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~®®u IS THE YEAR OF CANADA, the 
100th anniversary of Canada's status as a se lf
governing country. The Canadian people pride 
themselves on th eir independent spirit, which 
they feel blends together the bes t in British , 
French , and North American cultures. If Expo 
67 is any example, Canada has a great deal to 
be proud of. In fact, Expo 67 might just turn 
out to be one of the most exciting events of 
this generation. As with previou s international 
expositions, it brings together seve ral bo ld 
new architectural, technological and sc ientific 
ideas, just as the Eiffe l Tower and the Mono
rai l were first associated with earlier fairs. It 
also represents an important cultural endea
vor, presenting much of the world's best 
dramatic and musica l ta lent. During th e six
month exposition, more than 25 to 35 mil l ion 
vis i tors are expected. 

The Expo 67 setting is a group of islands, 
largely man -made, in the St. Lawrence River 
a few minutes from downtown Montreal. The 
site covers over a thousand acres (twice the 
size of th e recent New York Wor ld 's Fair). 
Beautiful ly landscaped with trees and shrub
bery, th e site presents a striking contrast to the 
hustle and urban beauty of Canada's largest 
city, and the second largest French speaking 
city in the world. 

Man and His World 
Expo 67's basic theme is " Man and Hi s World. " 
This is divided into seve ra l sub-themes show
ing man as creator, explorer, producer, pro-
ider, and member of the community. Man 

and hi s spirit is treated in an unprecedented 
cooperat ive display of th e eight major Chris
t ian churches in Canada in a unique Chri stian 

pavilion. In the field of science, seve ral strik 
ing demonstrations will be presented: a huge 
clear plastic model of a human ce ll magnified 
one million times through w hi ch visitors can 
w alk and examine the parts and fun ct ions; 
the wor ld of th e microscope; simulated land
scapes of the ocean floor and polar region s 
(the latter w ith midnight sun and the aurora 
boreali s); and a series of lectures by an inter
national group of scientific leaders. 

Seventy Nations on Display 
More than 70 nations (45 was the previous 
reco rd at Bru sse ls in 1958) from al l over the 
wor ld are presenting exhibitions demonstra
ting value and use fulness tb man within the 
genera l theme of Man and His Wor ld. In 
keeping with its centennia l ce lebration, the 
Canadia~ displays are th e largest, tel ling the 
story of man in the environment of Canada. 
The government pavilion , shaped like a mas
sive inverted pyramid , is called Katimavik, 
which means meeting place in Eskimo. Twin 
spiraling staircases lead visitors up within the 
pyramid to a variety of displays . The Un i ted 
States pavilion is contained in a large geo
des ic bubble made of p lastics and glass, 20 
stories high , designed by Buckminster Fu ll er. 
With its glass and plastic exterior, it reflects 
the colors of nature by day and glows with 
man-made l ight at night. Its theme is to show 
the creative effo rts of man based on l ife in a 
highly developed and automated society. En
tit led "Creative America," its displays range 
from folk art to fine art to historic treasures 
to technology. One unusual feature is a lunar 
landscape showing space vehic les from the 
earth on the surface of the Moon, in a pre-

view of the 1970 Apollo flight. 
Th e Briti sh pavilion is contained in an ex

citing group of buildings on severa l leve ls. Its 
theme is to show the maturity, strength , and 
aspirations of th e Briti sh nation and her con
tribution to history. The giant Soviet pavi l ion 
of striking cantilever design has as its theme 
" Everything in the name of man , for th e good 
of man. " Visitors will be taken on a simu
lated trip into space, complete with a sense 
of we ightlessness, and a wa lk on the Moon. 
Many Russian art treasures, a sca le model of 
a Ukra inian co ll ective farm , and a continuous 
showing of Ru ss ian films round out the dis
play. France, in it scu lptured pavil ion, w i ll 
present the theme " Tradition and Invention ," 
dedicated to modern France and its contribu
tion to man and the wor ld. 

Many smaller nations are contributing im
pressive d isp lays, too. The Czechs wi ll show 
their glass, crysta l, ceramics, and art to the 
world. Mexico's contribution is a presenta
tion of a full size reproduction of a Mayan 
temple with the oldest frescos in America. 
Israe l shows man 's strugg le against the desert. 
The Netherlands has bu il t its sto ry around 
man and th e ocean . Ita ly, in a pavi l ion with 
a roof in the form of a sai l, is present ing some 
of its most famous art treasures . Korea com
bines tradition and modern arch itecture in a 
building made entire ly of wood. Its theme is 
" Man and H is Hands." The Japanese p resent 
a combination of ul tra-modern materia ls and 
ancient architecture, w ith prestressed con
crete being used instead of wood and paper. 
Greece has chosen a modern theme of free
dom of the human spirit in contrast to its 
ancient splendor. 
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Combined radio and television room can lransmll any 
radio or television production either in the Centre or on 
any [xpo site lo any point in the world. 

Canadian Pavilion 

Trench Pavilion 



Reco rder roo m at th e In ternational Broadcas tin g 
Centre showing fo u r of th e live Ampex VR-2000 
color eq uipped vicleotape recorclcrs supplied by 
Ampex of Canada, Uc/. All recorders were mocli
f iecl wi th special overhead color monitoring fa
cilities and high quali ty audio speaker/amplifiers. 
They can operate on either th e American or the 
European line standards. A filth reco rde r is in a 
co lor equipped mobile van for remote recording 
at any si te on the Expo grou nds. 

