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To get the picture that couldn' t be gotten any other way, ABC 
cameramen used Ampex BC-·110 wireless color cameras to capture interviews 

from the convention floor, hotel suites, and simila r locations. 

ro IHE CONVENTIONS A Year End Report 

(QI 0 PERSUASIVE and compelling are our 
~ modern communications technologies 
and so ubiquitous their coverage of current 
events, it is difficult for us to rea lize that 
some politi ca l activities, conventions among 
them, haven' t ex isted forever. As a matter of 
fact, th e first three presidential elec ti ons in 
the United States had no nominating proce
dure at all , co nven tion , caucus, o r o therwise. 
Th e members of the electoral co ll ege simpl y 
agreed amo ng th emselves that it would be 
Wa shington twice, and Adams once. By 1800, 
political parties had emerged and needed 
some mechanism to choose their candidates. 

At first, this was done simp ly and conven
iently, but not always sa ti sfactori ly, by a co n
gressional ca ucus in W ashington. Then in 
1832, the Anti-Masonic Party, in w hat was ap
parently th eir so le claim to mention in the 
hi sto ry books, set up the first po liti ca l con
vention. The examp le of this innovative but 
short lived group was quickly fol lowed by th e 

ational Republicans and Jefferson ian Dem
oc rats, so that by tradition and usage, con

ntions have been in use since that time. 
Interestingly enough it is by tradition alone 

that convent ions cont inue to operate to this 

day. Thi s is another way of saying that con
ventions have no basis in our constitution 
and are not regulated in any way by the fed
eral government. Many state governments, 
though, exe rcise control over th e se lection 
of convention delega tes. Lately, conventions 
have come under co nsiderab le fire as being 
undemocratic, too confusing, and ce rtain ly 
too long. However, despite sugges tion s to im
prove them, to abo li sh th em completely, or 
to subs titute for them a nationwide presiden
tial primary, th ey seem destined in one form 
or another to be w ith us for quite a w hile to 
come. 

Conventions blend together into a crazy 
quilt colorful patches from a Barnum & Bail ey 
circus, a Chautauqua debate, and an extra
ord inary session of co ngress. Th ey are noisy, 
exc iting, as pecu l iarly Ame ri ca n as th e Fourth 
of Jul y, and just possibly obso lete in the sec
ond half of the 20th Centu ry. 

Both the Republican and Democratic con
ventions follow the same basic procedure and 
order of busi ness. Before the actual balloting 
begins, a couple of days are spent on party 
rituals, such as seat ing the delegates, rules, 

speech making, and party business. Even be
fore thi s, a week or so is spent hammering 
out a platform acceptable to all factions. Nom
inating ca ndidates for pres ident and vice
president comes on th e third day, usually fol
lowed by noisy floor demonstration s. These 
demonstrations used to have mo re political 
significance in previous yea rs and sometimes 
helped sway convent ions. (Th e ga ll ery's chant 
of " We wan t Wilkie" is th e classic case in 
point.) More recently, however, hired dem
ons trators, some of whom cheerfull y w hoop 
it up amidst balloons and marching bands for 
more than one candidate, have made demon
strat ions lose some of th eir signifi ca nce. For 
this reason, future conventions may permit 
onl y delegates to participate. Finall y, the vot
ing for presidential nominee takes place. On 
the fourth day, nominations and voting for 
the vice pres iden ti al choice are th e order of 
business, which with the accep tance speeches 
of both nominees pretty much wrap up the 
proceed ings. 

The job of the communications media is 
to bring this quadrennial political show to 
the viewi ng and li stening public as part if its 
responsibi lity of informing th e electorate. 
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MOUNTING A CONVENTION REMOTE : 
Mountains of Work, Millions of Dollars. What 
does it take to put on television's largest re
mote? In a few words, mountains of work 
and millions of dollars. To provide their gavel
to-gavel coverage, CBS and NBC each brought 
750 to 800 news people, technicians, and ad
ministrators to the convention cities. ABC, 
with its unconventional convention coverage, 
used more than 400. Among the radio nets 
and European correspondents, another 300 
souls were present, not to mention the print 
and magazine people. Network costs were 
widely publicized as $23 million total for all 
networks. This doesn't count loss of adver
tising revenue since the networks can only 
sell part of the avai lable commercial time to 
sponsors. 

The on ly practical way to cover remotes of 
this magnitude (unless they're in New York 
or Los Angeles) is by pre-wired vans and 
trailers, even if both conventions are in the 
same city. While it would seem ideal to put 
in cabling, studios and booths ahead of time 
in a convent ion hall when it is built or re
modeled, it simply is too much to expect that 
it will be suitab le for the particular coverage 
required. The number and location of cam
eras, the number of recorders, the RF links 
needed, and the switching involved works 
out to be different nearly every time. So, 
when the networks are asked to advise archi
tects and p lanners on new convention halls, 
they invariably are reduced to pleading for 
enough electric power, adequate air condi
tioning for the stepped up li ghting needs of 
color, and plenty of room to park vans and 
trucks inside or adjacent to the hall. 

1968 CONVENTIONS: Full Color, Wireless 
Color Cameras, Back-Pack VTRs, Slo-Mo Disc. 
In keeping with long standing tradition the 
Republicans held their convention first in 
early August, followed a couple of weeks 
later by the Democrats. This year the two 
conventions were held in separate citi es, 
Miami Beach and Chicago, w hi ch presented 
many prob lems for communications media. 

In terms of television technology, 1968 was 
set apart by severa l marked distinctions from 
ear li er conventions. In the first place, all cov
erage was in color this time. More important
ly, a great deal of floor coverage was done 
with the portab le hand-held co lor cameras, 
most of them with microwave to eliminate 
the prob lem of connecting cab les. Similar ly, 
wireless microphones of a new breed came 
into w ide use. Away from the convent ion 
.floor, back-pack videotape reco rd ers were 
used for the first time by two nets wh ich 
added a new dimension to behind the scenes 
and fast breaking news, particularly in Chica
go where tape sped by courie rs had to take 
the place of microwave links. Finally, rea l on
site production flexibil ity in high band color 

was possible this time by the use of st ill 
frame ("Slo-Mo") disc recorders and electronic 
videotape editing so that splice free segments 
from many different sources could be assem
bled into programs for rep lay within the 
shortest time after the event. 

Two of the three networks offered complete 
coverage, the so-called gave l-to-gavel report
ing of CBS and NBC. ABC on the other hand, 
through a mixture of strict budgets and ex
perimentation put on a 90-minute summary 
from 9 :30 to 11 :00 pm, in what they termed 
their unconventional convention coverage. 
Besides the three television networks, the 
European Broadcasting Union, many Euro
pean radio networks as wel l as American 
radio networks (Mutual, Group W, Metro
media) were fully represented. 

gether were continuous platforms runni 
among the vehicles. ABC used 13 trai lers a 
only two vans, building the remainder of their 
required space on site at both the Miami and 
Chicago convention halls. 

In terms of cameras used, the figures rep
resent a big increase over 1964. Both CBS and 
NBC used about 60 cameras each. ABC with 
its more limited coverage had about 20. In 
the case of the pool coverage of the podium 
and floor, which all of the networks and in
dependents subscribed to, these came ras were 
supplied and manned in Miami by NBC and 
similarly by CBS in Chicago. Mutual broadcast
ing provided pooled audio from each state 
position on the floor and from the speakers 
platform. ABC coord inated and integrated RF 
communications. 

View of convention floor from ABC's booth. 

A MULTIMILLION DOLLAR MOVING JOB: 
From Miami to Chicago. Because the con
ventions were sp lit between cit ies some two 
thousand miles distant, the networks from 
the beginning planned to install as much 
equipment as poss ible in trai lers and vans 
which in theory could be plugged in at each 
end. Need less to say, the thousands of miles 
of cab le and installation of fixed came ras 
arou nd the halls made this idea li zed theory 
quite a bit more difficult in practice. CBS had 
over 60 trailers, vans and mobile units. Sev
era l of th e trailers were put side by side w ith 
connect ing doorways for office and admi ni s
trative use. Most of the equipment and the 
vans were brought in from CBS New York 
and CBS Hollywood. Connecti ng the vans to-

HAND HELD COLOR CAMERAS: Linked by 
RF. Really unique to the camera cove rage in 
the '68 conventions was the first extensive 
use of w ireless co lor ca meras. The A BC units, 
the Ampex BC-100 "Scramb ler," which saw 
extensive service at football games and the 
w inter Olympics in Grenoble were also used 
in Mexico City to cover th e summer Olym
pics. This unit uses two Philips Plumbicon * 
tubes and an RF back-pack module supplied 
by Microwave Associates. Sharp, brilliant co
lor is obtained at light leve ls as low as 100 
foot cand les. It operates on a v ideo trans
mission frequency of 13 GHz. Si mil arly, the 
CBS labs Minicam Mark VI and the RCA 
pack portable operated at 13 GHz. Comp 
menting the freedom of use and flexibility of 
*REG . TM, N.V. PHILIPS' GLOEILAMPENFA BRlEKEN 



CBS anchorman at the conventions, 
news correspondent Walte r Cronkite. CBS correspondent Mike Wallace. 

