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CAMERA TYPE TElECINES no. 2 in a series of 10 

The .fI)l/owing is the second in a series 
of articles \\'ri[[en bl' Rodgcr 1. Ross 
for Cinellla Canada abou t fillll post­
production on I'ide!!lape. It was ' first 
I)rinted and hadly so in issue no. 
54 of the lI1aga::ine lIndf'r the title 
" Vidicon Call1 eras for Tf'lecine Sf'!'­
vice." Not only was the title lI1islead­
ing, s('1'eral of the paragralJhs were out 
of oreier, rendering the article inco­
herent. Cinf'ma Canada reprints the 
article in this isslle with ollr apologies 
II! Mr. Ross ji)r the arors in isslle 
no. 54. 

The third ' article in the saies. "ny­
ing Spot Scanners : Film P()sl-Produc­
tion 011 Videotape." was printed ill 
issll e no. 55: thc j'illrlh of the sC'rics. 
"Making Recordings on VideOlalJe" 
also appears in this iSSile of Cinema 
Canada. 

FILM POST-PRODUCTION ON VI­
DEOT APE - Second in a Series 

Camera-Type Telecines. 

By far the most popular method 
for reproducing films and slides in 
North American television is the multi­
plexed camera-type'telecine chain. Usu­
ally, telecine chains consist of two 
16mm. projectors and a slide projec­
tor optically multiplexed into a tele­
vision camera. As a rule, the film 
projectors are mounted at right an­
gles to the right and left of the mul­
tiplexer, while the slide projector 
"looks" directly through the optical 
system into the camera. Moveable 
mirrors in the multiplexer can be 
shifted by remote control from a 
production coordinating studio, direct­
ing the light beam from anyone of 
the projectors into the camera. These 
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by rodger j. ross 
telecine facilities are designed to give 
continuous uninterrupted output over 
long periods of time. 

In one quite common multiplexer 
model two mirrors 90 deg. apart are 
mounted on a vertical shaft and driven 
by air pistons. With film running in 
both projectors and the mirrors set 
to direct the ligh t beam from one of 
the projectors into the camera, de­
pressing the remote control button 
for the other projector shifts the mirror 
assem bly in a fraction of a second to 
its new position. This cuts off the light 
from the first projector and directs 
the light beam from the other projector 
into the camera , producing an effect 
sim ilar to a straigh t cu t (splice) be­
tween two scenes. When a third button 
is pressed the mirror assem bly shifts 
into a position where both film pro­
jector light beams are cut off , and only 
the light beam from the slide projec­
tor can enter the camera. 

Remote control buttons are pro­
vided also to start and stop the film 
projectors. In some telecine installa­
tions projectors can be stopped auto­
matically at the end of a program se­
quence by a patch of magnetic foil 
attached to the edge o f the film. Slide 
projectors for tele cine service are 
usually fitted with two dru ms or ca­
rousels to enable slides to be shown in 
a continuous sequence without dark 
periods between successive slides. This 
is accomplished by projecting the 
first slide in a sequence from one drum , 
and then. when the "slide change " 

button is depressed, the next slide 
in the seq lIence is projected from the 
other drum. The change-over from one 
slide to' the next usually appears as a 
rapid dissolve rather than a straight 
cu t. 

Vidicon Cameras 
for Telecine Service . 

Most telecine chains in broadcast­
ing stations utilize vidicon cameras 
for generating color video signals from 
films and slides. A color telecine camera 
consists in reality of three separate 
camera units , each fitted with a vidi­
con tube. to produce separate red, 
green and olue signal outputs. These 
units are located on adjustable mount­
ings in a com mon enclosure contain­
ing also the filter and mirror or prism 
assem blies for color separation. Sur­
rounding each tube are sets of align­
ment. focus and deflection coils to 
control the scanning action of the 
electron beam. 

The optical system in a telecine 
chain is quite complex. Two factors 
complicating the design are the long 
optical path between the projector 
gates and the face plates of the vidi­
con tu bes - 30 to 40 ins. or more in 
some layouts - and the small size of 
the useful photo-area in the vidicon 
tubes. To achieve a magnification ra­
tio of approximately I : 1 for 16mm. 
film images, a com mon practise is to 
utilize a large field lens at the entrance 
port of the camera. The film and slide 
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projectors produce aerial images at the 
piane of th e field lens , and these images 
are then focused sharply at the fa ce 
plates of the vidicon tu bes . The light 
beam entering the camera from a pro­
jector is split into red , green and blue 
components by dichroic filters , and 
these three colored beams are then 
reflected off front-surfaced mirrors to 
the corresponding vidicon tu bes. 

