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According to my observations, the CTI color television demon-
stration at the FCC Hearing in San Francisco on May 17, 1950 failed to
indicate any significant improvements of the CTI systems then used over
the CTI systems used in previous demonstrations, I believe the inter-
laced shift system, as demonstrated, showed no significant advantages
over other CTI systems, and while its use apparently resulted in a
slight decrease in line structure under certain conditions, this ad-

vantage was offset by its increase of vertical line jitter.

Specifically, I should like to comment briefly on line structure
and vertical line jitter, registration, definition and color fidelity as
applied to the San Francisco demonstration. The effects I shall des-
¢ribe were clearly observable from the Turthermost viewing position
easily accessiltle to me, which was at a distance equal to that of the
third row of seats, and which, estimated on the basis of information
furnished by CTT was approximately 12 to 15 times picture height for
receivers #1, #2, and #lL and approximately 18 to 2L times picture

height for receiver #3 (RCA direct view color receiver).

LINE STRUCTURE AND VERTICAL LINE JITTER. The line structure

to which I shall refer is of a much coarser nature than, and should not
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be confused with the line structure normally present in a standard mono-
chroms receiver. The vertical line jitter to which I shall refer is an
affect in which the lines apparently move up & short distance and then
down 2 short distance at a rapid, but observable, rate. In this sense

it is similar to a line crawl in which the direction of crawl is reversed
at a rapid rate. It also has a very similar appearance to, and may
sometimes be called, a form of interline flicker. A very objecticnable
amount of c¢oarse line structure and vertical line jitter was visible

at all times throughout the CTI demonstration on monochrome receiver 2
and color receivers #1 and #L4 whenever color signals, including menoscope
signals, were being received. Vertical line jitter was somewhat in-
creased and line structure was somewhat decreased whenever interlaced
shift was being used. Both effects were at a maximum, and at such time
were visible on receiver #3, when colored material, particularly only
one color, was being received, and were at a minimum, though even then
objectionable, when only black and vhite was televised by the CTI color
system. Both effects were mest noticeable on the standard monochrome
receiver (i#2), probably due to that receiver's having the greatest

highlight brightness.

Problems inherent with CTI systems employing shifts other than
the new interlaced shift have been previously discussed in the record.
I should like to show why I believe line structure and vertical HAtter
are fundamental system defects of the present CTI interlaced shift system
and as such, whenever using this system, must remain independent of

equipment improvements. Their apparent cause can be seen by studying
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the scanning sequence of this interlaced shift as indicated in CTI
exhibit lo. L53: Instead of scanning alternately even and edd lines
vith successive fields as is the cusiom in present moncchrome standards,
and I believe in all color sysiems considered to date, CTT interlaced
shift requires three successive field scans of odd lines only, then

three successive field scans of even 1inss only, then three successive

field scans of odd lines only, and so on. Thus, referring again to
CTT exhibit No. L53 successive fields IIL, IV, Vv and I¥, X, XI etc. are
scznned in only even lines, while successive fields 0, I, II, and VI,

VII, VIIY and XIX, XIII, %IV etc, are scanned in only odd lines,

1f vhite is beinpg televised with interlaced shift and is being
received on a monochrome receiver, the ohserver seas only equally bright
odd lines for three successive fields or 1/20 sec. and then enly equally
bright even lines for three successive fields or 1/20 sec. From the
cbserver's standpoint this lis wvery nearly cquivalent to slowing down a
standard monochrome transmission from 40 to 20 fields per second or from
30 to 10 frames per second, and at this slow rate both gross line gtructure

and vertical line jitter at a 10 cycls/second rate are naturally evident.

The same reasoning applies if a color receiver is substituted
for the moncchrome roceiver in the above case. Here the eye integrates
for 1/20 sec, the three successive odd fields of odd-red, odd-green and
odd-blue into odd-white; feollowing which the eye likewise integrates for
1/20 sec. the three successive even £iclds into even-white. The observer
then apparently sees as before, white fields of only even lines alter-
nated with white fields of only odd lines at 2 10 eycle per second frame

rate.
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The above two cases correspond to what would be expected and was
sbserved to be the condition of minimum line structure and vertical line

jitter for the CTI interlaced shift system.

Let us next consider the case in which a single primary color is
being tolevised using the CTI interlaced shift and is received on a
sonochrone recaiver. Referring again to CTI exhibit No. L53, we see
that the eye of the observer will be confronted with a succeasion of
ficlds, in each of which only 1/6 of the line are bright and tharefore
form an open grid of bright lines, i.e. any Wvo bright lines are separated
by five dark lines. During the three guccessive even-line fiold scans
the entire grid appears to move up four lines in two two-line jumps.
During the following three successive odd-line field scans the entire
grid appears down four lines in two two-line jumps, Botween odd and even
or even and odd ficld scans the grid appears to jump either up or down
three lines in one jump. The open grid of bright lines therzfore apnears
to tho eye to move up four lines during the first 1/30 sec., up or down
three lines during the next 1/60 sec., down four lines during the next
1/30 sec., and 86 on, It is difficult to say just how much of the above
line motion is integratad and smocthed by the eye before reaching the
brain, but it is evident from the CTI demongtration that the smoothing
action is far from being completes hence the very objactionable line
gtructure and vertical line jitter accompanying the CTI transnissiocn of a

single primary color.