Frank Reynolds, ABC News. 

ABC control booth. 

the wireless ca meras was a new breed of in
te rference free w ireless microphones sup
p li ed primarily by Microwave Associates as 
used by CBS, and Airborne Instruments Lab
oratory as used by ABC and NBC. 

VIDEOTAPE RECORDERS : Studios, Remote 
Vans, and Back Pack. The increased quantities 
of equipment app lied not only to cameras 
but to videotape reco rders as well. CBS had 
a total of 21 recorders, topped off by two 
VR-2000's in Miami and six VR-2000's in Chi
cago, accompan ied by three VR-3000 back
oack recorders. The VR-3000's were used with 

S's new co lor camera to move outside of 
e arena and pick up important events as 

they happened. For examp le, in Chicago five 

CBS correspondent Eric Seva reid. 

One of three dual VR-2000 equipped recorder stations set up by ABC in 
Chicago . Girl in foreground is logging a tape during recording to provide 
a last access index and archival record. One station had an Ampex 
HS-100 Slo-Mo recorder for stills and slow motion . 

William F. Buckley and Gore Vidal presented opposing 
views during ABC's unconventional convention coverage. 
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CBS mobile units with a typical complement 
of one VR-1200 and one of their three VR-
3000's shuttled between the hotels, the sites 
where demonstrations might be held, and in 
nearby environs of the Amphitheatre. CBS 
converted all commercials to high band tape 
for replay on two of their VR-2000's from the 
convention hall. CBS's recorders were in al
most constant use recording every minute of 
the floor coverage, the pool cameras, and 
pickups from other points in the hall. 

ABC had ten videotape recorders, six VR-
2000's (three with Editec) and a VR-1200 at 
the Amphitheatre. In addition, they had three 
vans, each with VR-1200's which moved be
tween the hotels and other areas to cover 
fast breaking news. ABC handled its com
mercials from the network center in New York 
or by the local outlet, WBKB. 

Because of a communications strike and 
other delays in setting up in Chicago, the 
networks were not able to have a microwave 
link between the downtown areas and the 
convention hall, as they had in Miami Beach. 
For this reason the versatility, immediate re
play, and color fidelity of videotape recording 
again proved it value. Fast breaking events 
were covered by the recorder equipped vans 
and VR-3000 back-pack units as they hap
pened. The tapes were sped by special mo
torcycle courier to the Amphitheatre for im
mediate replay. To handle expected activities 
at the headquarters hotel without microwave 
link, CBS put in four extra VR-2000's to work 
with some 16 cameras at the hotel. 

UNCONVENTIONAL ABC NEWS: 90-Minute 
Coverage. The most interesting and discussed 
experiment at the convention was the un
conventional convention coverage carried by 
ABC television. The executive producer Wally 
Pfister d.ivided his 90-minute prime time pac
kage into five distinct sections . His idea was 
to edit the coverage in the same way that a 
good newspaper would. Pfister said, " Instead 
of just putting on all cameras and showing 
viewers endless hours of ceremonials, we are 
going to spend our time giving them an in
depth view of the behind the scenes process 
of choosing presidential candidates." 

The first segment of the 90-minute pro
gram was a 2S to 30-minute instant do 
mentary highlighting a particular theme a> 
anchored by Howard K. Smith. Following the 
documentary a 20-minute round-table dis
cussion was held by the correspondents who 
actually covered the floor activities and other 
behind the scenes action. This section was 
moderated by ABC News political editor Wil
liam Lawrence. 

The third segment was Insider's Report: a 
five to six-minute hard news in-depth feature 
led by Frank Reynolds to focus on some im
portant aspect of the convention that other
wise might get lost in the crush . These re
ports for example, included studies of the 
delegates communications set-ups, and the 
security measures. The fourth segment, run
ning 15 to 20 minutes, featured the incisive 
and often controversial viewpoints of Guest 
Commentators William F. Buckley, Jr., and 
Gore Vidal. Moderating was Howard K. Smith. 
The final element in the unconventional for
mat was an eight or ten-minute segment 
called " Update" to bring the viewer right up 
to the moment on what had been taking 
place while ABC's convention program was 
on the air. Closing off the Update section was 
a short segment called "Lawrence on the 
Spot" in which the veteran political editor 
made a prediction on what would be hap
pening the next day. The entire format w 
kept quite flexible so that any segment co 
be made longer or shorter to handle eac 
day's events. 

ABC floor reporters. 



Rear of CBS trailers, part of the 
60-odd trailers, vans and mobile units 

brought to Chicago by CBS. 

·-----

Putting together this 90-minute segment 
was basically an all-day job monitoring and 
recording significant events. But actual as
sembly with the aid of electronic editing on 
the VR-2000 recorders was compressed into 
the hour and a half or so before the show 
went on the air. Since it was a mixture of live 
coverage by anchorman and commentators, 
plus many news segments recorded during 
the day, the activity around the three video
tape rooms was pretty much of a white flash 
in the final moments before air time. 

All seven of the ABC videotape recorders 
were in use to produce a typical 90-minute 
session. Basically, the three rooms, two with 
two VR-2000 recorders each, the third with 
two VR-2000's and a VR-1200, were assigned 
as follows. One room previewed material re
corded during the day. A second room re
corded the proceedings from the pool cam
era. A third room either recorded selected 
material from the first two rooms or it re
viewed tapes just brought in from the mo
bile units. 

Stationed at each of the machines as ma
terial was being recorded or replayed were 
logging typists who put down keywords at 
each minute interval or between minutes if 
a change of scene or quotable comment had 

ccurred. These logging records are kept with 
each tape for semi-permanent storage in the 
ABC library. 

Croup W sent out detailed coverage to eight radio stations 
in key markets with the help of three Ampex 602 recorders. 

Mutual Radio's control room and announce booths 
showing two Ampex 600 series recorders in use. 
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ABC's pre-convention coverage also proved the value 
of the Ampex BC-110 wireless color camera. 

Metromedia radio provided 
coverage to nine stations 

around the country. Equip
ment used included Ampex 

607 recorder and SA-10 
speaker amplifier units. 

KLAC.LosAngres 
WCBM.Balfimore 
KN EWSanFrancisco 

European Broadcasting Union leased this VR-1200 equipped 
van from CFTO to recurcl µuol cuverage and its own floor camera. CBS 

managed EBU technical arrangements in Chicago. NBC in Miami . 

STILL FRAME VIDEO : l he "Slo-Mo" High 
Band Color Recorder. Especial ly interesting 
during the airing and pre-preparation of the 
90-minute segment was the selection of short 
segments for still frame recording on the 
Ampex HS-100 "Slo-Mo" high-band color re
corder. On the fourth evening of the Chicago 
convention, the vice-presidential nominations 
were taking p lace. It was also known that the 
presidential nomi nee wou ld be arriving and 
his entry into the ha ll wou ld be recorded 
from a pool camera . Many tapes from that 
day and earlier in the week were quickly 
scanned, using one, two, or even three re
corders at a time to select a wave of the hand, 
a smile, or a closeup of a candidate and his 
wife, to record onto the Hs-·100 disc recorder. 
This recorder can repeat up to 30 seconds of 
action over and over again. Transferring back 
from the HS-100 onto another VR-2000 that 
is equipped with Editec allows a sti ll frame 
of a hand wave or particular expression to 
be stretched out for as long a time as the 
director wants, to establish a theme idea o r 
muud. In each of the recorder stations, on 
of the VR-2000's was equipped with electron
ic editor, so that these inserts from the HS-
100 as well as inserts from the other recorders 
and fi lm chains could be inserted quickly and 
easily without breakup of the picture. 

For the closing sequence on this session, 
six individual still frame shots were selected 
showing Vice-President Humphrey wav ing, 
Humphrey with his wife, Senato r Muskie at 
the podium, Senator Muskie's w i fe and the 
two candidates together, all in sti ll -frame im
ages. Similar ly, the HS-100 machine was used 
at the Repub l ican convention and at ear li er 
sessions of the Democratic convention in the 
opening and closing sequences to show still 
frames of significant moments. 

