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sl ide s to v i d~ ()tur e , th e picture m o ni
to r sho uld pro vid e meaningful indi
c'u ti o ns of t h L' chara cte ri sti cs o f the 
irn3.ges bein g re produced . F o r example , 
d f ilm w itll J reddish col o r cast sh o uld 
1'l'lll lllCL' te lev ision pi ctures that have 
:1 red di sh arrw aran ce , and an e x ce ssive
I)' ~ o nt r :t s t y fil m sh o uld be re pro
dU L'c' d with a ll d et a il in shadow areas 
c lip pe d otT It is u nly in this way that 
rhe " perat LH resp o ll sible fo r repro duc
Ill).! the fi lm ,; and slide s can make th e 
prLlper dec isiu ns as to what corre c
lio ns are nee d ed . su as to give a uni
filrm . high q uali ry picture o utput. 

In a p rore rl y adjusted picture m o ni
t ,',r th e whi tt' sc reen at 100 unit s video 
ll'\'e l Sllll UIJ be measured at appro x i
mate lv 3 0 foo t larnbe.rts, and it s co lor 
tclllp~ rature sh o uld be matched with 
~ refe re nce at 1) 6 ~00. Black level 
Shlll ild he se t with the brightness con
t ro l at th e pu int where the scanning 
lin es di sap pe ar . 

Operating a Camera-Tvpe Telecine . 
A w ell-ll1 ai nta i ll l ~ d and properl y ad

.iuste d ca ll1 eru- ty[lt' tele c ine should giv e 
high Ljual ity u ll(lr te levi sio n pictures , 

" , 

sharp , clear, we ll balanced and with 
an e x ce~Lent range of co lor and gray 
scale vali.t e~. 'The greates t care is need ed , 
however , in th e alignm ent o f the equip
ment to make sure that pi c tures with 
th e be st possible 4u ality are being 
obtain ed . SM PTF supplie s su bj ec tive 
co lor refe ren ce films or slid es that 
can be projecte d in a revi ew room , 
and th en reprodu ced in the telecine 
for co mparison. 

Most camera-t y pe te lecines available 
at· th e presen t time have been design ed 
fo r automati c o pe rati o n in what is 
so me times te rm ed the " h ands-off" 
mode. Th e fir s t s tep that mu st be ta ken 
in setting up a tele cine for film post
productio n is to disa b le th ese co ntrols , 
so that th e chain will operate as a 
passive rep rodu cer , produ cing te levision 
pictures that co rresp ond as closely 
as possible with the color im ages in 
the fil ms or slid es. 

Because Je signers have been so mu ch 
preoccupied with giving broadcasters 
automated equipment requiring mini
mum attentio n , available telecine s sel
d o m have adequa d fle x ibility for 
post productio n. At > the very least , 

the telecine should have color trim 
controls in addition to adjustable 
gain and black level. Most telecine 
cameras have some provision for elec
tro nic image enhancement to sharpen 
up the edges of picture details. Some 
tele cines are supplied also with color 
masking and gamma correction cir
cuits. 

When a film is being reproduced, 
the o perator cannot see what is on 
the film . The picture monitor shows 
only what is being taken off the film 
by the telecine . If these images are not 
acceptable or if it is considered that 
some improvement can be made in 
Their appearanc. , the operator then 
adju sts the camera controls in whatever 
direction seems to be needed. 

This method of pic ture reproduction 
has the ad vantage that the effects of 
any change in a camera control can 
be seen at once in the picture monitor 
display , and if the desired effect or 
picture change is not obtained, the 
con trol can be restored to its pre-set 
position as established during initial 
~~m~t. 0 
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4. MAKING RECORDINGS ON 
VIDEOTAPE . 

In til e ,':Jrl y days () f te lev ision, film 
was used ex te nsively to make kine
, co pe re co rdin gs o f programs produ ce d 
with liv e te k visio n cam e ras. But the 
p k tllre lJu alit y o bta inable when the se 
rn :ll rdin gs w.: re p lay ed bac !.; in a tele
Cill t' left a gre at deal to be de sire d. 
I \ tc' n sivc' r,'sea rch was undertak en to 
find so mL' \\'av to n~c( )rd vide o signals 
(1 11 magn etiC' iap L·. ,\t that time so und 
was being II.'L·lI rd ed succe ssfull y o n 
l /-:l -in . tape. but th ,' frequ ency range 
in viLk o sign ~:I:; ()ver 4 M f17 as co m
pa re d wi th 1" tll ~O kH z appeared 
to be an in Sli J'i n Uunta ble pro bl e m. 

