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Introduction

Toe DuMont Vitascan' Color TV systes pro-
duces 1ive color television pictures of high
Quality vithout the use of expensive and compli-
cated color televialon camerns or highly trained
and akilled camera and smintenance crews. [t Is,
in fact, a sodern all-electronic version of the
earliest forms of mechanical live television
plekup which employed the flying-spot scannlng
principles.

Vhile the Vitascan cannot displace storage-
type color TV caserns, it is expected that the
unigue adwntages of the Vitascan vill eamn 1t &
modest place in color TV programsing. It s the
purpose Of this paper to explain its virtues sod
shortoomings.

On an historical level, 1t 1s our hope W0
bowv the present techaical state of the
art bas allowed this revitalization of the old
flying-spot principle. The btasic priociples are
discussed and the evolution of & workable systea
leading to the present ccmmercially available

equipment 1s trmced.
Historicel Review

J. L. Baird, in England in 1932, as the
first to achieve the analysis and synthesis of &
subject by television. He employed a j0-lloe
mechanical scaoning aystes. As late as 1937, the
BIC i{n London programsed vith a Baird mecimaical
1ive pickup flylng-spot scanner operating st 240
1ines.

In sdwmacing from X0 to 240 lines, the mech.
anical scanner system was docmed for two major
reascos. Pirst, the extremely acute mechanical
probless and, secondly, the lack of sensitivity
of the then awallable photocells, Since multli-
plier photocells were not available, the low
sigml level gave excessive nolse vhen amplified,
thus limiting the action to head and sboulder
closeups .

The first non-sechanical live pickup, using
» cathode-ray tube, was demonstrated early in
1947 during the first FCC color besrings in
M!a with the RCA simultaneous color TV
The 18" x 24" scanned area limited the

device to head and shoulder pickups.® Although
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911A multiplier phototubes were used, the light
collection was saverely restricted by the 516"
x 15 16" plckup mres.

The DuMont color scanner developsent progras,
vhich began in 1945, took sdwantage of the nevly
avallable 7 multiplier phototubes. Although the
transaisslon OF slides, fllm, and opagues was
achieved vith considerable success, it was oot
uatil 195 that components and techaliques bhed
sufficlently improved to allov the contesplatios
of & satisfactory color scanner for limited liwe
plekup vork vhich would surmount scme of the sbort-
coanings of earlier equipments. The real technical
breakthrough came vith the commercial swailability
of the first 5 multiplier pbototubes, the Duoat

Type 6364,

At first, our efforts were directed to pro-
viding & live-action color pickup of & 7§ x 10
foot scanned area solely as a sigmal source for
research purposes. However, notvithstanding ita
inbarent limitatioos, It Decane tint &
very definite use could be made of the principle
{n norsal color broadcasting operstices. A com-
mercial version of this device was dubbed the
“Vitascan” and & prototype was first publicly
demonstrated at the WARTH Conveotion in May, 1955.
This paper is oot intended as & detalled descrip-
tion of the present commercially awallable equip-
sent, but rather as a history of (ta parentage.

Basic Priceiple of Operation

The light from & high.voltage, high-bean
curroat flylng-spot scanning tube wvhich esmoates
from the unmodulated rectangular scanaing pattern
is focused onto the subject or scese belng tele-
vised through & sultable lens system.

As this light apot traverses the scese iz ite
regular pattern Lt {s reflected from the waricus
objects, the amount and color of reflected light
at any given moment varying vith the reflection
factor and color charscteristics of that of
the scene. The scanning light incldeat oo
scene 18 tharefore modified or sodulated by
differest reflective characteristics of the
from ove part to another. These variations
intenaity and color of the reflected light are
plcked up by groups of multiplier photocells,
suitably disposed arpund the scene, which linearly
mnnmlmtmmwmmmum
processing through the norsal color video spparstus
fur flying-spot scanners.
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The tubes are covered vith sultable
color filters vhich, in combisation with the
tral emisalon characteristic of the soanning
and the responss Of the phototubes dete
spectral characteristics of the system.



sajor differences between the flying.
scanning operation for the trnsaisnion of
okup and that for transparencies are:
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area {8 many thousand times
plokup for slide or film

.

than
2. soanning light is reflscted from
solid objects rather than transmitted through flat
saterial as in the case of & transparency.

3. Using a sultiplicity of phototubes,
lighting effects simllar to other live.action TV

aystems are provided.

k. Controlled (llusination additional to the
light from the flying-spot sust be provided in the
studio.