Habitat 67 
Des igned by architec t Moshe Safdie, Habi ta t 
67 is a con crete complex intended to revolu
ti oni ze urban d we lling. Safdi e, o ri ginall y fro m 
Israe l, took hi s training at M ontrea l 's famed 
McGill Uni ve rsity and now practi ces in M on
trea l. Habitat 67 w ill remain after th e fair as a 
commercial ho using deve lopment. Each li ving 
unit is complete unto itse lf, with th e roo f 
o f each hou se fo rmin g a gard en fo r th e on e 
above. The enti re co mplex is ro ughly pyra 
midi c in shape, and contains 158 ho uses wi th 
15 different var ie ti es of layout. It s purpose is 
to give peopl e a subu rban ho use in th e city 
with its own o utdoor space, an d redu ce co m
muting di stances at th e sam e tim e. Safdi e's 
des ign rep rese nts a one-s tru ctu re community 
w ith a complete vill age built wi th adva nced 
mass prod ucti on techniques. 

Culture and Entertainment 
Part of th e co ncept of Man and Hi s World 
includes leisure, too . Expo 67 w ill present a 
world o f entertainment w ith th e bes t music, 
dance, drama, sports, and spectaculars fro m 
many nati ons. Included in th e prog ram w ill be 
th e Vi enna Philharmo ni c, th e Bo lsho i O pera, 
th e Au stralian Ball et, the M o rm on Taberna cle 
Choir, th e Ca meri Th eatre of Israe l, Kabuki 
Th eatre o f Japan, Na ti onal Th ea tre of Grea t 
Britain , th e Canad ian A rm ed Fo rces Tattoo, 
and many indi v id ual perfo rm ing arti sts from 
around th e wo rld . 

International Broadcasting Centre 
Man in th e modern wo rld includ es th e many 
advances in communi cati ons. Expo is present
ing a first in thi s area, too, w ith its Interna
ti onal Broadcas tin g Centre. Loca ted adjacent 
to th e Expo gro und s, thi s new $10 million 
Centre allows broadcasters from all parti ci
patin g nati o ns to prepare radi o and televisio n 
prog rams cover ing th e main events. So far, 
more than 11 7 o f th e 182 days (including 41 
remo te pi ck ups) have been scheduled for 
television prod ucti on. In additi on, 200 hours 
of rad io broadcas ti ng have been booked. 

Even though th e Centre is in a permanent 
building intended fo r continuing use, it is 
very mu ch a communi cati ons showp lace fo r 
Expo 67. It has been des igned to allow v isi
tors to go behind the scenes and wa tch actual 
television progra ms being produced and re
co rd ed o n a reg ular tour ro ute go ing throu gh 
all ope ratin g areas. Vis ito rs wi ll actu all y see 
ac to rs perform ing, people assembling se ts, 
produ ce rs at wo rk in th e telev ision control 
roo m, and techni cians operatin g co mplex elec
tro ni c equipment and video tape reco rd ers. 

The International Broadcas ting Centre is 
operated and staffed by th e Canadian Broad 
cas tin g Corpora ti on during Expo 67. Radio 
and television prog rams w ill be produced at 
th e Centre fo r di stribution by mi crow ave 
netwo rk, videotape reco rdin g, and in some 
instances by communi cation s sa tellite. Tele
v isio n prog ramming w ill be o ffered in co lor 
as well as mo noch ro me. Of pJr ti cular va lue 

·\ 

Bri tish Pavilion 

to b roadcas ters fro m o th er cou ntri es is th e 
co nve rsion eq uipment inclu ded in th e A mpex 
VR-2000 v ideo tape reco rd ers to allow dupli 
ca tion of tapes in both th e Ameri can and 
Eu ropean telev ision line standa rd s. 

Tw o television studi os, bo th equipped fo r 
co lo r, w ill be used fo r teleproducti on . The 
larger measures 11 0 x 70 fee t, w ith sea tin g 
for an audi ence o f 250. Thi s is th e larges t eve r 
built by th e Canadian Broad cas ting Corpora
tion . Both TV studios have al l th e necessary 
lighting, telec ine chain s, slide p ro jec to rs and 
o th er assoc iated equipment. Recording equip
ment is fo ur high band VR-2000 v ideotape 
reco rd ers, completely equipped fo r co lor and 
editing. For radio broad castin g, th ere are in 
addition six radio studios, th e ave rage size 
o f w hi ch is 400 square feet. Reco rd ers here 
incl ude some 30 Ampex AG-350 Se ri es, two 
ba nks o f Model 3200 dupli ca to rs w ith 10 
slaves each, and th ree of A mpex's new studio 
reco rder, th e AG-440. 

In additi o n to th e studio faciliti es, makeup 
and dress ing rooms, a shop fo r se t tou chup, 
and all o th er facili ties necessa ry fo r producing 
complete television and rad io p roduction s 
are included . Th e entire building is spec iall y 
air-conditi o ned so that equipment noi se and 
v ibrati on w ill no t be pi cked up by th e micro
phones. A co mbined radi o and televisio n 
mas ter contro l room ca n transmit any radi o 
or televisio n production either in th e Centre 
o r o n th e Expo si te to any po int in th e wo rld . 
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Remote Broadcasting 
For remote broad cas tin g from anywhere on 
th e Expo site, th e Centre has five telev ision 
and three radio mobile units ava il ab le. These 
will be ca ll ed into extensive use particularly 
during the many national days which each 
country present s. Three of the five tel ev ision 
va ns conta in comp lete co lor capab ility . Two 
of th e vans, one co lor and one monochrome 
contain Ampex videotape reco rding equip
ment. 