FUTURE CONVENTIONS: Unconventional 
Coverage to Become Conventional? Televi
sion certainly plans to be there in force again 
at the 1972 nationa l conventions. W hether 
the ABC unconventiona l summary format wi l l 
be adopted by the other nets remains to be 
seen. The best guess is that it might be, but 
with modifications to tailor it for their own 
sty le. In the realm of equipment, hand-held 
wire less co lor cameras, back pack videotape 
machines, and slow-motion recorders have 
unquestionab ly proved their va lue and re l ia
bility under fire. These wi l l become, alonP 
with newer deve lopments in miniatu rizatio 
a permanent feature in covering te levision's 
biggest remote. • 
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Special Report: 

Ampex at the Olympics 
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Fifteen-story Communications Tower rushed to completion by Mexican Ministry of Comm un ications housed 
recording, swi tching, monitoring and microwave transmissio n gear. Antenna dishes on th e roof linked the tower with 

cameras at the various venues around th e city and re lay stations to th e U.S. and overseas satellites. 

More Than 50 Networks Captured Olympic Color 
and Spectacle for 800 Million World Viewers 

MEXICO 68, a graphic symbol splashed in bright colors throughout Mexico City, 
signified the place and date of the XIX modern Olympiad. Records of all kinds 
were set here, athletic and otherwise, including a new record of television coverage 
by more than 50 broadcasting networks from every corner of the earth . It was 
television's biggest effort by far (requiring for example, 60 videotape recorders), 
and proved among other th ings that nations can work together equally as 
well in the tele-communications arena, as on the athletic field. 



lf HE ORIGINAL Olympic Games were be
gun by the ancient Greeks, who carried 
on these quadrennial athletic contests 

for some 12 centuries, from 776 B.C. to 400 
A.D . The games celebrated amateurism and 
masculinity, and projected the Greek ideal 
of perfection in mind and body. The games 
showed their love of sports and sport heroes, 
much as the modern games do today. 

Three words symbolize the Greek ideals of 
the Olympics: citius, altius and fortius (swift
er, higher and stronger). These words are still 
carried on the medals awarded to Olympic 
winners. 

The modern Olympics began in 1896 with 
ten nations participating. Very likely the games 
would have remained buried in history ex
cept for the single minded efforts of a French
man, Baron Pierre de Coubertin. During the 
1880s, archeologists from Germany had re
discovered the sacred valley of Olympia and 
the ruins of the stadium. De Coubertin visited 
this site and dedicated himself to re-estab-

;hing the games as a measure of amateurism 
1n international sports, both to promote bro
therhood and to combat what he felt was a 
rise of commercialism in sports. 

MEXICO 68: 110 Nations, 7900 Athletes. Mex
ico is particularly suited for the fiesta atmos
phere of an Olympics because fiestas have 
always been one thing the Mexicans do well. 
However, the choice of Mexico City was 
questioned at first by those who doubted 
that it could provide the proper facilities in 
time for the games. 

In all respects Mexico came through . Super 
highways supplanted dusty roads. The Univer
sity of Mexico's stadium was expanded to 
seat 80,000 for the track and field events. A 
waterway at the pre-Columbian floating gar
dens of Xochimilco was rebuilt to accommo
date 7,000 boating enthusiasts. The existing 
Aztec stadium, already able to handle 107,000 
fans, was designated for soccer. A new sports 
palace for basketball with a copper panel 
Geodesic dome was put up specifically for 
the Olympics. Other sports were held in 
specially renovated or newly built facilities 
around the city. New street signs, ticket and 
information booths, posters, banners, and 
Olympic symbols all in bright colors added a 
festive look to Mexico's biggest fiesta ever. 

COMMUNICATIONS TOWER: 15 Floors of 
Television Gear. To handle the requirements 
of television broadcasting, the Mexican gov
ernment rushed to completion a brand new 
15-story Tower of Communications. This ul
tra-modern, glass walled structure fits in well 
with the strikingly beautiful architecture found 
throughout the capital city. Microwave dishes 
on the roof top linked cameras at the venues 



with the Tower, where reco rd ing, switching, 
and monitoring gear was located. Traversing 
th e floors brought you in contact layer by lay
er with th e largest array of televis ion equip
ment eve r assembled for a remote broadcast. 
The one link of commona l ity co nnecting these 
SO diverse network o rgani za tion s was more 
than 30 Ampex videotape recorders (of the 
60 total) located here. In use constantly dur
ing the day and long into each night, th ese 
machines taped nea rl y all events, th en were 
used to edit this mass o f material into concise 
summaries showing the cri ti ca l matches and 
record breaking events of th e day. It was es ti 
mated that at peak v iewi ng times, some 800 
million v iewers thro ughout th e world were 
seei ng pi ctures reproduced wholly or in part 
from thi s vast co llection of vi deotape reco rd
ers. Other roof top di shes connected wi th re
lay statiom in th e U.S. for cross country and 
international sate llite transmissions. After th e 
Olympics, this bui lding will be taken over by 
the Ministry of Communi cat ions to consoli
date severa l of its opera ti ons under one roof. 

TELEVISION'S BIGGEST EFFORT-60 Ampex 
VTR'S, 800 mill ion viewers. Ju st as the Mexi
can government began its prepara ti ons sev
era l years ago for the Olympics, the interna
tional television networks also began geari ng 
up we ll ahead of time. Rea li zing that the 
transmission, camera pickup, and reco rding 
req uire men ts of a remote broadcast such as 
the Olympics cou ld not be handled by any 
network in any city in the wor ld, the networks 
began th eir p lans lo bring in equ ipment from 
the outs ide, working close ly with the Mex ican 
M ini stry of Commun ications . 

To provide the SO-plus videotape recorders 
o ri gi nally estimated as req uired, Ampex Co r
poration in conju nction w ith the Europea 
Broadcasting Union, ITV of the UK, the NH t 
network of Japan and others, began discuss
ing specia l lease arrangemen ts for videotape 
recording equipment some two years ago . In 
cluded in the lease was ful l back up by Am
pex installation and se rvice enginee rs who 
came on location with the eq uipment, plus 
spare parts, many of w hi ch were hand carried 
by Ampex personne l travel ing between Ca li 
fornia and Mexico in support of the games. 
These arrangements plus th e network-owned 
recorders brought to Mexico City made the 
Olympics an excl usive for Ampex videotape 
recorders. The grand total was 60, including 
23 VR-2000 and 1S VR-1200 studi o or van 
mounted recorders, p lus two VR-3000 back 
pack and three 11 5-100 disk recorders. Com
paring previous games, eleven videotape re
corders, all monochrome, were used in Rome 
in 1960. In Tokyo, it was 46 recorders, all 
monochrome except for two. 

A totally new dimension in Mexico was 
the hand-held wire less cameras (BC-1 10) and 
back-pack recorders (VR-3000) w hi ch brought 
closeup action direct from the stadium floor 
and the O lymp ic swimming poo l, to supp le
ment the 60 or more fixed cameras. The VR-
3000 recorders and BC-110 cameras got pic
tures that simp ly couldn't be taken any other 
way. 

ABC-TV: Hand-held Color Cameras and SI 
Mo. The American Broadcasting Company, 
fresh from its triumph in technique and tech
nology at the Grenob le Winter games, came 

I 



ABC brought back th e unique closeup action of track, field and swimming events with three Ampex 
BC-1'10 back-pack wireless color cameras. These came ras and the VR-3000 back-pack recorders 
provided cove rage that simply couldn't be go tt en any other way . 

This ABC Slo-Mo disc recorder (A mpex HS-100) 
brought world viewe rs spectacular coverage of 
track finishes, sw immin g and divin g events. ABC 
•1sed two HS-100's, NHK of j apan, one. Stop and 
, /ow motion in lull color, plus closeups caught 
by back-pack cameras and recorders added a to
tally new dimemion to 196B Olympics coverage. 

to M ex ico Cily prepared to do an even better 
job cove rin g th e Mexican O lympics. ABC put 
on the air more than 47 1/2 hours of cove rage 
during th e 16 days of th e Olympics, w hi ch is 
almost double th e previous record of broad
cas t hours se t at Grenoble. To do thi s job ABC 
brought down a staff of 460 people, 45 cam
eras (32 of them color) station ed at 18 lo
t:a tion s around the city, 12 video tape reco rd-

rs (seven VR-2000, two HS-1 00, and three 
VR-1200), 100,000 feet of cab le, and several 
Ampex built mobile vans from WFAA in Dal
las, Se ros Teleproduction in San Francisco, and 

Underneath the Olympic Stadium, this VR-2000 
worked in conjunction with an HS-100 to record 
many events and select segmen ts for slow and 
stop mo t ion. Scene on monitor at /elt is from 
ABC's crane-moun ted camera high over stadium. 

ABC Holl ywood. To prepare its 47 1/2 hours of 
air material , ABC actually reco rded nearly 
nine tim es as much tape, a total of about 400 
hours during th e two-week games. 

ABC control and recording was centered 
on th e 10th and 11th floors of th e Communi
ca tions Tower. Here four VR-2000's and two 
VR-1200's reco rded events throughout the day 
fo r review, edit, and assembly into early after
noon and evening broadcasts. An HS-100 " Slo
Mo" di sc recorde r located here provided still 
frame pictures and slow motion for th e open
ing and closing sequences on the air masters. 