5.
employed .

Io visualizing hov the Vitascan live-action
scanner operates, it {s helpful to regard the
system as belng the reverse of conventional studio
television operation. Clusters of phototubes re-
place the studio lighting fixtures and the flying-
spot tube is substituted for the Lmage-orthicon
camers tube.

Special TV previeving techaigues must be

Normmlly, light from the studio fixtures
fllusinates the scene, and reflected light la
gathered by an objective lens onto a light.
senaitive electrode, vhere Lt {8 tranaformed by
the scanning process vithin the camera tube (nto
electrical currents. In contrast, the scanning
tube and (ts lens, placed where the camers wvould
pormally be, produces the light and performs the
scanning operation at the same time, Some of
this light reflected from the scene is inter-
mwmmempannrm
into electrical curreats.

The analogous relationship described above
was recognized by the sarly ploneers in televi-
slon. Ove such printed reference by lance and
Percy in 1935, describes this relatiocaship aptly:

"In this studio thers bhas been a great deal of
of work done to produce an artistic effect by
correct lighting of the artists; in fact, {t was
found that, since each photocell ~ould be con-
trolled separately to give the correct btalance
between top, side, and back lighting, in imitation
of the lighting of a floodlight studio, the
sisplest wvay of vorking out the lighting effects
was to regard the scanning ector as & CAmOrS,
and the photocells as light sources, placing them
and altering their gain from that point of view.”

Studio Requiresents

Since the "Vitascan™ System operates by
virtue of & scanning light beasm, no {llumination
that from the controlled scanning
be allowed to reach the phototubes dur-

the scanning period, since this extraneous
light vill only produce nnise,
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The studlo, therefore, must be sesled againet
asblent light, Eliminating sll asbient Light,
nowever, vould lesve the studlo 1a relative dark-
ness since the light from the scanner is Lnsurri-
clent to adequataly 1lluminate the studio,

This acute problem was literally s stumbliog
block in earlier versions of live scanner opers-
tion, since lack of light seriously restricted
the movement of performers about the studio , sade
it lmpossible to read, and produced a staring
expression on the faces of the actors.

The difficulty of providing sdequate light
in the studlo vithout interfering with the Vita-
scan operation has been resolved by utilizing the
(0 eyele vertical blasking period, during which
time the scanaing beam is extinguisbed.

During this blanking period, pulsed or strob-
oscople lights synchronized with the TV aystem are
flashed on in the studlo, providing adequate Lllu-
mination for studio action wvithout upsetting

soanning operation. During this same
the lights are pulsed oo, the phototubes
clated video amplifiers, or both, are
to prevent overloading. In sddition to
1ight-tight, nolse is further reduced by

In !ta present form, the "Vitascan" is oper-
ated as & one or tvo “camern’ system. The
“cameras” vhich, Ln actuality, are flying-spot
scanners, say be fixed or sobile. One favorable
arrangesent, vhich was used at the fnitial public
demonstration at the 1955 NARTS Conveatlon, in-
cludes the Dudont “Multiscasner” equipment to
provide a fixed scanner augsented by a moblle
scanner packaged to resemble & standard Laage-
orthicon camers.

Flgure 1 shows the studio of 200 square feet

a. Tvo scanaing light sources, one mobile
and one fixed unit - utilizing the DuMont Multi-
scanner.

b. BSeven clusteras of DuMont 5" multiplier
phototubes.

Bix puleed light fixtures.
Procesaing asplifiers.

The DuMont Multiscanoer, as seen in Plgure 2,
is a flying-spot scanner system for alide, opagque
and sotion picture film pickup. It utilizes & 7°
high voltage cathode-ray tube operuting at 40 kv.
The tube, which is aluminised, smploys & ahort
persistence :inc oxide pbospbor coated onto &
high-quality, non-browning, peutral density fece
plate. Use of this gray face plate, rather than
8 clear face plate, improves the small ares coa-

4.
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Fig. 1 « Vitascen studio.

trast by a factor of ten by the reduction of hala-
tioca flare.

Figure 3 showvs hov the Multiscanner {s
easily adapted to live pickup vork by the removal
of the cabinet for &" x 5" opagques and the addi-
tiocn of the desired focal length lens to the
flying-spot cabinet.