Videotape Recording Facilities 
As a major part of its contract to supply com
plete recording faciliti es for the Centre, Am
pex of Canada, Ltd . engineered and insta ll ed 
al l the equ ipment in the v ideotape reco rder 
room. In total , five special ly modifi ed Ampex 
VR-2000 videotape recorders are used by the 
Centre. Two co lor VR-2000's offe r a comp lete 
editing capability with Electronic Editor, and 
Editec. Two additiona l color VR-2000's are 

Internationa l Broadcasting Centre at night, 
as seen from the footbridge connecting it with Expo 67. 

(Photo by Malak, Ottawa) 

also located in the videotape reco rder room 
in the studio. Al l four reco rd ers have spec ial 
ove rhead monitoring faciliti es for co lor and 
high quality audio. A fifth co lor VR-2000 is 
installed in one of the mobile va ns. Anoth er 
van uses a monochrome VR-1100 record er. All 
recorders are equipped with a dual standard 
capab i lity to operate either on American (525) 
or European (625) television l ine standard s. 

For rroduction of video tapes w ith th e 
audio in different foreign languages, a Multi
lock system has been deve loped and insta lled 
at the Centre by Ampex of Canada . Using any 
of the four VR-2000 reco rd ers located in the 
recorder room, several aud io tracks in differ
ent foreign languages can be added to a video 
reco rdi ng at the sa me time, or with a single 
recorder, seve ral different languages can hP 
played back simultaneously with the picture. 
Hand ling the audio and cue tra cks are Ampex 
AG-300 Series audio reco rders, eq uipped with 
Mu ltilock equipment. 

Habitat 67 

FAIRS ... 

WORLD'S FAIRS . . . 

EXPOSITIONS . . . 

Fairs are as o ld as mankind. In th e dawn 
o f pre-hi sto ry, primitive men of different 
tribes first ca me together to barter food , 
clothing and tools. Over the centu ri es 
these periodic meetings grew into regu
lar tradin g fairs and carava ns in Egypt, 
Phoeni cia, China, Arabia, Greece, and the 
Americas. They frequent ly were held at 
the sa me time as re li gious festivals to 
draw larger crowds of buyers. Later, ath
letes competed; magi cians, clowns, acro
bats and si nge rs entertained. Ultimatel y, 
they came to be ca ll ed fairs, from the 
Lat in word for feasts, leriae. Then, as 
now, fairs primar ily se rved as a market
place to offer goods fo r sa le. 

Expositions grew out of these ea rl y fairs 
and their numerous co ntemporary coun
terparts. Th ey differ in that expositions 
arc meant to show va lu e and use fulne ss 
of the produ cts assemb led. 

In 1928, the Internat iona l Exhibitions Bu 
rea u was set up to regulate and schedule 
all fairs and expos ition s. Fxpositions are 
genera l o r specia l ; genera l expos iti o ns 
are first or second category. At first ca te
go ry exposit io ns, each nation mu st build 
its own building. At second category ex
positions, they are not so ob li ga ted. 

So far (si nce 1928), thr Rureau has on ly 
recognized three exposi ti ons in the first 
catego ry: Brusse ls in 1935 and 1958, and 
Canada in 1967. Thu s, Expo 67 is th e first 
exposition to bring "fi rst category" exhi 
bits to the Americas. 
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ELECTRONICS ADDS TO 
THE POMP AND CEREMONY 
OF MILITARY MUSIC 

By Specia li st Alan Olson 
Music-Electronics Integration Supervisor, 
The United Stales Army Band and C/Joru> 

IMPRESSED by the colorful exce llence o f the 
famo us French and English military bands, 

and their tremendous effect on troop mora le 
during World War I, General " Black Jack" 
Pershing reso lved to es tabli sh an American 
counterpart. In his curt, concise style, Ameri
ca's only General of the Armies since George 
Washington, sent a memorandum to Captain 
Perry W . Lewi s in 1922, stating simply : " You 
w ill organize and equip The Army Band." 

Although American military music is as 
old as th e nation itse lf (f ifes and drums ca ll ed 
us to arms in 1775), General Pershing wanted 
a permanent organizat ion in the mold of Gil
more and Sousa, a band to bring back the 
fadi ng glory of men marching to such songs 
as "Over There," " K-K-K-Katy," and "Stars & 
Stripes Forever." Perhaps he knew of the Con
federate officer who said after the Civil W ar 
to a Union chorus: " I te ll you gentlemen, if 
we had your songs, we would have w hipped 
you out of your boots. Wh o cou ldn 't have 
marched and fought w ith songs such as you rs." 

Then as now, the Department of the Army 
charges The United States Army Band and 

Chorus with th e fo rmal mission of providing 
music at parades, ceremoni es, conce rts, and 
related military activ iti es. But to the members 
of th e 100-man band and 40-man chorus, th e 
mission is more simple: " To se t th e standard s 
of exce l lence for all military musical organiza
tions.'' To accomplish this, Th e United States 
Army Band and Chorus must be hea rd , and 
w here live performance ends or is impossible, 
recorded perform ance must fill in if these 
famous units are to touch the thou sa nds of 
people w ho might not otherwise hear th em. 

