mu st 
be pro tected at all tim es. Reels sho uld al ways b e 
handl ed by the hub and neve r by th e fl anges, be-

Keeping Tape Comfortable. Va riou s recomm en­
dati o ns have been publi shed rega rdin g maximum 
sa fe limits o f temperature and humidity fo r stor­
age o f tape. The easies t w ay to rem emb er th e o p­
t imum co nditi o ns is that tape perform s bes t under 
" peop le co nd i t ions" 70' F, 50% RH . Sin ce it is no t 
al ways p ractica l to mai ntain tape librari es und er 
th ese labo ratory co nditi ons, w hat are so m e rea li s­
tic to le rances fo r th ese param ete rs? Th e effec ts 
o n co m pute r tape from exposure to varying tem ­
pe ratures are g radu al, and it is imposs ib le to as­
sign a spec i fic, m ax imum limitati o n w hereby th e 
tape wo uld imm edi ate ly go fro m good to bad if 
thi s lim i t we re exceeded . Fi gure 3 po rtrays the 
effec ts in a dif fe rent m ann er th an previo usly used . 

Thi s chart pl o ts degree o f ri sk ve rsus enviro n­
m ental co ndit ions. I t shows th at tape ex posed to a 
co nditi o n o utsid e th e range no rma ll y spec ifi ed is 
no t necessa ril y dam aged to the po int w here it is 
no lo nge r re l iabl e. Th e no rm al, "sa fe range" fo r 
co mputer tape is 60 ' F to 90 ' F, and 40 to 60% RH . 
If, fo r exa mpl e, a tape is exposed to temperatures 
o f 100 ' F for a pe ri od of 10 to 12 ho urs, it ca n b e 
used aft er " no rmali z ing" in the pro per co mpu te r 
env iro nm ent fo r 24 ho urs. Th e po int is, th e tape 
w i l l represent· a hi gher degree o f ri sk and w ill b e 
m o re prone to probl ems resu l t ing fro m base fi lm 
d isto rti o n than i f th e tape had no t been exposed 
to tempera tures exceedin g 90 ' F. 

Extrem es of temperature o r humidity cau se phys­
ica l chan ges in the base film , but do not d eg rad e 
th e mag neti c properti es o r bind er. Po lyes ter film , 
the m os t stabl e base film avail abl e, wi ll expand o r 
co ntrac t und er w id e env iro nmental changes. Th e 
coe ff ic ient of The rmal expan sio n for pol yes te r is 
1.5 x 10" in ch/ inch/deg ree F, and th e coeffi c ient 
o f Hyg rosco pi c expan sio n is 1.1 x 10- 5 in ch/ in ch/ 
pe rcent RH . If tape is exposed to 120' F, fo r ex­
ampl e, thi s will represe nt a 6.T o f 50 ' F (120' F 
minu s 70' F), and the base film w ill expand accord ­
in gly. Thi s is w ithin th e reversible limits o f po ly­
es ter. and if the ba se film w ere unres tra in ed it 
wo ul d expand and contract with no perman ent 
se t. Howeve r, sin ce the base film is restrai ned 
w ith in the ta pe pa ck, it canno t m ove free ly; and 
as it attempts to expand , trem endo us pressures 
are bui l t up w ithin the tape pac k, di sto rt in g th e 
base film . Th is press ure can co nce ivab ly ca use 
laye r-t o- laye r ad hes ion . Th e res ulting e rrati c ten­
sio n patte rn on the tape al so creates a co ndition 
that is l ikely to cau se tape c inchin g. 

Recertifi cation and Renovation. W ith the ri sin g 
expense o f maintaining an acti ve tape library, 
m any in stallations are turnin g to rece rtifi cation 
and renovati o n o f used tapes. Rece rti fica tion , p er 
se, m ea ns determinin g the number o f erro rs o n a 
tape at a give n packin g density. In o rde r to be 
effec ti ve, it is first necessary to c lea n the tape lo 
remove surface accumul ated dirt, redepos its and 
trash . Th ere is no w ay possible l o " rejuve nate" 
co mpute r tape. Co mpute r tape can be clea ned and 
surface depos its can be removed, but sc ratches, 
grooves, ed ge damage, etc., cann o t be correc ted 
by a cl ea nin g operati o n. Rem ember, too, that th e 
ox id e coatin g does not lose its magn eti c p otency 
thro ugh ag in g. Tape loses its rel iability by th e ac­
cumulati o n of surface co ntaminan ts and phys ica l 
imperfec ti o ns. A necessary adjun ct to clea nin g and 
rece rtifi cati on is prec isio n windin g. Th e p roper 
tension pat te rn o n co mputer tape is abso lutel y 
necessa ry fo r re liabl e o perati o n. 
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Figure 1. Relation of 7-track and 9-track layout. 
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Figure 2. Cross-section of compuler reel with wrap-around ring. 
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Figure 3. "Comfort lndex" 

DO'S AND DON'T'S FOR COMPUTER TAPE 

DO 
... strip ends o f tapes that have bee n damaged . 