The mobile light source, seea in Figure &,

resombles & conventional TV camers and includess

& lens turret to provide a choice of focal leng-
the for close-up, medium, or long-shot vork. Tnis
mobils scanner employs a 5" high-voltage cathode-
my tube operating at 35 kv in which special
precautions have been taken to minimize the phos-
phor grain size by careful control of the screen-

ing procesa.

The phototube clusters consist of four DuMont
5" diameter 10 stage multiplier phototubes, Type
6364, sbown in Figure 5. They are closely spaced
in a compact housing as deplcted in Pigure 6.
Each phototube {8 covered vith an appropriate
color fllter in order 10 analyce the reflected
light from the scene into three prisary color
chanpels. One cell is allocated to the green
channel and one to the blue channel. Two cells
are supplied for the red channel in order to
compensate for the lack of senaitivity at the red
end of the spectrum. The phototubes (dentified
vith each color channel are bridged onto a coax
line which 1s terminated at each end, thus allowv-
ing the addition of as many clusters as desired.

The pulsed or stroboscopic, lights are of
tvo types. In one versiocn, ssall commercially
avwailable Xenon flash lamps are used, five to a
reflective fixture. These lamps are triggered
to flash during the vertical scan blanking inter-
val. In the second developmental version, minia-
ture CRTS are employed, three t0 a reflective
fixture. These tubes are Operated at 15 kv and
are pulsed on during the vertical blanking inter-
val.

5

Fig. 2 -« DuMont Multiscanner.

Operation on the R, B, O sigoals developed
from the combined ocutpute of the phototube clus-
ters is accomplished i{n conventiooal video pro-
cessing amplifiers, providing phosphor correctiocn,
Sammm correction, and blanking insertion, as
normally used in flying-spot scanners.

We bope, in the previous paragraphs, to bave
whetted your appetites vith a brief general
At the Vitascan fystem. Ve

features of the aystem.

Vitascan Photometry

In returning nov to the basic principles of
the Vitascan, it fa helpful to glve our defini-
ticn of a live-action flying-spot scamser. A
live scanner may bo defined as coe vhich tele-
vises an object having depth, and vhich, conss-
quently, must provide the appearance of “"effects
lighting”, To show simply how light modeling
effeocts are produced, wa refer to Figure 7 depic-
ting & schematic top viev of & simple monochrome
Vitascan. The scene being televised 18 &
vhite card suspended scme distance from &
background. When a single phototube pickup is
placed at the right of the scanner, {t will be
shown that the TV picture produced looks 1like
from a storage-type TV camers viewing, from
CRT positicn, the scene 14t by & single lasp
the phototube positicn. It is obviocus from
slide that a ahadow from the white card would
thrown to the left on the gray background.

Now, to see vhy the Vitascan signal also
exhibits the same shadov, we consider what bap-
pens at seven equal increments of time, T

Fxf

through T7. At the instant of Time T, suppose
that the scan is just beglnning & new line in the
alddle of the picture. The tiny spot on the CRT

is imaged by the objective lens onto the left-
hand side of the gray background. The light
refiects in all directions from that particular
spot on the gray background, as indicated in the



Fig. L4 = Movile Vitascan “oamera.®
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Fig. 6 -~ Phototube cluster.

small portica of the light is picked
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By esploying a pusber of phototubes; with
suitable reflectors, any desired lighting effect

Fige 5 = A 5" multiplier phototube,
type 636L.
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plier gain. Thus, the video level and the light.
ing effects are coatrolled by only one individual.
This compares to the case with storage aystems
vhere the video operators and the lighting staff
are distinct groups and thus considerabla co-
ordination must be exercised.

With the color Vitascan, the “lighting
fixture” norsally consists of & cluster of four
phototubes, one Hlue, one Green, and Tvo Red.
From the asketch, it is apparent that the physioal
spacing of the 5" phototubes is apt to cause
colored abadows if only one cluster is smployed.
Again, the picture is amalogous to baving red,
blue, and green lasps illuminating the scene
rather than a singls vhite lamp. Bowever, with
the mumber of phototube clusters norsally employed
to obtain the desired artistic effect, colored
shadovs are not apparent. Added to the 'fill
lighting” produced by tbe clusters themseives is
the considsrable diffusion of light provided by
the various inter-reflections in the scene. In
addition, reflectors around the clusters are a
great beip in mixing toe red, blue, green light to
avold colored shadows. Another useful "fill-
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11ght"” technique, especially in ssall studios, is
L0 cover the unscanned walls and ceiling vith
reflective material.