At the Olympic Stadium 16 ABC co lor 
ca meras ca ught the act ion in track and field. 
Cameras were eve rywhere, including one pre
ca riou sly mounted on a tempo rary construc
tion crane 225 feet up and operated by an 
apparent ly nerveless cameraman. Undern eath 
the stand s, an additional VR-2000 and HS-100 
teamed up to record slow and stop motion 
in full co lor that so effecti ve ly showed the 
superlative effo rts of th e individual athletes 
as world and Olympic records were shattered. 

Again adding that enti rely new dimension 
to close up coverage so successfu l in Gre
noble (a nd ABC's NCAA football coverage) 
were three BC-110 wire less color cameras. 
Th ese hand-held units roamed th e stadium 
floor to bring th e tight action of fi eld events 
like pole vaults, long jumps, and hammer 
throws right onto the home viewer's screen. 
Similarly, after th e start of th e swimming and 
diving even ts that the U.S. scored so heavily 
in , ABC moved one of its BC-110 and both 
HS-100 Slo-Mo units to the Olympi c swim
ming pool to supplement the fixed cameras 
and provide the spectacu lar slow motion of 
di ving and the finish of each swimming race. 

At the rowing and canoeing races held at 
beautiful Xochimilco, Marconi Mark VII color 
cameras in an Ampex built van leased by ABC 
from Seros Telep roduction in San Franci sco 
captured these even ts for AB C's VR-2000 and 
VR-1200 reco rders at th e Tower. 

Besides its own exclusive camera cove rage, 
ABC worked closely with all other broadcast
ers in producing pool feeds of many events 
for th eir use. 

CBC CANADA: Dual Language Coverage. The 
Canadian Broadcasting Corporation came to 
M exico City fully equipped to send back its 
comprehensive coverage in both French and 
English. Duplicate control , audio, and record
ing se tups were install ed in th e 10th floor of 
th e Tower. Th e dual language secti ons each 
had two VR-1200 recorders. At th e principal 
venue fo r each day's activities, a VR-1200-
eq uipped va n recorded all events from CBC's 
lwo co lor cameras o r from the ABC, EBU or 
NHK poo l ca meras. (S ix CBC co lo r ca meras 
were leased to ABC for the games.) Th ese 



Ampex VR-1200-equipped van brought to Mexi
co City by Ca nadian Broadcasting Corporation. 
O th er vans built or equipped by Ampex were 
the ABCIWFAA and ABC/Seros Teleprocluction 
mo/Jilc units . 

Editing session a l European Broadcasting Union 
facility in Communications Tower. Many hours of 
coverage were cut down to concise summaries 
by EBU technicians for gene ral and unilateral 
broadcasts via sa tellite to Europe . 

Overa ll view showin g thre e of EBU's six VR-2000 
recorders. 

Imm edia te ly following a w o m en's track event, ITV Great Britain recorded this interview in nea rby 
stands with one of its two VR-3000 back-pack recorde rs. This plus o ther interviews of th e day w e re 
assembled on a VR-1200 at th e Towe rs to make up a 15-minute unilateral broadcast each evening. 

tapes, along with other tapes of events re
corded on the four VR-1200's at the Tower 
were edited alte rnately by the French and 
English staffs of CBC for regular evening 
broadcast tu Canada via M ex ican and U.S. 
microwave. 

A sma ll studio in the Tower with a color 
camera afforded a location for interviews and 
commentary by CBC announcers in either 
language. 

For audio in se rt and hi story purposes, dual 
language reco rding set ups each used two 
Ampex AG-350 recorders to record the com
mentators at the stadiums. Any portion of 
these, or commentary originating from the 
studio, could be added to th e language ver
sion s. 

EBU: 43 Broadcasting Organizations. Provid
ing coverage for 43 separate broadcasting or
ganizations, the 135-man team of th e Europe
an Broadcasting Union had by far the most 
complex language assignment at the 1968 
Olympics. All European countries, plu s sev
eral Near East countri es and Paki stan , partook 
of EBU se rvices. The method of preparation 
was to record the main events on six VR-2000 
·reco rders loca ted on th e ninth floor of the 
Tower. Th en on a regular schedule, the tapes 
for each event were replayed into two view-

ing rooms for review by commentators from 
each country. Indi v idual announce booths 
were available to each net so that comments 
in th e native language could be prepared to 
accompany th e v ideo. 

Each morning, afternoon, and evening, a 
one-hour summary assembled from th e day's 
reco rding was put on the satellite for trans
mission to Europe. In addit ion , live transmis
sion of many events went out unedited during 
the day for reco rding or broadcast in Europe. 
Al l recording in th e Tower was done on a 
525-line standard, with NTSC co lor. In Lon 
don, the BBC, which had respon sibility at th e 
games for video, provided a computerized 
standards converte r to change 525/NTSC co lor 
to 625/PAL co lor instantaneousl y. For SECAM 
co lor in France and Eastern Europe, th ese PAL 
tran smi ss ions were simply record ed in SECAM 
co lor on v ideo tape recorders in those coun
tries for rebroadcast during later program
ming. Audio at th e games was handled by the 
French ORTF network. RAI of Ital y, and ZDF 
and ARD of Germany were responsible for 
the v ideotape recording. 

Besides th e summary EBU coverage, some 
19 European networks also did extensive uni
lateral transmi ss ion s. These were made u 
mostly from ed ited portions of tapes recorde 
during th e day with special intervi ews or 
commentary added. 
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ITV - GREAT BRITAIN : Two VR-3000 Back 
Pack Recorders. Certainly the most ambitious 
of the unilateral efforts carried on by Euro
pean broadcaste rs were the on-the-spot inter
views and commentary of Independent Tele
v ision from the U.K. ITV leased from Ampex 
two VR-3000 back pack reco rders and a VR-
1200 studio recorder. 

The two VR-3000 teams were on the move 
all day. They recorded interviews with ath
letes, coaches, medical expe rts, arrival of im
portant personages, and similar fast-breaking 
events that benefit from the closeup, l ive
action feeling brought out so well by the in
stant replay of videotape. Back in the Tower, 
these tapes were replayed for editing on the 
VR-1200 to assemble !TV's daily 15-minute 
unilateral. 

A typical fast-moving day with one of the 
VR-3000 teams revolved around a special ser
ies of interviews with Tim Johnson, the British 
marathon runner. Capitalizing on the mobility 
of the VR-3000 reco rder, the team first inter
viewed Tim at the Olympic vi ll age about 2 
p .m. with the modern high-rise quarters of 
the athletes as a colorful backdrop. Then the 
crew sped to Zocolo, the cen ter city plaza of 
Mexico City, as an example of one of the 
areas the marathon race would pass through. 
Here additional footage was shot with the 
Cathedral and Government buildings adding 
authenticity and the feeling of the Olympic 
City. Then, two other locations along city 
streets and plazas were simi lar ly captured. 
Shooting of the new footage was comp leted 
about 6:30 p.m. 

Immediately after the shooting, the tapes 
were rushed back to the Tower where about 
7 p.m. fast editing on th e VR-1200 began. 
From the hour or so of marathon coverage, 
plus high l ight materials brought in from the 
other VR-3000, a 15-minute program was as
sembled we ll ahead of air time . Finally, at 
12:30 a.m., the air master was replayed on the 
VR-1200 during !TV's time slot on the satellite. 

Making up the team for this special unilat
!ra l activity and the commentary that went 
with the regular EBU summaries were 32 ITV 
people (24 technical and administrative, and 
eight production and direction). 

BBC-GREAT BRITAIN : M ore Than 200 Hours 
of Coverage. BBC's team at the Olympics was 
made up of 35 program and engineering per
;onnel headed up by Peter Dimmock, O.B.E., 
Manager of Outside Broadcast. With five pro
grams daily on BBC-1 in monochrome, and 
two on BBC-2 in color, the network broadcast 
more than 200 hours of coverage in the U.K. 
BBC operated as part of EBU, but also ran its 
own 30 minute unilateral each day. To com
plement EBU video coverage, BBC had a spe
cial open audio link to London . In addition, 
BBC used the studios of Te lesistema Mexicana 
to record its commentators using that net
work's VR-2000 recorders and Marconi Mark 
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VI I cameras. These special insert tapes went 
into the daily unilateral and were also air 
shipped to London for additional use there. 

Besides its extensive coverage, BBC was re
sponsible for video for EBU and made one of 
the most significant technical contributions 
with its computerized color standards trans
lator located in London. This state of the art 
device is a fie ld store delay l ine trans lator, 
deve loped under the direction of BBC's Peter 
Rainger. It instantly converted signals via the 
Atlantic satellite from Mexico in 525-line 
NTSC color to 625-line PAL co lor for retrans
mission and recording throughout the EBU 
member network countries. 