One Million Feet of Tape Each Year 
From th eir superbly equipped studios over
looking th e Arlington National Cemetery at 
histori c Fort Myer, Virginia, The United States 
Army Band and Chorus meet thi s challenge 
by prov iding almost one-m illion feet of tape 
recorded music each yea r. Destined for re
lease over all the major broadcast networks, 
local independent stations, and Armed Forces 
Radio and Television networks, this recorded 
music consists of every conceivab le instru
mental and voca l combi nation: concert band, 
male chorus, orchestra, dance bands and com
bos, instrumental ensemb les, and voca l so los. 
Marches and minuets, Mancini and Mahler, 
any of 200 national anthems in response to 
an emergency ca l l from th e White House, a 
bugle cal l for a remote Army post in Alaska, 
or a complete symphony for a composer in 
St. Louis, th ese are the daily fa re of the Band 
recording eng inee rs. 

Interior of the recording control room of The United 
Sla tes Army Band al Fl. Myer, Virginia, showing a bank 
of master recorders in the background. The main con
so le is a lwelve-posilion, three-channel coslom unit. 

The United Stales Army Band leads 
the Inaugural Parade for President Lyndon 

Baines Johnson on January 20, 196S. 

II ... 
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Lt. Col. Samuel R. Loboda (cen ter), Leader and Com
manding Officer of The United States Army Band and 
Chorus, directs a three-to-two channel dub-down ses
sion with Sp. 7 Alan L. Olson (left). Sp. 6 Jerry Nedi/sky 
(r ight) engineers th e sess ion. 
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Typical remo te music reinfo rcem ent se t-up with 
simultaneous sp ecia l effect s tap e playback. Up 
to fourt een m icrophones may be employed for 
a perfo rm ance of The United Sta tes Army Band 
and Chorus. Fo r this performance, three ganged 
mixe rs p rovide th e m ixing and a recorder is set 
fo r playback 

Editing a three-Lo-two channel second generation 
club on a two-channel master recorder . 

Recorded Sound Reinforcement 
and Special Effects 
Live performance also places a burden of 
technical exce ll ence on Band technicians. 
Today 's band leader has available to him a 
wea lth of electronic effects through the magic 
of magnetic tape. Problem: perform the Over
ture 1812 on the grounds of the nation's capi
tol , as written , including thE usual cannon 
fire , without disturbing Senators and Repre
sentatives as they conduct the nation 's busi
ness. Solution: pretapecl guns, played back in 
sync with the li ve music, through special 
speakers wh ich direct the sound at the audi
ence, not the capito l windows. From the de
lightful singing of a nightingale in Respighi's 
" Pines of Rome" to not-so-delightful singing 
of a jet engine in Alford's "Sky liner March," 
more life-like than the origina l sounds them
selves, magnetic tape provides the answers. 

Gone are the clays of the Sunday "concert 
in the park ," with 20-piece bands playing 
Sousa and Wagner to audiences not much 
larger than the bands themselves. Today's 
audience? Three-hundred thousand at Fourth
of July concerts at the Washington Monu
ment, five-thousand in a high school gym
nasium in Arlington, Virginia, ten-thousand 
on the steps of the Watergate at the foot of 
the Lincoln Memorial, thirty-thousand on the 
rolling grass slopes of a park in Lancaster, 
Pennsylvania. How to meet the acoust ical 
problems of these modern cond iti ons? With 
modern electronic equipment, extremely high 
quality mixer amplifiers, microphones, equal
izers, panners, power amplifiers, and speaker 
systems, integrated with a philosophy that 
says: " ... if the audience knows it's amplified, 
it wasn ' t clone properly. " Wireless and minia
ture microphones now free the soloists from 

their anchors at the base of a microphone 
stand, stereophonic mixers and power ampli
fier/speaker combinations so smooth and real 
that they trick audiences into believing they 
are hearing li ve sound, specia l speaker sys
tems beam sound into an aud ience area al
most as though it were l ight. New and strange 
words .... ambiophony, acoustic taper, ring 
modes, these are as permanent a part of to
day's band vocabu lary as forte , tacet, and 
crescendo. 

And the world of video tape? As though 
created to present the breathtaking spectac le 
of an 80-piece military band with 40-voice 
male chorus visua lly as well as aurally, The 
United States Army Band and Chorus emp loy 
this medium in every way possible. Not being 
equipped for co lor production of its own , the 
lack of facilities did not prevent the organiza
tion from winning an Emmy Award for its first 
feature television production , " Night of the 
Miracle," in Washington. 

The Future 
And what of tomorrow? Miniature equipment, 
comp lete recording and amplification systems 
no larger than a suitcase; closed circuit tele
vision for instant visua l contact between per
formers and production staff; new and better 
acoustic environments ; absolute sound con
trol , perfect electronic projection into an 
audience; lighting and visual effects keyed to 
reinforced music; and just over the horizon, 
the unexplored world of electronic music. All 
these are well into the planning stages or 
already on the drawing boards, accomplished 
by a technical staff charged by the Band's 
Leader and Commanding Officer with: " You 
wi ll advance the state of the electronic art 
for this Band. " 



THE teaching credentials that televi sion pre
sents to medicine, education, and industry 

are impress ive. It ove rcomes di stances and 
tim e. It shows us things that o ur eyes alone 
cannot see. It ex tends th e tim e and talents of 
instruc tors to reach far more students. It al
low s th e bes t lesson s to be pl ayed to th e 
grea tes t number of students or train ees at th e 
most convenient time. It permits non-techni
ca l personnel to prepare full y rehearsed pro
fe ss ional presentations with a live quality . It 
records tran sitory or dangerous events re
motely w ithout hazard to teach er or stud ents. 
It tran smits pictures sil entl y and unobtru sive ly 
from laboratori es, large class roo m s, operatin g 
room s, and psychiatri c tes ting areas to v iew
ing sites elsewhere. 