. cl ean th e tape and remove all res idu al adh e­
sive w hen replacing EOT and BOT markers. 

. .. co ndu ct peri odic in specti o n o f all utility tapes 
fo r dama ged tape, ree ls and co nt ain e rs. 

. .. keep th e tape sto rage area free of all du st an d 
co ntaminants-paper form shed is th e wo rst. 

... use only labe ls with non-res idual ad hesive and 
no shedding -"com e c lean " type . 

... rew ind end-to -end . 

... c lean tape path as frequ entl y as poss ible . 

... in spect takeup reel s frequ entl y and repla ce 
as required . 

DON'T 
. sm o ke or eat in data cente rs (especiall y criti cal 

in tape librari es). 
... p lace any no tes, markers, etc., in th e co ntain e r 

w ith tape. 
... use cl ear ce ll ophan e m endin g tape fo r an y 

purpose in or around the data cente r. 
. . use o ld or damaged takeup ree ls. 

... handl e tape ree ls by th e flanges. 

... all o w tape to touch clothing. 

' 
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( 
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newest high-speed breakthroughs to the brain = audio/ video/ plus 

Ampex Special Products Engineering Group demonstrates its complete "can do" capabilities in today's most 
imaginative training systems; unfettered by usua l electronics brand bondage; augmented by the most advanced 
tape recording arts. Services include total design, plus contract instal lation . Send your name to keep posted . 

training networks 
PLAYBACK TV 
NETWORKS 

VR·llOO ~ PLAYBACK 
RECORDERS 

MODULATORc==J 

RFTRANSMt~ 

DD 
N RECEIVERB B 

DD 

MOBILE 
TELEPRODUCT!ON VANS 

Seventeen training centers of United 
States Continental Army Command 
(CON AR C) are now equipped with 
Ampex videotape replay networks 
feeding hundreds of classrooms. 

This is one of the largest and most 
f lexible CCTV systems in the wor ld . It 
records, edits and distributes visual 
training programs at delivery or re­
vision speeds not possible with film. 

Fi ve mobile vid eotape recording 
"cruisers" produce up-to-the-minu te 
mi litary training tapes anywhere in 
the field . Ampex made these vans 
completely self sufficient, with auxil­
iary power, air conditioning, profes­
siona I console, mixing and editing 
capabi lities for video and audio. 

Playback systems with Ampex VR-
1100 reproducers, RF modulators and 
transmission permit instant relocation 
or addit ion to classroom receivers. 

Ampex experience in insta llat ion of 
com mercial TV stations (from the 
ground up) proved valuable here . 

learning centers 
AUDIO RANDOM ACCESS SYSTEM 

MASTER TAPE TRANSPORTS 
(500 programs) 

A unique new random-access learning 
system-designed and developed by 
Ampex-will permit dial-selection of 
any of 500 aud io lecture, music, docu­
mentary or language programs, by 
students at 30 individua l carrels. Con­
tinuously. Non-competiti ve. 

It uses a digital computer with high­
speed loop tape transports feeding to 
buffer tape memories in each carre l. 
Reaction, select ion and buffer trans­
fer takes less than 60 seconds. So no 
matter how often one tape is chosen, 
its master is never "out. " Students 
can listen, stop, rewind, etc., at lei­
su re; and self-record on a second 
track. Program and student usage is 
tabulated for educat ional research 
purposes. 

This project is made possible by a 
U.S. Dept. of Health, Education & Wel­
fare grant to Oak Park and River For­
est High School, Ill. Another system ­
a low cost Ampex videotape recorder­
teaching model for primary schools­
is now operational at Los Alamos, N.M. 

special-purpose systems 

0 REPLAY D 

Installation going aboard the new U.S. 
Airc raft Ca rrier Pres ident John F. 
Kennedy means that Pilot Landing Aid 
Television (PLAT) is now on every U.S. 
Navy carrier. 

This Ampex system helps pilots cor­
rect land ing tec hniqu es wh i le the 
landing is fresh, by " instant replay." 
Actual action tapes help t rain future 
pilots. Approaches are shown per­
fectly sychron ized with conditions 
data via split-sc reen, for detai led re­
view. Since PLAT was introduced land­
ing errors have been greatly reduced. 

A sim ilar system is now helping short­
field land operat ions of U.S. Marine 
Corps pilots. Videotape will also eco­
nomically replace film for recording 
repeated events (e.g., catapult, weap­
ons launchings), and aircraft mainte­
nance libraries (e.g., Eastern Airlines). 

Other special-purpose systems by 
Ampex include theatre sound systems, 
Videofil e* system, plus systems for 
medicine, research and aerospace . 

keep posted on new training systems 
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