At this point, the operation of the fixed Vit-
sscan bas been briefly covered fram an optical-
photosetric point of viev, Depth-of-field coasi-
dersticas are stralghtforward and are treated
later.

But now, vihat additiooal theoretical problems
raised vben the fixed Vitascan {s replaced by
& mobile Vitascan? Ry mobile Vitascan, we mean a
scanper which can be moved arcund the studio and
which employs & turret with & wvariety of objective
lens fooal lengths. Actually, po special problems
arise although the situstion say appear filled

wvith difficulties at first glance. The first

situation liksly to raise & block Ls vhere
the scanper is dollied very close the subject., It

s

flexibility of movement is allowved as with

camera. The sane argusent holds when
turret is changed from parrov to vide lems, In

sction signal source totally devold of color
reglstration errors for Hesearch Division testing
of color TV equipment. Today, it is



ottt signal source we have for this purpose.
This absence of color misregistry i{s readily ap.
preciated by reference again to the sxetoh, Nup-
poss wv coaslder the white-to-gray transition at
TS. Just prior to T3, the R, B, G signals are
equal and produce wvhite. When the spot msoves 0
the gray tackground, all tse phototube outputs
sust change together. There s 0o way for one
color channel to change at a time different from
another. Thus, color misregletry , such a
fumiliar problem vith storage-type color TV
cameras, is completely avolded,

Spectral Charucteristics

When the Vitascan Les used for monochrome TV
pickup, the over-all spectral characteristic is
determined by the product of the phosphor times
the phototube spectmal responses. This resultant
curve is shown in Figure 8. lNote that the peak
sensitivity occurs around 500 mu and falls
greadually to zero st hOO and 700 mu, Io order to
properly shape the Fed, Hlue, and Green chasnel
senaitivities for color TV, appropriate color
filters are placed before the phototubes.

Usavoidably, as in color casers, only a
minor part of the sensitivity remsins aftar the
filter shaping. The resultant R, B, G sensiti-
vities, Amwn to the same scale, are shown in the
figure. The moat sericus loss ie in the Red
coannel because of the poor Red response in both
the phoephor and the phototube. The R, B, O
senaitivities relative to monochrome, as deter-
mined by the integral mrea under the curve or by
direct measurement, give Red 1%, Hlue 17%, and
Green 50%.

At the outset of our vork, the Red output
was doubled to 26 by employing two Red pbototubes

for each Klue and Green. 7To obtain equal K, B,
0 signals for white balance, as is customsry ia
color TV, it is necessary to suitably adjust the
photosulitiplier galns. The charecter-
tetice for equal-signal white, with the corres-
ponding gains indicated, are shown Lo Figure 9.

The extremely poor Red sensitivity, requir-
ing increased Red photomultiplier galn, results io
the Red chanoel noise determining the over-all
acceptability of the sigoal-to-noise rstio (o the

As & practical satter, the Vitascan spectral
senaitivities are a between theoreti-

matio.
such resarkably good color fidelity is due more tO
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the linearity of the transfer chamcteristic,
rather than to our choice of spectral sensitivit-
ies vhich are not theoretically perfect.

With the stomge-type color TV camerss, no
matter bov close to the ideal the spectral charec-
taristics say be, color contamination is presant
due to the non-linear transfer characteristic of
each camera tube.

From the standpoint of color fidelity, we
prefer the Vitascan to & slide scanner as & color

18

addition, & great variety of subject matter is
Lsmediately svailable for test and demcostration.

Optical Purameters
From the beginning of our work, sigoal-to-
noise and depth-of -fleld considerations bave
proven to be serious problems. Although theoretl-
cally quite independent, the eccncmics of equip-
ment design makes them sutually antagonistic.



Our first simple experiments utilized &
standard DuMont Multiscanngr which esploys & T
CRT and 7" £,2.5 lens, and & ssmll light-tight
roce vhere a 7} x 10 foot raster was scansed on
the tack wall. At first, two clusters of four
DuMont Type 634 five-inch multiplier pbototubes
vere used. With this armangemcnt, the depth-of-
field was only about two feet. In order to
increase the depth-of-fleld, the lens was stopped
down, but this made the signal-to-poise matio
objectionable.