All o f these advantages and seve ral more 
are being put to use on a routin e basis w ith 
a television communi cation s sys tem at th e 
M edi cal Coll ege of Georgia in A ugusta. From 
its beg inning six yea rs ago in th e Depart
ment o f Ph arm aco logy, telev ision has now 
been extended into general use by most 
o th er departm ents o f th e Co ll ege. Currently, 
telev isio n ass ists in teaching medi ca l stud ents, 
res idents, nurses and nurses aids; records 
psychiatri c conferences; presents instru cti o n
al materi als to respirato ry and maternity pa
ti ents; records fluoroscopi c images; and re
mo tely monito rs, fro m a sa fe pos ition, pa
ti ents rece iv ing radi ati on th erapy. 

Two facto rs are large ly respo nsible fo r its 
increased use. Th e first is th e g rowing awa re
ness by th e staff th at television is an effecti ve 
teaching tool. Secondly, th e cos t o f v ideo tape 

recorders and assoc iated equipment has now 
been redu ced to a po int w ithin th e reach of 
most coll eges and uni ve rsiti es. V ideo tape re
co rd ers o ffer simplifi ed produ cti on, instant 
playback, and a reusabl e recording medium at 
relati vely low cost. At present, th e Coll ege has 
fi ve Ampex VR-660 recorders, on e VR- 7000 
recorder, ei ght cam era s, more than 40 moni
tors, and a full complement of associated 
equipment. 

Teaching Students 
In teaching medical stud ents, tel evision is 
play ing an increasing rol e. Laboratory experi
ments, many w ith magnifi cation of a particu
lar area, are record ed, th en played back to 
small groups of students w ho are able to see 
th e material c lea rl y w ithout crowding or loss 
of attention . In teaching diagnosti c tech
niques, pati ent examin ation s are frequently 
record ed on tap e wh en it is undes irabl e for 
stud ents to be present. For tes tin g, telev ision 
is used to show th e stud ent an examinati o n 
o f a pati ent, hi s X- rays, and hi stori ca l data . 

By recordin g a w ide range o f pati ents, th e 
v ideotape reco rder has enabl ed students to 
see pati ents w ho mi ght no t have been ava il 
abl e at th e tim e required in th e course of 
study. Recordin g pati ents w ith unusual or 
se ldo m recu rrin g di seases represents an es
pec ially va luabl e use of thi s technique. 

Medica l students at th e Coll ege have ac
cepted telev ision presentation s ve ry we ll . Thi s 
is particul arl y tru e w hen shorter sequences 
are used in conjuncti on w ith a traditi onal 
lecture by a class room instru cto r. 
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Recording and conlrol equipmenl in lhe Psychiatric Oeparlmenl
is all conlainecl on lwo mobile earls, each wilh an Ampex VR-660 
recorder, three monilors, a conlrol board, and associalecl devices. 
These ea rl s can be easily moved lo a palienl's room or lo other 
loc~t inns as needed. 

Former public health nurse Ocie Johnson replays 
a lape on an Ampex VR-660 lo instrucl expeclanl 
molhers in proper diel, bathing, breasl feeding, 
and baby needs. This series has been extremely 
successful in combining Nurse Johnson's abilill' 
lo co mmunicate to malemily patients wilh lhe 
immediacy and familiarity of lelevision. 

Recording Psychiatric Interviews 
In the Psychiatric Department, two Ampex 
VR-660 recorders are used on a day-to-day 
basis to record psychiatric patient interviews 
and consu ltation s. Here again, simple-lo-use 
television cameras and the instant playback 
of v ideotape recorders allow interviews to be 
studied immedia tely afterwards without wait
ing for film development_ Se lected portions 
can be assemb led into a hi story fi le on th e 
patient or into a v isual description of a par
ti cu lar synd rom e. If clesirecl, th e original un
ed ited tapes ca n then be erased and reused. 
Psychiatric record ing is clone in a room w ith 
two cameras placed behind a one-way glass 
which appears as a mirror to the patient. No 
special studio-type li ght s are usC'd. 

The basic use of television in psychiatry at 
th e Medical Co l lege of Georgia is by residents 
who tape th eir conferences with patients and 
review them with th e staff as a teaching and 
corrective technique. The Col lege has also ex
perimented w ith all owing a pati ent lo sec an 
immed iate replay of hi s intervi ew, th ereby 
obtaining a second reaction. Thi s type of 
therapeut ic se lf-confrontation remains al th e 
experi mental stage, but is receiving increased 
emphasis at the College and at severa l other 
medica l inst itution s. 

