














a problem is a final photograph taken by the
camera and reproduced by a monitor. Paradoxi-
cally, this is also one of the most sensitive indicators
of monitor limitations. The majority of the camera
evaluation is performed by imaging both camera
heads on a screen upon which is projected a 35 mm
transparency. The camera system is operated in a
continuous mode alternately shifting from one
camera to the other every 200 seconds. The com-
bined video output from the sequencer goes direct-
ly to a monitor facility where it is displayed on a
cathode ray tube (CRT). The sweeps of the cath-
ode ray tube are synchronized to the sweeps of
the camera. Figure 9 is a reproduction of a 200-
second polaroid exposure of the CRT display taken
with the 22° camera. The photograph is taken
from a projected transparency of the Governor’s
Mansion at Williamsburg, Virginia. The small
crosses that are visible are the calibration marks
on the tube and are only two resolution elements
wide. Several comments should be made about
the photograph. First, it should be clear that in
order to be published in the Digest, several steps
of reproduction that do not occur in practice were
necessary. These steps invariably degrade the qual-
ity of the picture. Second, the resolution of the CRT
is no better than that of the cameras and thus the
CRT adversely affects picture quality. Adjustment
of the monitor video gain and centering is a very
critical and time consuming task with a 200-second
readout time. The very slightest change from the
proper video windows greatly reduces the gray
scale rendition in the pictures, even though all of
the image information is present in the video. It
also should be noted that the test facility used to
evaluate the cameras exhibited limitations which
will not be present in the ground station facility.
The resolution capability of the ground station
monitor, for example, is much better than that of

the cameras. )
Probably the most serious objections to the pic-

ture quality shown in Fig. 9 are the horizontal
and vertical white lines running through the pic-
ture. These lines result from an imperfect digital
deflection system, partly caused by the monitor and
partly by the camera. The 200-second vertical
sweep in the camera is generated by feeding a
resistive ladder chain with binarily related inputs.
If any of the binary inputs has an unequal weight
compared with the average, then it will produce
unequal steps at well specified points in the stair-
case. This will cause the vidicon electron beam to
overlap more in some places than in others, leading
to more signal and thus the bright lines. This is a
very sensitive effect that persists in spite of efforts
to precisely match the weighted binary inputs.
Vertical white lines are caused by the monitor,
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Fig. 9—Photograph taken by TV camera system.

which has digital sweeps in both horizontal and
vertical directions. The actual DODGE ground
station will be free from digital scan problems and
presumably will be able to eliminate the horizontal
white lines from the camera by proper processing.

Producing color pictures with the 22° camera is
an interesting exercise worthy of a few comments.
(A thorough description of the DODGE color
capability is given in the following article.) To
produce a color photograph on polaroid film, the
procedure described above is repeated three times,
cnce for each of the primary colors. The final re-
sult, being a superposition of three separate frames,
takes nearly 17 minutes (1000 seconds) to produce.
The criticalness of adjustments, moreover, is com-
pounded by the fact that proper color balance
becomes a prime consideration, and that one in-
accurate setting during a color sequence can easily
cost 20 minutes. The problem of color balance in
the satellite will be alleviated somewhat by the
use of a color pattern painted on one of the
DODGE end masses which will be in the field of
view of the camera. The final color balance will
be obtained by matching the colors in the end
mass with a standard pattern retained on the
ground.
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