Th e n in 1 C) ~ 6 engine e rs at th e 
Amp ex ClI rr . in California ann o un ced 
'that th e\ ' had developeJ a wo r!.;able 
sy,te'm r"or re co rding teievision signals 
o n m agnetic tare ~ in s. in width by 
ll1 L' an s o f a high speed ro tating he ad 
wheel. With this meth o d narrow, close
ly space d vid eo track s we re rec o rded 
annss th e wid th Irf the tape as it was 

drawn over 'th e head whe el at th e rate 
o f 15 in che,; per seco nd. So und was 
re corded in a co ntinu ous tra c k al o ng 
o ne edge o f th e tap e while a co ntro l 
tra c k o n the "opposite e dge was used 
for synchronizati o n. De m o nstra tions o f 
produ cti o n m o dels o f th e Amp ex 
reco rd e r sh owe d tha t th e pic ture s 
re covered fro m the tap e in playbac k 
on th e sa m e machin e were vn y nearly 
indi stinguish able in sid e-b y-sid e com
pariso n with th e o riginal p ic tu re s fr o m 
a li ve televisio n cam e ra . 

T o e nsure interchangeabilit y o f re
co rd e d program s, th e ~-in . vid eotape 
system with tran sve rse tra cing o f 
vide o track s by a ro ta tin g head whee l 
fitted with fo ur reco rd in g heads was 
lJ u iL' kl y adop ted hy th e televisio n 
indu stry as th e p ro fessio n al reco rding 
stand ard. Th e dt'sign at io n , 2-in q ua
dru ple x re co rding , was al so ad o pted 
at an e arl y stage . In sh o rt o rder alm ost 
every te le visio n s tati o n had at least one 

an d o ften several " o f the se record
e rs: acco rding to a recent rep o rt over 

4 ,000 were in use in North America 
alo ne . 

Helical Scan Video Recording. 
A new and quite different method 

o f vide o recording developed by Ja
panese engineers was announced only 
a few y ears later. In this system the 
magnetic tape was wra'pped around a 
large rev o lving drum containing a 
single reco rding head , the tape follow
ing a helical path from the feed to the 
takeup reel. As the tape was carried' 
aro und the drum , long slanting can
tin uo us tracks were laid down on the 
tap e. 

This meth o d of recording had 
seve ral o bvious advantages, the most 
imp o rtant being greatly simplified ma
chine constructio n and o peration , and 
much lower cost. Soon , a great variety 
of helical scan or slant track recorders 
appeared o n the market. Thousands 
of these machines have been acquired 
by business , industry and' educational 
institu tions for use in what might be 



termed semi-professional applications. It 
was recognized at the outset that play
back signal quality ob tainable with 
helical scan reco rd e rs was n ot acce pt
able for televisio n broadcasting. But 
for many other purposes th e ability 
to make video re co rdings with mo
derately priced equipment was a major 
consideration and in most si tuati o ns 
the deciding fact o r. 

For seve ral years fierce compe ti tion 
among manufacturers for the helical 
scan recorder market stood in the way 
of agreement on a com mon recording 
standard. A great variety o f machine 
designs, some using tape only 1/ 4" 
wide, expanded the market tremen~ous
Iy , but made i1]terchangeability eve r 
more elusive. (' 

When the U~Matic video cassette 
recorder using 3/ 4-in tape was put o n 
the market by So n y Corp. in 197"2 
the price tag was o nl y SI ,395 , CO Ill

pared with S I 00,000 fo r the Ampex 
AVR-I quadruplex recorder. The Sony 
recorder had the additional advan tage 
that it was portable. The dem an d for 
electronic newsgathering (ENG) facili
ties led to su bstan tial improvements 
in these portable videocasse tte re
corders , to the ' poin t where , in 197 5, 
Sony could claim that truly profession
al electronic editing was possible and 
broadcasters were u sing these machines. 
This type of helical videocassette 
recording system was ad opted as a 
television industry standaid o nly last 
year, and designated Type A. 