Patient Inst ruction 
Using a si ngle camera and an Ampex VR-700 
recorder, th e Obstetrics-Gynecology Depart
ment has clcvelopecl a series of tapes for pa-



DUGAS BUILDING 

TV Research & Service 

Studio 
3 Cameras 
1 VR-660 
7 Monitors 

100-Seat Auditorium 

4 Monitors 

PUBLIC H EALT H BUILDING 

Out-Pa ti ent Area 

2 Monitors 

ti ent ins tru cti o n. One ve ry success ful p rog ram 
has been carr ied o n by a fo rmer Publ ic Hea lth 
nurse w ho shows expecta nt mo th ers basic 
ma ter ial on child de live ry an d chi ld ca re in 
th e ho me_ Thi s has been parti cula rly effec ti ve 
beca use many pa ti ents arc no t inclined to 
read book lets o r brochures, but w ill respond 
to th e immediacy and fami li arity o f a telev i
sion screen. Repo rts from outly ing Georgia 
count ies have been extremely fa vo rabl e as to 
lhe results o f thi s techniqu e. 

A similar prog ram using a low cos t VR-7000 
po rtabl e recorder lo present materi al to res
p i ra lory pa ti ents has been developed by the 
Respira to ry Di sease Center at th e Med ica l 
Co ll ege. Th is prog ram too, has been very suc
cessful and we ll received by pat ients and by 
their famili es. 

Fluoroscopic Applications 
Telev ision flu o roscopy o f ca th eter procedures 
is being used by the D iv ision of Th o rac ic Sur
gery, and th e Hc mo cl ynam ic Research Unit. 
An image intensifi er tran sfers th e flu o roscopic 
image of th e pati ent lo a telev ision moni to r. 
Thi s all ows a moving X- ray to be obse rved 
by th e operator and phys ician as we ll as stu 
dents and ph ysic ians at re mo te loca ti ons. An 
interco m sys tem all ows immed iate consulta
ti on be twee n th e physician in the laboratory 
and th e radio logist. Recordings o f th ese p ro
cedures arc made simultaneously on a VR-660 
v ideo tape reco rd er and 16mm mo ti o n pic ture 

cam era. 

TALMADGE HOSPITAL 

Psychiatric Departm ent 

Interviewing Room 
4 C lassrooms 

2 Cameras 
2 VR -660 
4 Monitors 

Obstetrics-Gyneco logy Dept . 

Viewing Room 
1 VR-660B 
5 M on itors 

Hemodynamic Research Unit 

2 La boratori es 
Im age Intensifier 
1 Marconi Camera 
1 VR-660 
3 Monitors 

Respiratory & Orthopedics Dept. 

Examination Room 
1 VR -7000 
1 Monitor 

Pati ent Th era py 

Treatment Room 
1 Camera 
2 Monitors 

Flu oroscopy 

Laboratory 
Image Intensifier 
1 Camera 
3 Monitors 

Diagnostic X-Ray 

Examination Room 
1 Camera 
2 M onitors 

MEDICAL COLLEGE OF GEORGIA 

TELEV ISIO N COMMU N ICATIO NS SYSTEM 

Th e advantages of television to fluo roscopy 
arc seve ral. Of p rim ary impor tance, th e ex
periment is ava il abl e fo r immediate playback_ 
As soon as th e ca theter iza ti on end s, th e ph y
sician ca n repl ay th e tape to confirm hi s diag
nos is o r reexamine se lec ted porti o ns_ Tapes 
arc avail ab le as a teaching device to show 
res ident students w hat to look fo r in making 
th eir ow n exa minati o ns. Al so, ex tended diag
nosis and research are poss ib le sin ce the tapes 
ca n be compared w ith earli er o nes lo trace 
th e cou rse o f a di sease. They ca n be rep layed 
as many tim es as necessa ry to confirm find 
ings, w ithou t repea ted X- ray exposure to th e 

pati ent. 

Radiology Applications 
In the Rad io logy Depar tmen t, a telev ision 
ca mera mo unted behind th e lead wa ll v iews 
the pati en t w hil e the techni cian wa tches a 
monito r at th e X- ray contro l conso le. Thi s type 
of remote monito rin g is an exce ll ent exampl e 
o f telev isio n use w here th ere is any danger to 
techni cians from repea ted rad iati o n exposure. 

Three image intensi fiers have recently been 
install ed in th e Radio logy Departm ent for use 
in flu o roscopy. Th e equi pment is similar to 
that in the hear t ca th c tcr iza li o n area. It is 
used primari ly for gas tri c/ int es tinal exa mina
ti ons and related studi es. Th e sys tem includes 
interco ms and televis ion monito rs in faculty 
o ffi ces_ Thi s permits a resident to receive in 
stantaneous co nsulti ve help if he fin ds an un 

expected pro bl em . 

EDUCATION BUILDING 

Specia l Lab /C lassroom 

3 M onito rs 

114-Seat Auditorium 

6 Monitors 

H al lway-Visua l Page Board 

1 Monitor 

Nurses and Nurses Aid Training 
Telev ision has also found appli ca ti on in train 
ing nurses and nurses aid s. Using th e ca pa
biliti es o f th e Coll ege's televisio n fa cil i ti es, 
many standard procedures are presented to 
stud ent nurses to save th e instru ctors l ime 
and reach more students. Tapes are prepared 
by th e Di v ision of Televi sion Research and 

Sc ience. 