1o improve the depth-of-field, it 1i»
necessary to use a ssaller lens aperture, or
ssmller scan size, or both, In eliher case,
the asount of light incident on the scene is
decreased. Unleas the same total asount of light
te collected by the phototubos, the signal-to-
polse will suffer. In our present Vitascan at
the Ressarch Division, vhich 1s in daily use as
» high-quality signal source for color TV develop~
meat, higher collection efficiency was accom-
plished Ln three ways. To recapitulate, we first
wdded simple reflectors to each phototube cluster.
This improved the efficlency for exactly the
samo reason as vith any lighting fixture.
Secondly, the walls vere covered wvith alusious
sheeting. This increased the light lavel and
softened the shadows. Thirdly, the total of
pbototube clusters was increased. Aa important
reason for this was to obtain more lateresting
modeling effects in the lighting as vell as
greater light collection.

Although these approaches to greater light
collection efficiency were entirely feasible in
our small studioc and allowed increased depth-of-
field, Lt wvas apparent that a conalderably
groater sconcmic probles would exist lo larger
studice employing mobile Vitascan cameras. Here
the cost of the phototube clusters can be s sub-
stantial satter. And so before proceeding with
the develogment of the mobile Vitascan camers, it
was necessary to consider the depth-of -fleld
problem purely from the standpoint of the camera
design iteelf. This inquiry divided itself into
tvo parts, first, & general analysis of depth-of-
fleld as & function of CRT raster size and other
wariables compared to competing color TV cameras.
Secondly, the final optimizing of the camers
design for signal-to-noise was determined by
practical problems of CRT operatioa.

It 18 well knowvn that cameras vith ssall film
have greater depth-of-fleld than those vith large
fila, Por example , & k" x 5" camers at f/8 has
‘hl.é- depth-of -field as an B" x 107 camera at
£/16.

The range of CHT sizes employed in flying-
mmnwumkw'lm-me
diameter. The useful screen ares avallable dle-
tates scan sizes of 2.1" x 2.8" to 3.9" x 5.27.
Present Lmmge orthicon color caneras have & acan
size of about 1.05" x 1.40". It is apparent then
that vith any of the flying-spot raster sizes
above, the theoretical depth-of -fleld wvill be
less than the image orthicon if the same lens £/
mmbers are used.

field, Wt it 18 important to empbasi in
reality, this difference Le less than that Lndl-
umwmrwu-mmmumm-
of -fleld advantage is far from belog sttained in
uoﬂhlomeowmmdm
effects vhich reduce the sbarpoess. Anyone who
memmmuotm.mun
color TV signal vith that from mooochrome Lamge
orthicon origination Ls aware of this fact. This
lack of crispoess is caused, first, by optical
aberrations introduced by the complicated lecs
uwmnﬂm,ummuwolth
fled, Hlue, and Green camers scans.

The inherent Vitascan sharpness is defi-
uuuwwuwm; whether
expressed Ln aperture response or in limiting
resolution. OStated anotber way, the Vitascan
\dI.lm.crlmrl-.ot.unpm.
On the otber hand, with the usual lens spertures
employed, the dapth-of-field will be less.

Flgure 11 compares the theoretical
field at warious apertures for the
coldr camera and illustrative scan

!

order to match these figures,
pcan site and f/oumber must obviocualy
Unfortusately

|

existing phoepbor Light output
addition, phosphor grain size wi
1.50" scan is excessive. On the
these limitations are not serious with
x 5.2" scan aize of the fixed Vitascan
At the table reveals that the depth-of-
fleld sericusly limits the TV
cations. A compromise clearly bad
{n the mobile Vitascan design. A
& 1.0" x 4.0" scan size or smaller.
tmonts indicate the smallest practical
to be 2.1" x 2.0, determined primarily
current saturation, grain size and life
Typioal operating coaditicas
boan
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Countering these disadwantages
ably lmproved depth-of-field revealed
table, Coupled with the inbereat
the Vitascan, we feel that the
the 2.1 x 2.8" raster at £,2.8 1
sany types of TV prograsming.
table that at 10 foot focus,
depth-of -fleld s realized. This
{mprovement over the fixed Vitascan
ten foot focus where only s two foot
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field is obtained. Flgure L2 was photographed
from a 15" color monitor and sbows a picture
produced from the fixed Vitascan focused at 10
feet. While the depth-of-field is perfectly
adequate for this type of subject, a 4 foot
depth obviously gives more flexidi-
1ity. Incldentally, the slide from which this
figure was reproduced is in color and the absence
of color shadows is readily spparent in the ori-
gioal.