Professional I-in . Video Recording 
Systems. 

In 19 76 a drive began to develop 
professional quality helical re co rd ers 
using magnetic tape I-in wide. The 
Ampex VPR-I recorder , one of several 
similar makes now available , was design
ed to give broadcast quality playback, 
along with slow motion and freeze 
frame. This continuous field, non
segmented recording system was quick
ly adopted by the North American 
television networks , and has now been 
standardized as Type C. Bosch-Fernseh 
in West Germ any has also developed 
a series of professional I-in helical 
recorders with a two-head drum, pro
ducing segmented Type B recordings . 

Facilities for Transferring Film to 
Videotape. 

The primary recording standard for 
professional program production is still 
the 2-in. quadruplex format. A record
ing made on any quadruplex machine 

can be played bad successfully o n 
an y o th er machine operati ng in the 
5"25 -lin c. 30-fram e NTSC television 
syste m. T y pe C I-in . helical re corders 
are being ad op ted by the te levis ion 
indust ry and apparently tapes made 
on th ese machines can be successfully 
exchanged alrea dy. So far. Type B 
recorders are not ofte n see n in No rth 
Ameri ca . Successful interchange of 
T y pe A cassettes sh o uld be possible, 
but playback may not be ac ce ptable 
for serious professional work. Among 
the great numbers of other makes anu 
models o f helical re corders in use 
around th e co untry it ma y n o t be p os
sible to play back re co rdin gs o n any 
other machine, eve n o n another ma
chin e o f the sam e 111ake and mod el. 

Inte rchangeabi lit y is no t th e un ly 
fact or that needs to he taken into ac-

. count in se lect in g a rel:n run for ma king 
a film-to-tape tran sfe r. Even more 
imp o rtant is the abi lity l)f the syste m 
to reprodu ce video signals without 
significant an1L1unts of degradation. 
Excessive n o ise ma y be introduced in 
pictu rc p layb;;ck. Accep ta ble picture 
steadiness may be difficult to achieve 
and maintain. The pictures may n ot 
have a perfectly sharp appearance. 
Partial picture hreak-ups may be so dis
turbin g as to make a film transfer un
useable . 

Wh en arrangements a re being made 
for a transfer, th e filmmaker so me tim es 
has little L'hoiel:! but to accept the 
equipment that ha s bee n made available 
for this work by th e television station 
or produc ti o n h o use. But it is always 
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very important to give ca reful co nsid e ra
tion to the purpose for wh icll the tron s
fers are being made. It would not ht: 
advisable to put a gn::~lt deal of tilllt' 
and effo rt into assemblIng ;1 prugnlln 
o n low cust, semi-professio nal rec()ruin ~ 

equipment if the progri:lm is to 1)(:' 
broadcast by a te lev ision station. I t 
is true that T ype A rec o rders are Jl UIV 

being used exte nsive ly hy sta ti o ns hI' 
ne ws (ENG ) operations. but tlte qll :t!il y 
of th e recordings madt' with ihls I~T'l' 

of equipment simply canll o t be' com·· 
pared with a 2-in quadruple x recording. 

Quite ofte n , in asst' 111 bling pw[!ram s 
on videotape , it is IH:'c:e s<;a rv I'.' 1l ~~~L' 

a t least on e re-record in)!. (dub) : 10111 

the original tran sfer tUI L·x~ 'lJ pk. 

to put in effects such 3S f:ld\:.s . dlS'."lvt'~ 
and superimposed titk s. 1-\ ,'" with 
the ' very bes t quadnI Jlk .\ rl' ,·"rdi)1;'; ' 
and playback system , sO lli e alt l" 'u .. ·.il 
unnotice able luSS( :; :tI\\'s :,'; " ': l'llr 
in re-re curding. hut nc:essivl' dl· .nad,l
tion may be encounte r'eu ,'V<en in ~ I 

first generation dUh with ,"' Ilh ' St'llli ·· 
profe ssio n al recording e'l'linllrl'nl 