Television Production Studio 
To produce televised instru ction al material , 
th e D iv ision o f Televis ion Resea rch and Se r
v ice has a small but full y equipped televis ion 
stud io. The impress ive ca talog o f taped ma
teria l incl udes mo re than 250 ho urs o f loca ll y 
produced courses for th e Depar tm ent of An
atomy, Medicine, Obs tetri cs and Gyneco logy, 
Pediatri cs, Ph arm aco logy, Phys io logy, Psychi
atry and Neuro logy, Radiology, Surgery, Oph
th almol ogy, Orthoped ics, M edi cine, M aterni 
ty, and Infant Care, Respiratory Service, and 
th e Schoo l o f Nursing. Typi cal titl es include 
Techni ca l Procedures in th e Labor Room, 
Tetanus in th e Umbili ca l Corel, Basic Pharma
co logy o f A uto no mi c Drugs, Cardi ac Pul ses 
in th e Dog, Middle Aged Woman w ith Ten
sion Headaches, Depressed Pati ent at Tim e 
o f Ad mi ss ion, Foca l Se izure in a 60 Yea r Old 
Female, Hypo thyro id Pati ents, Exa mination of 
th e Fee t, Exa mination of th e Carclio-Vascu lar 
Sys tem, Pre natal and Pos tpartum Instru cti o n, 
Breathin g Pattern s, and Asthma in Chi ld ren. 
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Distribution of Television Material 
Acceptance by th e faculty and ~ tudents at th e 
Medica l College of Georgia has led to an 
elaborate network of cabling throughout the 
institution, w ith more bui ld ings to be added 
in th e future. During an ave rage month, th e 
D1v1s1on of Television Resea rch and Service 
replays 70 or 80 different tapes representing 
45 to 50 hours of instruct ion to a total of 
2000 to 2500 persons. Th is does not include 
the playbacks made in th e Psychiatry Depart
ment usi ng th e video tape reco rders and the 
monitors located there, or th e many tapes 
p layed for instructi on to mate rn i ty and res
piratory pat ients. In to tal, th e Co llege has 
more than 40 te lev ision moni to rs on ni ne 
floors of the Talmadge Hospital, in th e Edu
ca tiona l Bu il di ng, Publ ic Hea lth Bui ldi ng and 
Dugas Build ing. 

Other Activities 
As with other successfu l te levision faci li ties 
in universities and co ll eges throughout the 
country, the Te levis ion D ivis ion at the Medi
ca l Co llege of Georgia is cal led upon fo r many 
spec ial activities. A tape en ti tled " M edica l 
Co llege of Georg ia, Yesterday-Today-Tomor
row," and a we lcoming add ress by D r. O' Rear 
for new students, fall into th is ca tegory. Th ese 

14 and similar loca lly produced materi als are 
frequentl y rep layed during alumni and parent 
days as part of the Co llege's publi c and com
munity relations effo rts. 

Cont rol room in the Divis io n of Television Re
search and Se rvice, where tapes a re replayed on 
an Ampex VR-660 reco rder . In an average m on th 
75 lo 85 tapes with 45 lo 50 hours of material are 
distributed to over 2200 students and residents. 
Teleproduction studio is in adjoining room . 

In the Psychiatric Department, two cameras th at 
are located behind one-way mirrors at the end 
of the room pick up an interview for recording 
on an Ampex VR-660 recorder. 

Out-patien ts in the Public Hea lt h 
Building receiving basic informa tion 

on respiratory diseases via an 
Ampex VR-7000 recorder and moni tor. 

Medical students in 
a classroom watch a procedure 

being replayed via televis ion . 
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Color Television Systems: NTSC, SECAM, PAL 
By Joseph Roizen , Ampex Corporation 

Co lor television was introduced in th e Un ited 
States over fifteen yea rs ago with a mechani ca l 
sequential scanning sys tem deve loped by CBS 
Laboratori es. Before i t gai ned w ide acceptance, 
it was rep laced by an all -e lectronic system pio
neered mainly by Radio Corpora ti o n of Amer
ica, then fu ll y deve loped in a joint venture by 
a group of industria l elec tro ni cs laborator ies in 
th e United States . Th e sys tem th at evo lved be
ca me known as NTSC, w hi ch stands for Na
tional Television Systems Committee. Like most 
thin gs designed by a com mittee, it ended up 
with a few deficiencies. At first, th ese held 
back the expansion of co lor television, but 
eventuall y NTSC techno logy improved signifi 
ca ntly, both in prog ram fidel i ty and home re
cept ion. Today, most programs broadcast in the 
United States are in co lor. 

Even w ith the improvements, European te le
vision exper ts w ho looked into the America n 
sys tem felt that i t had some basic design flaws 
and that a new approach was necessary for 
better results. A lso, si nce Europe operates on a 
different power freq uency (SO Hz), and tele
vision line standard, there was no part icular 
reason w hy th ey needed to come up w ith a 
co lo r system compatibl e w ith th e America n 
standard. Some co nve rsion would be required 
in any event. 

Today, two co lor systems have developed in 
Europe: SECAM and PA L. Each has now been 
adopted by va ri ous groups of coun tri es. The 
dec ision to adop t either of th ese sys tems was 
brought about by a mi xture of techno logy and 
politi cs. Here is an examination of their char
acteri sti cs. 

SECAM 
The first system deve loped was th e French 

SECAM w hi ch stands for "Sequenti al and Mem
ory. " It is th e result of Henri de Fran ce's pio
nee ring wo rk. Th e principle behind th e SECAM 
system is that our eyes see changes in bri ght
ness much eas ier th an changes in color. Th e 
complexi ty of th e NTSC sys tem co mes about 
as a result of transmitting, simultaneous ly, all 
bri ghtness (lu minance) and co lor (chrominance) 
informati on, givi ng us more co lor info rmation 
than we are rea l ly ab le to resolve. 