The complesent of lsnses available for the
commercial mobile Vitascan unit iscludes 100 mm
£,2.8, 150 mm £/2.8, 210 mm £,2.5 and 300 == £/3.5.
This corresponds exactly vith a 50 to 150 m
complesent for the image orthicon camers.

Studio Strobe Lighting

As previously pointed out, we have developed
tvo different methods of lighting during the
vertical blanking interval. The first sethod
utilizes miniature Xenon flash lasps and the
tubes ' g i

Z

At the present time, the production version
the Vitascan uses Xeoon flash lamps, pending
tity ssoufacture of the light source
cathode-ray tubes, While there are points for
acd against both msethods, we beliavs that the
scheme utilizing cathod.ray tubes is ultisately

8
f

duration. Since the trigger voltage is syn-
chronized vith the vertical drive from & standard
sync generator, the flash ocours during the
vertical blanking interwal.

To provide & suitable light level, five
Xenon lampe are used in each fixture, as shown
in Plgare 14, The fixtures are constructed in
Vitascan pickup clusters,

g

The short peraistence DuMoat P15 phoapbor
1s used in these tubes. This is a zinc oxide,
2ine activated phospbor with a decay of § u
second to the 1 point, having high efficiency and



Fig. 12 - Vitascan reproduction (panchromatic copy from ori-
gioal color positive transparency).
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Fig. 1k - Yenon sync light fixture,
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Spectral multiplexing systems can be oper-
ated vithin or cutside of the visible spectinm.
The previev say utilize the existing phototubes
or an suxlliary-storage camers sssociated vith
the scanning souroce.

While it may be argued that for a consider-
sble sumber of installations, such as those en-

problem exista, ve cannot ignore the requireaent
for previev facilities for multiple camers opers-
tion nor can we fail to accept this challenge to
our ingenuity. During the iaitial phases of the
development of the Vitascan aystem, there vere

& ousber of fundamental considerations concerned
vith the production of adequate color pictures
which occupied our time. Nov that these problems
bave been satisfactorily resolved, the final
intriguing technical problem, that of the previev,
1s receiving our close attention.

At the risk of appearing unduly secretive,
wve feel that {t (s too early at this Jusncture
to say vhat final form the previev system vill
take. A ousber of methods have been discarded;
among them the bhorizomtal retrace method because
of jasufficient resolution. Others bold consid-
erable promise of ultismate success and ve sxpect
t0 be able to report in the near future on the
system fioally chosen. The main purpose of
discussing the previev problem in this paper is
to bring to your attention the fuct that it is a

that considerable effort is being

Conclusion

There appear to be three major fields vhere-
in the Vitascan should find application. These

1. Industry
2. Color TV Kesearch
3. Color TV Broadcasting

Our experience with the color Vitascan leads
us to be enthusisstic copcerning its place as a
Hessarch tool. It bms definite adwatages over
& transparency scamner. It provides excellent
color TV signals especially in respect to resolu-
tion, color rendition and lack of color mis-
registry. From an operstiomal standpoint, it
is the simplest and most reliable live-action
color TV pickup systes in existence. Its initial
cost 18 relatively lov because of the inexpensive
components employed. Operating costs are also
lov because of the long life and ssaller number
of components.

an the fleld of color television broad-
casting, the Vitascan bas both adwotages aod
disadvantages. The major disadventages are
rather obviocus. It cansot be operated cutdoors
or vhare extranecus illumisation exists. Multi-
ple camera vee will be limited until suitable
previevingsfacilities are developed.

However, certain of its sdwantages are not
obvicus until comparison is made with Lsage
orthicon camers operation. For exasple, typical
color studio operation requires Lllumimation
lavels of at least 100 watts per square foot. In
addition, the beat generated presents a formidable
air-conditioning problem. The Vitascan, there-
fore, represents a very significent reduction in
operating pover coests.

Perfect colorimetric camere match obtains
at all tises since the pickup tubes are common
to all scanners.

Fig. 19 - Illustration of Vitascan pioture sharpne
(panchromatic copy from original color puu.ln
transparency)



Because of 1ts exocsllent color reproduction, fixed focus for any length of tise. Finally, the

no apecial makeup is roquired with the Vitascan warmeup and adjusteent time required is only &
systen, There is no image burnein 80 that a rnmuoowumwuww
scanner may be left undistwrbec on a scene at for the image orthicon color camera.

Presented at the Seventh Region Technical Confer-
ence, Salt Lake Cll’. I".Ih. ‘w‘l 11.‘3. 1956.
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