Electronic Editing Faciliti es. 
In tht' asse mbly uf 'Ollie" kill.!' oj 

programs, a speci all y in1l) , 'II:1II1 c'u ll '; i 
derati o n is the availability ,) 1' :Hic''l":i:' 

editing faciliti es. If t il l' inkllli"ll i" I" 
tran sfer many short SL'c l i" Il S , r!. r' IPI 1.1, 

tape anu then assemble- thl.·ol' 11110) a 
comp lete pro gram 0 11 1.3Pt' . it wu u lLi 
be a good idea to fi rs t I) r :)11 IlJ i l~ t' :;1 11'1:0 

the work can be don c witIl III L' t'C] uip 
ment assigned for th e \)per:llinrt. ~.nd 

just as important , th a t th l' wut"1·, can 
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years' service to the industrv . -

-35mm negative processing and dailies 
-16mm negative processing and dailies 
-16mm contact and reduction prints 
.~35mm and 16mm commercials 

Extensive experience with 
European and U.S. features 

Cinema Cn1JJa /.:i S 



be completed within the scheduled 
time period. Costs per hour for film
to-tape transfer and program assembly 
wi th professional television facilities 
can be quite high . In some situations 
the facilities may be so heavily booked 
that run-overs to complete a transfer 
or assem bly operation cannot be tolerat
ed. (Editing alternatives will be the 
su bject of the nex t article in this series.) 

Making a Film-to-Tape Transfer. 
To make a film-to-tape transfer, 

the film is run through a telecine, 
and the video and audio signals ob
tained from the film are recorded on 
a videotape machine. The basic pro
cedure should be much the same what
ever type of equipment is being utilized 
for the transfer operation. In a centre 
equipped with professional facilities 
a camera-type telecine or a flying spot 
scanner may be used to generate the 
sign als. 

The film to be transferred should 
be mounted on a reel with the standard 
SMPTE leader attached to the head 
end. Special care should always be 
take n to ensure that the film is in 
an absolutely spotless condition, free 

from even the smallest particles of 
d\lst or dirt . Cable connections carry 
the signals from the telecine to the 
videotape recorder. In a television 
station the interconnections (for video 
and audio) are usually made through 
a production studio control centre. 
When the telecine and videotape record
er are located in different parts of the 
building, an intercom circuit enables 
all those involved in the operation to 
communicate with one another. 

On a voice cue, or by pre-arrange
ment at a specified clock time, both 
machines are started. (Sometimes the 
machines can be started by remote 
con trol from the production studio. 
In that kind of a situation the opera
tors of the telecine and videotape re
cording equipment only have to load 
the film and a roll of videotape on 
the machines and advise the produc
tion studio that the machines are ready 
to roll.) 

As the film passes through the 
telecine projection gate and over the 
sound drum, video and audio signals 
are displayed on the monitoring de
vices (waveform monitor and VU 
meter) while the pictures appear on a 
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color picture monitor and the sound 
can be heard from a loudspeaker. The 
purpose of these monitoring facilities 
is to ensure that the video and audio 
signals being fed to the recorder con
form with television industry standards 
and practices. 

Alignment of the Videotape Recorder. 
Prior to the start of a transfer ses

sion, the videotape recorder should 
be very carefully checked and aligned 
with a standard test tape . It is custo
mary to record test signals, such as 
color bars, at the head end of the tape, 
in the leader section. When the record
ing is being played back on a different 
machine, at another time or location, 
the test signals recovered from the 
tape provide a quality assurance that 
the original pictures and sound from 
the film are being properly reproduced. 

The norJial practice in the opera
tion of videotape equipment is to avoid 
as far as possible making any adjust
ments of machine controls during 
playback. This puts the onus for pic
ture and sound quality on those respon
sible for making the original recordings. 
When the original recordings are being 
made that machine is checked and 
aligned with the test tape also, and 
the color bars recorded in the leader 
provide verification of recorder align
ment. This in turn puts the onus on 
those at the sending end , feeding the 
signals in to the recorder. In transferr
ing films to videotape this responsi!)ili
ty falls on the telecine operator, and 
in the end, on those who made the 
films in the first place . Any adjustments 
needed to modify color picture ap
pearance or correct for density varia
tions in the films must be made at 
the telecine video control position. 0 

Next - Editing Alternatives. 
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