ITV network of Great Britain used two VR-3000's to capture fast-breaking interviews and events. Here 
a marathon runner views an interview recorded seconds before using the camera viewer which 
doubles as a miniature monitor for instant replay. 



Marconi Mark VII color camera used by Telesis
tema M ex icano . This was one of seven Mark Vl/ 's 
(plus live other color cameras ) used by the net 
work , along with five VR-2000's , three VR-1200's, 
one VR-1200-equipped van, plus VR-7000 and 
VR - 1000 recorders . 

NHK - JAPAN : 16 Cameras and Six VTR's. 
NHK, the Japanese Nationa l Network, had 
one of the most comp lete instal lat ions at the 
Olympics. Beginning more than a year ago, 
NHK technicians came to Mexico City Lo or
ganize their Olympic coverage. Over this per
iod of time, they gradually brought in and 
checked out masses of transmission , monitor
ing, and test equipment. Al l of this was from 
Japan, with the so le exception of the record
ers specia l ly leased from Ampex, six VR-1200's 
and one HS-100. At the various venues, NHK 
dLled as one of the principal pool camera 
sources with 16 color cameras picking up the 
action. 

During each day, events of greatest interest 
to the 67 Japanese stations were recorded on 
six VR-1200's. From these tapes, two full hours 
were assembled for satellite transmission to 
Japan, all in color. To bring out the drama of 
individual effort, closeups of events were re
corded on the HS-100 in slow motion to show 
such details as the musc le action of we ight 
lifters or jumpers, or the facial expression of 
a runner during a heat. NHK had a studio 
adjacent to its recorder area where interviews 
and commentary were done. Olympic graphic 
symbo ls decorated the wal ls to add to the 
color of the commentary. 

TELESISTEMA MEXICANO. Channel 5 in Mex
ico City not only supplied local transmiss io ns 
throughout Mexico, but also provided a good 
portion of the pool camera coverage at the 
venues. Over ha lf of its Mexican b roadcasts 
were in co lor. For pickup at the stadiums, 
Tclesistema used 12 color cameras includ ing 
seven Marconi Mark V I l 's. Videotape record
ing was done on f ive VR-2000's and th ree 
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NHK of Japan had one of the large't set ups in 
Mexico City. Equipment included 16 color cam 
eras at the venues, six VR-1200's, and this HS-200 
Slow Motion disc recorder . 

Engineer at the ABC Australia facility checks a 
tape for edit on one of th e network 's two VR -
2000's used in Mexico City 

VR-1200's at its recording center. In addition, 
monochrome recording for synd ication to 
provincial stations as wel l as Centra l and 
South America were done on VR-1000C and 
VR-7000 recorders. Supplementing the studio 
recording, one of the two Telesistema color 
mobile vans had a VR-1200 recorder in addi
tion to its camera chain s. 

ABC AUSTRALIA. The Australian Broadcast
ing Corporation brought a team of techni
cians, program people, and two VR-2000 re
corders to Mexico City. The recorders were 
part of an Ampex shipment to ABC in Austra
l ia that was diverted to Mexico so that they 
were first used for the O lympics. ABC is a 
government-sponsored network that serves 
some 39 stations around the country. In addi
tion , for the Olympic games, ABC also pro
vided coverage for an additional 50 com
mercial stations. 

Am pex Corporation • 401 Broadway • Redwood City• California 94063 • U .S.A. 

Two Ampex VR-7000 serie' recorders used hy 
Radio Manila to record and edit tapes in a one
inch format . Tapes were air-shipped to Manila 
for release . 

In al l, Austra l ia recorded some 150 hours of 
material. These tapes were edi ted each day 
for a regular evening broadcast in Sydney. 
From there, retransmission throughout Aus
tralia took place. Field and track, followed 
closely by swimming, are the most popular 
sports in Australia, but other sports are also of 
interest to Australian sports fans and were re
corded during the 1968 Olympics. 

RADIO MANILA. Radio Manila serves four 
television stations in the Phi lippine Islands. 
Two of these are linked by cable, the other 
two replay network releases on duplicate 
tapes in the VR-7000 format. In Mexico City, 
Radio Manila used two Ampex VR-7800 re
corders for its Olympic coverage. One record
er recorded three to four hours daily qf se
lected events, then the second came into use 
to assemble a broadcast master for air ship
ment to Manila. There, the master was broad
cast locally and also duplicated for the pro
vincial stations. 

An announcer in the Tower added local 
commentary to each tape, using a special 
no ise cance ll ing microphone in the same 
room as the recorders. 

TELEBOGOTA AND RADIO CHILE. For service 
to its viewers in Colombia, Telebogota used 
a VR-1100 recorder on the 14th floor of the 
Tower to record selected events. Tapes were 
air shipped to Bogota for editing and release 
every evening. 

Simi larly, Radio Chile recorded on a VR 
660 to rrovide the same service to its viewers 
via air mail broadcast masters sent to that 
country. • 
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Olympic athletes were enthusiastic about the 
video recordings that brought an instant replay 
of their performances at Lake Tahoe. 

Coach and track team member study replay 
of form at starling blocks as replayed 
from this VR-7000 recorder . 

Videotape recording, television's familiar "in
stant replay," helped the U.S. track and field 
team prepare for the 1968 Olympic Games. 
Payton Jordan, head coach of the team and 
Stanford University track coach, said the team 
obtained the closed circuit television record
ing system for use during its high altitude 
training program at Echo Summit near Lake 
Tahoe, California. 

The training program included stints in 
front of the instant replay camera and record
er for most of the track team members. Typi
cally, each group of athletes-pole vaulters, 
high jumpers, sprinters, weight men-worked 
out together and their performances were 
recorded on video tape. Athletes and coaches 
then gathered around the Olympics video 
cart to view the playback. After analyzing 
their own individual performances, athletes 
returned to the field to iron out weaknesses 
that were noticed. 

Coach Jordan said that the instant replay 
unit had been invaluable in helping ready 
U.S. track and field stars for the tough inter-

national competition in the Olympic Games. 
The television system was specially designed 

for the team by Ampex. Packaged in a small 
auto trailer, it was moved from place to place 
at the training site by a gasoline-powered 
golf cart. The system consisted of a VR-7800 
portable closed circuit videotape recorder, a 
CC-323 television camera with zoom lens and 
remote operating controls. Two viewing mon
itors were included to let coaches and ath
letes get that valuable second look immedi
ately after each event. 

Jordan said team aspirants were enthusias
tic about studying video recordings of their 
performances. Following the elimination trials 
that established team members, the coaching 
staff scheduled videotape reviews as a regu
lar part of the four-week training routine. 

" We are confident that confronting these 
gifted athletes, even those capable of world 
record performances, with their flaws and 
strong points alike will enable them to in
crease their consistency and better prepare 
them for Olympic competition," Jordan said. 

High alUtude O lympic training camp al Lake Tahoe, California used ins tant replay 
from an Ampex VR-7000 and CC-323 camera to help in the training program . 
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Television 
w1TH Teutonic 

Thoroughness 

JUDGING A TELEVISION SERVICE : Study the 
Test Pattern. As we pointed out in our pre
vious articles on Briti sh and French television, 
the test pattern used by a network sometimes 
gives a clue to its programming or technical 
philosophy. In the case of Germany, the test 
pattern is a no-nonsen se se ries of bars and 
shadings without pictorial or graphic embel
l ishment. It is in keeping wi th th e planning, 
o rder and quality that di stingui sh German 
telev ision. In th e area of planning, for exam
p le, a staff has been se lected and is already 
working on th e arrangements for te levision 
coverage of th e 1972 Olympi cs to be held in 
Germany. 

On th e equipment side too, th e th o rough
ness of th e Teutonic mind is ev ident. Probab
ly one of th e few exceptions a German tech
ni cian encounters to th e fami l iarity of loca ll y 
produced equipment is th e videotape reco rd 
ers used by th e German network s. In Ger
many, as in most countri es of the world, th e 
quest for techni ca l excell ence has brought 
Am pex reco rd ers into th e production and 
distribution of television programming. In al l, 
some 65 Ampex v ideo tape television reco rd 
ers are used by the two German netwo rk s. 
These include many of th e o lder VR-1000 
series, as we ll as an increasi ng number of the 
latest hi gh band models, th e VR-2000 and th e 
VR-1200. 

It may seem to the casual viewer that television 
as a form of public communications is quite similar 
throughout the world. Nearly everywhere we can 
find the familiar picture tube in the home, cameras in 
the studio, videotape recorders in the control room, 
and the jagged pattern of antennas on the skyline. 
But the thing that marks German television as different 
from that in many other countries is its concern 
for the highest technical quality. The German nation 
is noted for what is usually called a Teutonic 
thoroughness . In the case of television, this comes out 
as a pride in maintaining the strictest technical 
standards so that the best possible picture reaches a 
viewer anywhere in the nation. Each station and 
distribution facility has a wide array of measuring 
devices and technical personnel whose sole function 
is to continuously monitor all signals from camera 
to recorder to transmission link. 