Color Registration . 
The scanning patterns produced in 

the vidicon tubes must be exactly 
the same size and shape , and must be 
exactly registered at the camera out­
put to give television pictures free 
from colored fringes . This is an addi­
tive system in which red , green and 
blue images are superimposed to pro­
duce all the other colors of which the 
system is capable . The Sodety of 
Motion Picture and Television Engineers 
makes available several test patterns 
in 35 and 16mm. film and 2x2 slide 
formats for the alignment of telecine 
equipment. Among these is a deflec­
tion linearity pattern . This pattern is 
utilized together with an electronical­
ly generated grating to obtain exactly 
matching images from the three vidi­
con tubes. 

An alignment and resolution test 
pattern is also available from SMPTE, 
consisting of a target defining the por­
tion of the projected image frame to 
be reproduced in the television system , 
and useful also for accurate alignment 
of the telecine projectors with the 
camera , as well as for adjusting optical 
and electronic focus. The " barber 
pole" border around this pattern 
enables adjustments to be made in 
the scanned area , and groups of ver­
tical and horizontal lines in converging 
patterns provide a critical test for fo­
cus. 

Picture Gray Scale 
and Color Reproduction . 

The color television system as we 
know it today in North America was 

developed in the U SA in 19 53 by the 
National Television Systems Co mmittee , 
from which the designation "NTSC " 
derives . A basic consideration in this 
system is what might be termed "neu­
tral balance. " This means that a pro­
perly aligned telecine chain should 
give a neutral (colorless ) picture from 
a gray scale , as well as from black-and­
white films or slides . 

Eastman Kodak Co . produces a 
gray scale telecine test slide 3 1/4 
ins. in size designed to be inserted at 
the field lens position. During align­
ment of the camera, the slide is illu­
minated by running o ne of the projec­
tors with open gate . At the camera 
control console , it should be possible 
to display the outputs of the three 
camera tubes side-by-side on a wave­
form monitor. Depending on the 
color of the projector light source , 
the settings of the camera controls 
at the time and various other factors, 
the three waveform displays may not 
have the same amplitudes at peak white . 
This would indicate that the com bined 
outputs will not produce a neutral 
television picture . After the camera 
controls have been adjusted to make 
the three waveforms match , the two 
remaining projectors can be checked 
by turning on their ligh t sources and 
making the necessary adjustments to 
produce matched waveforms in each 
case. This might be done by altering 
projector lamp voltages or lens aper­
tures , or by inserting filters (neutral 
density or color) in the projector ligh t 
beams. 

A Canadian company, D. & S. 
Corley Ltd . of Toronto, also produces 
gray scales and anum ber of other 
test patterns for telecine camera align­
ment. Among these patterns is a set 
of six vertical colour bars for checking 
the performance of color reproducing 
systems. 

Picture Monitor Alignment. 
To obtain a television picture in 

color the combined output signals 

TEG-f nEWf 

fro m the tele cin e cam era are carrieLl 
hy a cable to a televisio n p ic ture m () n i­
tor. A picture mo nito r is a high q uali­
ty and mu ch mo re costl y te lev isio n re­
ceiver that is utili /.ed hy telev ision 
stations and pro gram p ro du cti o n co m­
panies to evalu ate te lev isio n picture 
quality. 

The inner surface o f the face of 
the co lo r picture tub e in mo ni to rs 
and re ce ivers is coate d with large 
numbers of tin y ph osph or dots. Three 
different kinds of ph ospho r are used 
for these do ts. to give red , gree n and 
blue light. At the base o f the pic ture 
tube are three el ec tron gu ns pro ducin g 
sharply defined elec tro n beam s made 
to sweep acro ss th e inn er surfa ce of 
the tube fa ce by defle c tio n co il s. As 
the ele ctron beam s strike the p hosp hor 
dots, co lored light is emitted . Close 
to the lay er o f ph osphor do ts, wh ich 
are laid do wn on th e glass su rfa ce in 
triads, there is a perfo ra ted metal 
screen that allows o nly o ne of the 
electron beams to strik e th e co rrespo nd­
ing dots. Thu s, th e " red" elec tro n 
beam, repre senting th e red porti o ns 
of the film images, strike s o nl y th e 
red phosphor dots , and th e gree n and 
blue dots are exc ited in a simil ar m an­
ner. As th e signals applie d to th e elec­
tron guns vary , th e brigh tn ess of th e 
colored dots increases and dec reases. 
producing th e color televisi o n pi ctures. 

An essential part of the basic te le­
cine alignment procedure is th e ad­
justment of the controls of th e pic­
ture monitor so as to repro du ce th e 
gray scale test slide as a neu tral (co lor­
less ) pattern . Co ntrols are avail able 
also in the mo nitor to vary pictu re 
brightness and contrast. 

It is a common practise fo r te levi­
sion te chnician s to adju st monitor 
controls to give what is co nside red 
to be a visually acce ptable pic ture. 
This set up method is ad equate so lo ng 
as the picture m onito r is being utilized 
only for continuity and program switch­
ing purposes . But when a te lecine 
is being used to transfer film s Hnd 
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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 

Making Recordings on Videotape 
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no. 4 in a series of 10 

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 