SECAM simpli f ies things by transm i tting all 
th e lumi nance, but onl y the alternatin g co m
ponents of chrom inance information on every 
o th er television li ne. A delay line in the re
ce iver stores chrominan ce information from 
th e prev ious line. Subseq uently, i t is ad ded to 
provide fu ll ch rominance information on each 
line. Th is cuts ver ti ca l co lor reso lution in half : 
eve ry line contai ns redundant co lor informa
tion fro m th e prev ious line, even th ough th e 
co lor on that line may have changed in the 
image being scan ned. However, in pract ice, it 
is difficult to detect th e difference between a 
SECAM image and th at produced by th e full 
simultaneous NTSC system . 

Its method of transmi ss ion makes SECAM 
quite immune to many of th e errors th at NTSC 
is subjec t to. Th e tim e base stab ility req uire
ment is no greater than th at of an ordinary 
monochrome image. Thi s all ows SECAM co lor 

to be recorded and rep layed on a fa irl y un 
modified v ideotape recorder. 

The home receiver for SECAM req uires no 
hue or sa turat ion control , since th ese elements 
are inherently preset by th e system. Th e receiv
er has a normal cont rast and brightness con
tro l, giv ing the v iewer about th e sa me number 
of ad justm ents found on a black and w hite se t. 

SECAM's deficiencies lie in th e presence o f 
a low- leve l subcar ri er w hi ch is no t iceab le in a 
monochrome image, si nce the color subcarrier 
is not suppressed as in NTSC or PA L. It also 
isn' t received as we ll in fringe areas . Cost is 
another facto r. Both SECAM (a nd PAL) receiv
ers are now expected to cost between five and 
ten percent more th an an NTSC receiver. Th e 
additi ona l cost is clue to the integ rating de lay 
l ine necessary to assemb ly th e fina l image on 
the co lo r screen. France, th e Soviet Union and 
a few o th er Eastern European co un tries have 
now adop ted SECAM as the standa rd method 
of co lo r transmission. 

PAL System 
Th e PAL system was developed by Dr. Walter 

Bruch of th e Te lefun ken Company in West Ger
many. It grew out of th e work clone in 1951 by 
B. D. Loughlin in th e Haze ltine Laboratories in 
the United States. PAL stands for " Ph ase A lter
nate Lin e." It describes a technique by w hi ch 
every alternate te levis ion l ine has th e phase of 
th e chromi nance information and the keying 
burst signa l switched by 180° . The system was 
deve loped to eli minate w hat was considered to 
be the major deficiency of the NTSC sys tem. 

Th e dominant hue of an NTSC pi cture is de
fined by the phase of th e co lor subca rrier (see 
Figure 1). Any shift in phase clu e to equipment 
defect, transmission errors, multi-path inter fer
ence or differenti al phase problems ca n show 
up as a definite shift in hue from th e desired 
co lor. Thi s error is particu lar ly obj ec ti onab le in 
fl esh ton es, w here even ve ry small changes in 
ph ase angle produce green or pu rp le faces. Th e 
PAL sys tem overcomes thi s deficiency by alter
nately shifting the ch rom inance subca rri er and 
its burst reference on subsequent telev ision 
li nes . If a positi ve erro r ex ists on Lin e 1, that 
same error w ill translate in to a negative er ror 
on Lin e 2 w hen the subca rri er phase is shifted 
180° . The summation of th ese two opposi te 
erro rs, either throu gh optica l integra ti on on the 
face of th e co lo r kinescope (a nd in th e v iewe r's 
eye), or by electronic means thro ugh th e use of 
a SECAM- type one- line de lay li ne w ill cancel 
out th e error and render th e proper hue to the 
image. Subjec ti ve ly, errors as hi gh as 70° of 
phase shift of ei th er po larity, w hich crea te ve ry 
severe hue shifts on an NTSC image, w ill not 
ca use a noti ceab le change in th e dominant 
wave length of th e co lor (hu e) bei ng presented 
by th e PAL receiver. 

PAL receivers, th erefo re, don't need a hu e 
control , but w ill still have a co lor sa turation 
control. The PA L receiver wi II be somewhat 
more expensive th an an NTSC receiver. Th e 
additional cos t w ill va ry somewhat, based on 
w hether it is a simp le rece ive r using optica l 
integra tion or a delu xe rece ive r using delay 
line techniques . In any case, th e additi onal 
costs are not expected to exceed 12%. 

Video reco rding of th e PA L sys tem involves 
about th e sa me deg ree of comp lexity th at is 
necessa ry for NTSC. A lthough the sys tem is 
somewhat more immune to phase di stortion , it 
st ill requires the time base correctors that are 
used in the Ame ri ca n sys tem . Phase errors o f 
NTSC become tran slated into sa turation changes 
in PA L (Fi gure 2). Most of the W es tern Europea n 
countri es have adopted th e PAL sys tem and 
wi ll operate co lor se rv ices on 625 lines w ith a 
4.43-MHz subca rri er. Other 625- line areas, such 
as Australi a, are expected to fo llow suit. Both 
the United Kingdom and Germany are planning 
to introduce publi c co lor se rv ice befo re th e 
end of 1967. 
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over 500 now in use throughout the world 
the one others try to match: AMPEX VR-2000 HIGH BAND VIDEOTAPE RECORDER 
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