A Report of the ARD and ZFD 
Television Networks of Germany 

LEGAL BASIS OF TELEVISION : Public Corpo
ration s But Not Government Control. Both 
German networks have been se t up as publi c 
co rporation s and are regulated by legislation 
from either the state (Lander) or federal gov
ernments. Th e legislation spell s out th e rol e 
of broadcasting as concerning itse lf with the 
welfare of th e public and not se rving as an 
instrument of th e government, a group of 
peopl e or any individual. Program s are to be 
democrati c, revea l cultura l respon sibility, and 
show impartiality. Program s must be aimed 
at freedom, justice and truth, respect for th e 
ri ghts of the individual , understanding be
tween nation s and defense of th e basic hu 
man rights guaranteed in th e co nstitution . 

Both networks rece ive th e majority of th eir 
financial assistance from a television li censing 
fee paid by set owners w hich is a common 
practice in all European co untri es. In Ger
many thi s is DM60 or about $·15 a year. Thi s 
co mpares wi th $14 in Great Britain, and $17 
in France. 

TV ADVERTISING : Limited in Time, But in 
Great Deman d. Both networks carry commer
cial advertising, albeit in a slightly different 
format than we are accustomed to in th e 
United States. Th e first channel all ows 22 min
utes of adverti sing on each weekday evening, 
broken into three separate blocks of seven 
minutes, five minutes and ten minutes. All 
three blocks run between 7 pm and 8 pm 
sandwiched between a good night program 
for children, national news, and local new s 
and weather. The second German network 
limits advertising to 20 minutes a day, again 
on weekdays only, broken into four five-min
ute blocks scheduled at half-hour interval s 
between 6:15 pm and 8 pm . Even though thi s 
doesn ' t add up to a great dea l o f adve rti sing, 
th e competiti on among German sponso rs for 
the available tim e is very intense. 

On th e second network, w hich is more na
tional in scope and is th erefo re o f greater 
va lue to a sponsor, advertising to taled $20 
mi lli on in 1966. Thi s amounts to about 25 
percent o f th e network 's total opera ting bud 
get. In term s of total advertising in all media, 
thi s represent s about one-fifth of al l money 
spent for advertising. On th e first networ' 
adve rti sing is also widely used, but is broa 
cast on a reg io nal basis in the 7 pm to 8 pm 
period before th e nati onw ide hookup that be
gins at 8 o'clock. 



ARD/SFB ARDISFB 

ZDF 

ZDF ZDF ARDISFB 

ZDF (Second Network) and ARDISFB (First Network Berlin Station) programming. 

PROGRAM COMMENT: Emphasis on News 
and Culture. German te levision programming 
relies heavi ly on news, cu lture and, to a smal l
er but important extent, entertainment. The 
news d ivisions of the two networks have a 
large budget fo r documentar ies, po l it ica l an
alys is, persona l ity interviews, in addition to 
coverage of routine news, both local and na
tional , and weather and sports. Culture is 
another main area. This includes opera, oper
etta, ba l let, classical theatre (Shakespeare, Ib
sen, Strindberg, Goethe, and Schiller), plus a 
good representation of contemporary German 
drama. For the popular taste, both networks 
import a good number of series and specials 
from the United States and Great Britain , be
sides producing their own situation comedies 
and melodrama. America n programs regu larly 
seen in Germany during recent seasons in
clude Bonanza, Honey West, Car 54 Where 
Are You, Harrigan and Son, The Fugitive, The 
Detectives, The Man From U.N.C.L.E., and a 
variety of documentaries and specials. Just 
about all of these use dubbed dia log which 
is done extremely skillfully by professional 
actors and actresses. 

.:OLOR TELEVISION : Eight Hours per Week 
in PAL. Color television began in Germany in 
the fa ll of 1967 with about eight hours a week 
broadcast regularly by each network. True to 

its creed of thoroughness and qua lity, the 
Germans improved on the United States NTSC 
co lor system, coming up with their own PAL 
(Phase Alternate Line) system. PAL has now 
been adapted by all West European countries 
except France. The PAL system corrects some 
of the prob lems of the NTSC system, particu
larly its sens i tivity to color shift, but increases 
the cost of the home receiver by about 10 
to 12 percent. 

Total te levision households in Germany 
number about 14 mi llion. Nearly all of these 
can receive the first network and almost 90 
percent the second network, which broad
casts on the UHF band. Both networks use the 
625-line, SO-field system, now the accepted 
line standard throughout Europe. Sale of color 
sets is expected to increase sharply as more 
and more programs appear in color. 

FIRST CHANNEL: The ARD 
Germany's first channel was set up in 1950 as 
a loose confederation of the regiona l ly con
trol led stat ions in the nine provinces of Ger
many (see accompanying table) . Formal name 
of this organization is ARD (Working Federa
tion of German Broadcast Facilities). Each 
station broadcasts its own local programming 
but joins the network for national programs 
in the 8 to 10:30 time slot each evening. 

The nine member stations have agreed to 
the percentage of programming that each will 
supply to the rest of the network for th is eve
ning period. The largest contributors are NOR 
(Nord Deutscher Rundfun k) in Hamburg, the 
WDR (Westdeutscher Rundfu nk) in Co logne, 
and BR (Bayerischer Rundfunk) in M un ich. 

SFB : Sender Freies Berlin. To i llustrate ARD 
operations, we have selected one of the re
gional ARD stations, SFB in Berlin. SFB stands 
for Sender Freies Berlin, which can be trans
lated roughly as Radio Free Berl in, so named 
to set it apart from the East German station. 
Operating on Channel 7, it began broadcast
ing in the early 1950s. It has respons ibi lity for 
eight percent of ARD programming, which is 
devoted largely to news and documentaries, 
reflecting the interest of all Germans in their 
former capital city. Because of the special 
political situation in West Berlin and its rela
tively smaller population , the other stations 
of the ARD provide a grant to help support 
the Berlin outlet. In 1966, Berl in had about 
580,000 television viewers and 910,000 radio 
listeners. 

SFB is now completing a new television fa
cility located adjacent to its existing buildings . 
Thi s new ultra-modern center wi l l have three 
large studios: one 800 square meters and two 
others 560 square meters each. Attached to 
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each studio will be control rooms for picture, 
lighting and sound plus staff rooms, storage 
areas, and construction shops. The large stu 
dio will be equipped for both color and mo
nochrome. Several smaller studios are used 
for live news coverage of commentators and 
international correspondents. 

In th e control room area are five Ampex 
VR-2000's, equipped for color recording and 
playback. Two are equipped with Editec which 
enables inserts to be added easily into news 
and documentaries. An Editec equipped ma
chine is paired with another machine in re
corde r stations, each machine sharing com
mon monitoring and control circuitry. In ad
dition, four VR-1000 's, are also outfitted into 
dual installations. 

The actual program schedule for SFB, as for 
all German stations, is spelled out by regula
tions. This calls for certain types of program
ming during specified time slots throughout 
each hour of th e day and week . 

ZDF : The Second German Network 
ZDF (Zweites Deutsches Fernsehen) was born 
in the late 1950s during Germany's post war 
boom. Instead of having the state government 
expand their ARD stations, the federal gov
ernment decided on a new national service 
usi ng the UHF broadcast band . Th e enabling 
legislation for the second network sets it up 
as a completely separate entity, but it has 
some carefully defined ties to the ARD. For 
example, programming executives from two 
networks must get together regularly to be 
sure that the viewer has a choice of programs 
and that shows of a similar type will not con
flict with each other in the same period. Also, 
the first network shares with the second the 
income from licensing fees paid by television 
set owners. 

An important distinction between the two 
networks is the more national flavor of the 
second network. All of the ZDF programs 
o riginate from the headquarters and control 
center located nea r Mainz. Member stations 
exchange some material , and, like the ARD, 
broadcast their own regional news and local 
interest shows. But the approach and philoso
phy are definitely national rather than region
al in emphasis. 

Recently, the ZDF moved into a new color 
production and transmission facility close to 
Mainz, on a hill ca lled Lerchenberg. The cen
tral control and distribution room fit very well 

Broadcasting Ho use of Sender Freies Berlin , 
th e first netwo rk statio n in Berlin . 

ZDF (Seco nd Network) co lor broadcasting fa cility at Lerchenberg near Mainz . 
Al right is a garage that houses three VR-2000 equipped mobile vans. 

into the Teutoni c image of order and plan
ning with its computer room design approach 
including a raised floor and concea led cable 
run s. To handle playback of programs for na
tional di stribution , two VR-2000's, two 16mm 
and three 35mm color film chains are used. 

Also, headquartered at Lerchenberg are 
three color equipped mobile vans. Two have 
a single VR-2000, the third has two VR-2000's. 
Th ese mobile vans are on the road constantly 
throughout Germany for sports, news events, 
documentaries, and on-site location shooting 
for dramatic presentations. 