Again, il in the above case a CTI solor receiver were substituted
for the monochrome receiver, exactly the same reasoping applies since the

color recoiver would ba producing only ene primary color, and except for

b
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brightness considerations, would be for the purpose of this analysis

identical to a monochrome receiver with a color filter added,

This last described effect was intense enough that the CTI
demonstration to be objectionable on the RCA direct view coclor receiver
(#3) at a distance of 18 to 2L times picture height, and it is entirely

possible that it was ¥isible to other observers at greater distances.

Moreover, if two instead of one primary colors are transmitted
using the CTI interlaced shift, the previcus arguments may be essentially
used, since in sending two primary colors cne primary color is always
missing, and the bright grid of the previous argument becomes a dark grid,
so that the eye seos, when sending twe colors a black shadow grid moving
up and dovn in the same manner as the bright grid does when sending only
one celor. This latter offect was again very objecticnable on all receivers

at tha 07T demonstration.

1 should again like to cmphasize my belief that the above
observed and described effects of line structure and vertical line jitter
are fundamental to the CTI interlaced shift system and as such, when
using the latter system, can never be eliminated regardless of improve-
ments in apparatus. I should also like to point out my belief that the
presence of line structure and vertical line jitter undoubtedly mask
other defects and in so doing likely lead to falsc interpretations re-

garding interferonce ratios ete.
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RSGISTRATION. Problems of registration in the CTI San Fran-
cisco demonstration appeared to remain unchanged as compared with previous
demonstrations., Continual adgustment of registration on receivers /1
and #l was required. RCA receciver #3 appear to have the least problems
concerning registration but this receiver unfortunately was inoperative
for a considorable portion of the time due to other difficulties. =ven
with the best adjustmont, however, receiver #1 showed noticeable color
fringing at the upper right cormer and receiver i showed color fringing
along the upper right corner and also along the left vertical edge of the
raster, Before readjustment # showed as much as an estimated 1/l inch
of red and blue color fringes on some subject matorial. Again, as at
provious demonstrations, gross misregistration at the camera was indicated
at numorous times during the San Francisco demonstration by the two and
sometimes three, separate and displaced imapes visible on the standard black
and white receiver (#2). Misrcgistration often occurred when changing the
camera distance or angle to the object being telavised. The worst mis-
registration neticed occurred during test 1 (live talent) and during
paddle tests #5 and #7. In test #7, while the paddle was momentarily still,
two of the misregistered images appeared to be displacod horizontally
approximately 1/5 of the paddle width,

A considorable and objectionable horizontal jiggle of the upper
portion of the raster was observed on recelvers #1, #2 and /L during a
large portion of the demonstration. This appeared to be trouble with
horizontal synchronmization, I guestion whether this is a fundamental

difficul ty that may be encountcred when standard monochrome roceivers are
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receiving CTI horizontal shift signals, sincoe in this case tho standard
receiver, instead of scanning odd and even lines alternately in the normal
fashion, is roquired to scan three sets of odd lines,then three sets of

even lines, then three sets of odd lines, and so on.

DEFIHITICN., Iio significant improvemsnt in overall CTT system
definition was apparent at the May 17 demonstration. As with previous
demonsgtrations, definition, as measured on the receivers while using a
test pattern in front of the camera was poor, Average measured valueS
of the four racelvers at the CTI San Francisce demonstration showed approx-
imately 170 lines both wertically and horizontally, These mcasuremernts,
however, were made on a vertieally stationary test pattern and then only
with difficulty dus to the presence of very objecticnable and disturbing
moirs patterns in the horizontal woedges. My observations would indicate
that with normal colored moving subject material, usablez CTI system
definition, especially vertical definitionywas considerably leoss than
the 170 lines indicated. In test #l closeups of faces failed to ever show
any lines separating tecth and 2ll eyc structure wss often absent. During
test #10 most of the medium and small size color print on the commercial
products that should easily be read with standard monochroms television

was completely unreadable over the CTI system.

COLOR FIDELITY. I believe no improvement in the color fidelity

of the CTI systom was demonstrated at the San Francisco hearing. TFrom my
point of obscrvation lezst color distortion appeared on RCA receiver #3
whenever that receiver appesrad to be operating properly, On all cclor
receivers, however, non-saturated hues and especizlly colors requiring a
delicate blending of two or three unsaturated primaries, such as skin tones,
were grossly distorted.

Courtesy of Craig Christensen