Connected by microwave link to Lerchen
berg, is th e ZDF news center in Weisbaden 
which records and relays all news program-

ming for the network. Even local news pro
grams from outlying stations come here on 
microwave or cable to be reco rded on six 
VR-1000 recorders for later broadcast. 

Most dramatic and variety programming on 
videotape is recorded in Munich, and to some 
extent at the ZDF station in Berlin. Film pro
duction is centered in Hamburg. For its tape 
productions, the ZDF studio in Munich is do
ing an increasing percentage in color using 
two high band VR-2000's. Th e Munich facility 
also has a VR-1000 used primarily for local 
news production. In total , the second German 
network has 24 Ampex videotape record 
extending from the VR-1000C to the hig 
band VR-2000. 



SECOND NETWORK (ZDF) FACILITIES 

Headquarters : Mainz 

Studios: Berlin Kiel 
Bonn Mainz 
Bremen Munich 
Dusse ldorf Saarbrucken 
Hamburg Stuttgart 
Hannover Wi esbaden 

FIRST NETWORK (ARD) TV STATIONS 

Location and Resonsibility for Production 
of National Programs 

BR (Bayerischer Rundfunk) Munich ..... 17% 

HR (Hess ischer Rundfunk) Frankfurt .... 8% 

NOR (Norddeutscher Rdfk) Hamburg ... 20% 

SFB (Sender Freies Berlin) Berlin .. ...... 8% 

SOR (S uddeutscher Rundfunk) Stuttgart. . 8% 

cwF (S udwestfunk) Baden Baden ....... 8% 

/DR (Westdeutscher Rdfk) Co logne ... 25% 

RB (Radio Bremen) Bremen ..... . ...... 3% 

SR (Saarlandischer Rdfk) Saarbrucken ... 3% 

CHANNEL THREE: Educational and Cultural. 
A third channe l in Germany operated by the 
ARD broadcasts in UHF in three regional 
areas. The regular broadcast schedule extends 
from about 5 pm to 10 pm each day, includ
ing weekends, from September through June. 
Th e three reg ions covered are north, handled 
jointly by the ARD stations in Berlin , Bremen 
and Hamburg, the central handled by HR 
(Hessische-Rundfunk) in Frankfurt and the 
south handled by BR (Bayerische Rundfunk) in 
Munich. Another third program is broadcast 
byWDR (Westdeutsche Rundfunk) in Cologne. 

The Berlin station SFB provides about 20 to 
25 percent of the programming broadcast on 
the third channel in the north. Overall third 
channe l programs divide about half and half 
between educat ion and culture. Cultura l pro
grams are more esoteric and inte ll ectual than 
those on the first and second channe ls. For 
example, avant garde drama, modern dance, 
and language programming in English , Italian, 
French, as well as German for Germans is 
ca rri ed. Besides th e ARD third channel ed u-

tional programs, the ZDF has just begun a 
hool se rvice which is running initially from 

2 pm to 3 pm each day. • 

Contro l and recorder room al ZFD (Second Network) color broadcasting 
facility near Mainz with lwo of th e live VR-2000's loca ted here. 
The entire ZFD network uses some 24 Ampex videotape machines. 

ARDISFB (F irst Network, Berlin Station) recorder room in Broadcasting House, Berlin, 
with one of SFB's five VR-2000's. ARD stations use over 40 Ampex videotape recorders. 

Interior of ZDF (Second Network) van headquartered at Lerchenberg near Mainz 
with two VR-2000 recorders. Two other ZDF vans each have a single VR-2000. 
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Computer-aided 
Electrical Circuit Design 
by G. C. Ternes, Ampex Co rpora tion 

INTRODUCTION 
The growing avai lab il i ty of d igital compu ters 
to design engineers has res ulted in the rapi d 
development o f a new d iscipline : computer
aided des ign. Not on ly does th e im mense cal 
culati ng power of a digi ta l computer enab le 
the designer to carry out th e exact ing analys is 
and synthes is of circuits on a hi th erto unpre
cedented sca le, it has also resul ted in com
plete ly new design techni ques and phil oso
phi es and has brought systems previously 
only accessib le to cu t-and-t ry treatment wi th 
in the reach o f paper-design methods. 

In a somewhat arbitrary fashion, th e opera
ti ons used in computer-a ided circuit design 
may be cl ass i fied as fo llows: 1) device mode l
ing, 2) network analys is, 3) to lerance analys is, 
4) circui t optim iza tion, 5) ci rcui t syn th es is. 

D EVICE MODELING 
Circui ts conta ining act ive or non linear de
vices, such as transistors, d iodes, ferromagnet
ic or ferroelec tric elements (o r even electron 
tu bes), can be analyzed and their properties 
predic ted accura tely on ly if th e computer has 
adequate in fo rmati on about all these devices. 
Thi s in fo rmation is usually provided in th e 
fo rm of an equi va lent circuit, i.e., a netwo rk 
consist ing of simple RLC elements and vo lt
age or current generato rs. A ll element va lues 
of this network may depend on th e various 
vo ltages or currents in th e circui t. 

The conf igurat ion and element va lues of 
th e equivalent netwo rk may be found from 
experimental results or from the physica l th e
ory of the device. In ei ther case, th e com
puted respo nse of the model must approx i
mate the obse rved response of the device for 
all con ditions of interest. To achieve thi s, sev
era l models are often used alternative ly to 
describe th e sa me device (e.g., a transisto r) 
in its va ri ous reg ions o f operati on (e.g., acti ve, 
cut-off, satura ted). 

NETWORK ANALYS IS 
After all physica l devices have been rep laced 
by their equivalent ci rcuits, the designer is 
left w ith a network conta ining resisto rs, capa
citors, coi ls, generato rs and, in some cases, 
swi tches . Th is circui t ca n now be analyzed, 
i.e., its response to any exc itati on may be 
ca lculated. The programs perfor ming thi s ca l-

cu lation can be classif ied as ac, de o r transient 
analysis programs. 

Ac analys is programs compu te the response 
of the netwo rk to a single- freq uency sine 
wave excitation. The network is assumed to 
be l inear, although, of course, it may conta in 
acti ve elements in the linea r reg ions o f thei r 
ope rat ions. Th e ca lculati on itself may consist 
simply o f es tabli shi ng and so lvi ng the mesh 
o r nodal eq uat ions. The eff icient pe rfo rmance 
of thi s compu tation req ui res th e use of th e 
methods o f topo logy and matrix algebra, most
ly to si mpl ify th e somewha t tedious book
keepi ng cho res during the ca lculation. The 
techniques used to so lve the linea r system of 
equations must be a powerful one, since 
there may be a large (100 or mo re) number 
o f unknowns. 

The de analys is of linear networks is per
fo rmed much as th e ac analys is. In fac t, it is 
even simp ler, si nce the vo ltages and currents 
may be descr ibed by rea l ra ther than complex 
numbers. Th e de analys is of networks con
tai ning nonlinear elements (e.g., th e bi as an
alys is of a transistor ci rcuit), however, poses a 
completely d iffe rent and much more di ffi cul t 
p roblem. It leads to simultaneous nonlinear 
equati ons, w hich generally may be so lved 
only using itera ti ve methods, such as the fa
m ili ar Newton p rocess. The convergence of 
thi s process is by no means assured, and it 
may lead to meaningless answers even in sim
p le cases. In fact, no completely sa ti sfacto ry 
way has been found to so lve thi s problem, 
although many use ful methods are now avai l
able. 

The transient analysis of linear networks 
may in pri nciple be pe rfo rmed by fin di ng the 
analyti cal sol ut ion (using, e.g., inve rse Laplace 
transformation) and then eva luating it at spe
cified time-i nterva ls. It turns out, however, 
th at thi s process is slow and inaccurate fo r 
large netwo rks. Some nove l techniques o f sys-

tern theory, usi ng the so-ca ll ed state-va riab les 
of th e circuit, have proven much more effec
tive in fi nd ing numeri ca lly th e ti me response. 

For nonl inear networks, var ious techn iques 
are ava ilabl e. O ne possibil i ty is to es tabli sh 
th e differential equations o f the circuit and 
th en rep lace th em with an approximately 
equi va lent sys tem o f finite di ffe rence equa
t ions. Th e choice o f the tim e-step used in sol v 
ing th ese equations is cri ti ca l. A n i ll -chose. 
t ime-s tep may lead to unnecessarily lengthy 
calcula ti on o r, wo rse stil l, to inaccurate re
sults. 

TOLERANCE ANALYSIS 
One of th e most useful app li ca ti ons of com
pute r-aided circuit analys is is predi cting th e 
stat ist ica l and worst-case effects o f element 
to lerances. Th e computer must be supplied 
w ith th e poss ib le upper and lower limits of 
all element va lues, transisto r parameters and 
other circuit constants. It wi ll then deri ve th e 
possib le lowest and highest values of th e vo lt
ages and currents, as well as thei r standard 
dev iations. A common assumption is that th e 
element va ri at ions are small : say, less than 
±20% o f the nominal va lues. Th en, the deri v
at ives of th e vo ltages and currents w ith re
spect to th e element va lues may be assumed 
to be constants, w ith great sim pli fications re
sulting in th e compu tat ions. Fo r large to ler
ances thi s assumption fail s; th en th e so-ca ll ed 
Monte Carl o techn ique may be used to ana
lyze the effect of element va ri ati ons. This 
technique consists o f repeated analysis of th e 
circuit, w ith th e element va lues randomly 
chosen w ithin their specified l im i ts. If th e 
number of tri als is sufficiently large, meaning
ful informa ti on may be obtai ned on bo th th e 
stat istica l and th e wo rst-case effect of the to' 
erances. 

As an extreme case of to lerance analysis, it 
is easy to f ind th e behavior o f the circuit un-



der failure cond iti ons in one or more ele
ments, o r for overloading, overheati ng, power
supply fa ilure, or re lated cond i tions, in order 
to study or implement se lf-protecting features. 

CIRCU IT OPTIMIZATION 
The techniques described so far are analytical 
in nature : th e behavior of a given network is 
calculated. Very often, th e reverse of thi s pro
cess is desi rab le: to a speci fi ed response, a 
netwo rk shou ld be found. For a lim ited class 
of such prob lems (mostly filter-design prob
lems) analytical so lution is ava il able . Howev
er, fo r most practical c ircuits contai ning act ive 
elements th ere ex ists no exact, step-by-step 
design process. Then the i terat ive algorithm s 
of circuit optimization may be resorted to. 

A typical circuit optimization program re
quires, in add ition to th e specifi ed respon se, 
a reasonable initi al approximati on to th e cir
cuit sat isfying th e requirements. The actual 
response of this approximating circuit is first 
compared w ith the required response. If th e 
ag reement is suffi ciently good, the process is 

1pped. If not, conclusions are drawn (by the 
_J mputer) from th e size and shape of the 
erro r on how to modify the app roximati ng 
circuit in o rder to bring its behavior close r to 
w hat was specif ied. Th e modified circuit is 
then again analyzed, and if necessary, further 
improved. Thi s cycle is repeated as many 
times as necessary. Sometimes as many as SO 
iterat ions may be needed if the requirements 
are st ri ct o r th e initial guess is too far from th e 
optimum . Obviously, th e modifyi ng algorithm 
(usual ly based on nonlinear programming 
techniques) as we ll as th e circuit analys is rou
tine used in th e calculati on should be highly 
effic ien t, or excessive computing tim e may 
result. 

It is of interest to note th at optimizat ion 
methods can also be used in device mode ling 
to obtain optimum match between the ob
served response of the device and the com
puted response of the mode l. Furthermore, 
" pessim izat ion" may be used to achieve ab
so lutely foolproof worst-case analysis, which 
th e conventional techn iques, discussed above, 
sometim es do not provide. 

CIRCUIT SYNTHESIS 
Th ere are many important practi cal problems, 
especia lly in the des ign of fi lters and delay 
netwo rks, w hich have been so lved analyt ica l
Iv. For th ese cases, step-by-step design proce-

res have been ava ilable and used for many 
,ears. It turns out, pa radox ica lly, that simply 
programming th ese time-tested processes for 
th e computer leads to inaccurate results. The 

reason is that manua l ca lculations were re
str icted by human li mitations to low-degree, 
simple circuits. In design ing such small net
works, the inherent ill -conditioning of the 
synthesis technique does not manifest itself. 
Using computers, circuits with up to 50 
branches may be designed w ithin a few min
utes. For such large networks, especially if 
they are narrow-band se lective circuits, the 
accuracy difficulti es become ove rwhelming. 

Recent efforts by circui t theorists have re
sulted in a novel design technique performed 
exc lusively in term s of a nonphys ica l frequen
cy va riable. This new va ria ble, in effect, trans
forms sharp ly frequency-selecti ve netwo rks in
to non-se lecti ve ones, and thereby elim inates 
the accuracy problem. Typical ly, th e conven
tional des ign of an n-branch fi l ter circui t re
quires n significant digits in th e ca lcu lation ; 
using the new technique, th e sa me ci rcuit de
sign needs on ly n/4 to n/3 digits. 

COMPUTING HARDWARE 
The hardware utilized in computer-a ided de
sign may range from conventional batch-type 
computers th ro ugh time-shared terminals, to 
h igh ly sophi sticated special-purpose design 
stations. In i ts most elaborate fo rm , this de
sign stati on may contai n a small loca l compu
ter w ith its own memory, a graphi c display 
unit utili zi ng a ca thode-ray tube and li ght pen 
as we ll as a di sp lay memory, and a typewriter 
for numerical input-output operations. Th e 
designer "assembles" hi s circuits using th e 
l ight-pen from element symbo ls d isp layed on 
th e sc reen, and types in hi s initi al element 
va lues under th e contro l of the local compu
ter. After that, th e term ina l is connected to a 
large centra l comp uter w hich ca rries out th e 
analysis, tolerance study, o r optimization as 
instructed by the des igner. The results are 
graphica lly di sp layed on the CRT (with hard 
copy made if des ired) o r typed out. 

A less sophi sti ca ted, but still very useful 
tool is provided by the time-shared computer 
terminal. Here, the des igner is coup led to a 
large computer through a typewriter and tele
phone l ines . He is sharing the faci l iti es of that 
computer with maybe 20 other users; but, 
nevertheless, he has nea rly instantaneous ac
cess to it. In situat ions when a great dea l of 
human intervention is desi rable, such as in 
th e case of cut-and-try paper-des ign or even 
optimization with dubious initia l approxima
tion, th is rap id access is o f great importance. 

Need less to say, batch computers are em i
nently use ful for run-o f-the-mill ana lys is, tol
erance invest igation and "sa fe" optimizati on 
problems. 

EXAMPLE 
The steps fo ll owed in the computer-a ided de
sign of a frequency-se lective transistor feed
back ampl ifie r may be as fol lows: 

1. A tentative circui t configuration and ele
ment val ues are found by the designer. 

2. Th e l inear ac and de eq uiva lent ci rcuits 
of all transistors and diodes are found by the 
designer. 

3. Th e desired de bias va lues for all active 
elements are postulated. Th e bias resis tors in 
th e ci rcui t are then optimized using the com
puter to provide these bi as conditions along 
w ith an acceptab le power supply drain. 

4. Th e frequency-dependent elements (L, 
C) and th ose res istors w hi ch do not affect the 
bias condi ti ons (e.g., those in se ri es with a 
capacitor o r in paralle l with a coil) are next 
optim ized to provide the desired frequency
response. 

5. Pract ica l tolerances are es tabli shed for 
al l passive element va lues as we ll as for al l 
tran sistor parameters. Using th ese, a stat ist ica l 
or wo rst-case analys is ca n be performed using 
the computer to ascertain whether th e bias, 
dissipation, and frequency- response remain 
acceptable under normal element-varia tions. 

SUMMARY 
Computer-a ided ci rcuit design enables the de
signer to ob tain reli able and fail-safe ci rcuits 
without cut-and - try experimentation. Some 
tasks, such as stati sti cal , worst-case and fai l
ure analys is ca nnot be performed any other 
way. O th ers, such as multiparameter optimi 
zation, are impractica l without a computer. 

Ampex is in th e fo refront of techno logy in 
computer-aided circuit des ign. M any of th e 
available large-sca le analysis and tol erance 
study programs are being uti l ized, and some 
sma ller special-purpose ones have been cre
ated. A large sca le, mu l ti-purpose, modern 
fi lter des ign program is being completed . In 
add iti on, some pioneering wo rk has been per
formed in circuit optimi za ti on, using both 
batch and time-shared computers. 
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the first Plumbicon* 
color camera that gives 

you full studio performance 

This is the only one that does it all -gives you greater performance versatility 
than any other co lo r camera. In the studio , it del ivers sharp, brilliant color at 
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only 50 pounds (without lens). even lighter than previous monochrome cam
eras. And the featherweight half-inch cable lets you run where other color 
cameras try to walk. Three thousand feet of thi s rugged cable weighs only 360 
pounds ; 3000 feet of conventional color cable weighs one and a half tons ! 
Other outstanding BC-200 features : new two-tube design that cuts registration 
and set-up time in half ; excellent colorimetry, high sensitivity and freedom 
from lag ; 5-minute warmup time ; bright (150 ft. lamberts) viewfinder ; integrated 
circuits ; portable , half-rack camera control unit. For more information on the 
BC-200, contact Ampex, 401 Broadway, Redwood City, California 94063. 
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