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AEKAETIA 1970
TRANSIT

LASER

VLBI

SATELLITE ALTIMETRY

AEKAETIA 1980
TRANSIT

LASER

VLBI

SATELLITE ALTIMETRY
REMOTE SENSING
GPS

AEKAETIA 1990, 2000, 2010.......
TRANSIT

LASER

VLBI

SATELLITE ALTIMETRY

REMOTE SENSING
GPS....GLONASS, GALILEO, BEIDU
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3,121,805

the uniform tracking drive to effect oscillation of the
camera body about the axis of rotation thereof during
tracking of a satellite. In accordance with this objective,
the oscillating motion preferably alternates in that the
tracking motion is alternately augmented and diminished
by the oscillating motion. during a selected time interval,

Still another object is to provide interrelated, variable
tracking drive and nodding drive mechanisms as aforesaid,
including a unique means for maintaining at a constant
velocity the nodding or oscillating movement of the
camera body during the two phases of the nodding motion
just referred to above.

Pursuant to the next preceding object, it is a further
object to provide shutter mechanism operated in timed
relation to the means for maintaining an angular velocity
of the camera, whereby the film will be exposed during
the uniform nodding or oscillating movement of the body,
notwithstanding intermittent variations in the nodding or
oscillating velocity of the camera body during other
periods.

A still further object of the invention is to provide a
camera having an /1.0 optical system including an
aspherical corrector cell, spherical mirror disposed in
spaced relation to the corrector cell, and interposed there-
between an aspherical focal surface, across which the film
is adapted to be passed. in the pursuance of the instant in-
vention, the optical system js perferably a modification
of a classical Schmidt system, wherein the corrector cell
is a multiple lens assemblage and the relationship is such
that the corrector cell has a diameter on the order of
about 22 inches. the mirror being about 31 inches in diam-
eter with a 40 inch radius of concavity, the focal surface
being on a radius of approximately 20 inches.

Generally. it is a further object to provide an optical
system for a camera, wherein means are provided for
focusing an image on a focal surface, said forming means
being adjustable relative to the focal surface to effect such
focusing: and while in the illustrative embodiment there
is shown a modified classical Schmidt //1.0 optical system,
it will be understood that other optical systems may be
employed without departing from the purview of the in-
vention. In the ensuing description moreover, where a
“corregtor” cell is referred to, it should be understood that
features of the invention are applicable to multiple lens
assemblages other than corrector cells, and that, therefore,
reference is made to the corrector cell as shown for the
purpose of facility and is not made in a limiting sense.

Yet another object is to provide an optical system for
a camera. as aforementioned, wherein the mirror is ad-
justed relative to the focal surface for effecting focus of
an image upon the focal surface, the mirror being freely
supported by means including adjuster devices which are
S0 constructed and composed of such materials that tem-
perature variations will not alter the focus of the mirror
once it has been established.

A further object is to provide an optical system for a
camera. as aforementioned, wherein the mirror or other
image focusing means is freely supported and is substan-
tially fully counterbalanced S0 as to facilitate adjustment
of its position relative to the focal surface aforementioned
by means of the adjuster devices,

Still another object is to provide a camera having an
optical system of the aforementioned type wherein the
corrector cell is composed of three lenses disposed in
opposed relation and supported about their outer periph-
ery in a novel manner, such that expansion and contrac-
tion of the respective lens elements of the corrector cell
does not cause aberration or otherwise adversely affect the
optical system.

Another object is to provide a camera including a
spherical mirror and an aspherical focal surface disposed
in spaced relation to the mirror in combination with means
for transporting film across the focal surface and for ten-
sioning the film so that the film is caused to conform to
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the aspherical focal surface configuration, thus to furf
reduce distortion of the image being photographed.
Yet another object is to provide film transport me s

for effecting the feed of film from a supply ‘magazine 10
a take-up magazine, intermittently in timed relation to op-
eratien of the shutter mechanism, while tensioning the
film across the focal surface or film back-up plate of the |
camera during exposure of the film. In accordance with |
this objective it is a further object to provide camera film |
feed and shutter mechanisms of the just-mentioned types,

which are jointly operated in timed relation to mechanism

for imposing upon a uniform angular tracking motion of

the body of the tracking camera, a uniform velocity oscil-

lation, the resultant movement of the camera being at a

constant velocity during two phases of a cycle of the

apparatus, and the shutter means fum:tiun[ng during the

constant velocity phases of the respective cycles to expose

the film while the film is tensioned.

Another object is to provide novel shutter mechanism
for a camera including a comparatively fast shutter and
a slow shutter jointly driven by a variable speed trans-
mission at predetermined different rates, the fast shutter
operating to intermittently interrupt exposure of a film
strip while the slow shutter is open. In accordance with
this objective, the respective shutters are disposed ¢o-
axially, the fast shutter including an assemblage of cir-
cumferentially spaced members rotatably disposed within
the slow shutter, and the slow shutter comprising a clam-
shell assemblage disposed about the fast shutter.

A still further object is to provide novel power trans-
mission mechanism for driving a compound shutter mech-
anism or the like, including means whereby manual rota-
tion of a control member projecting from the transmission
housing through a series of Tevolutions will effect a set-
ting of the transmisison for driving the compound mech-
anism at different rates and further including means
for indicating exteriorly of the transmission housing the
condition of the compound mechanism.

Yet another object is to provide power transmission
mechanism as aforesaid in combination with means for
effecting nodding or oscillation of a tracking camera
wherein the oscillating velocity varies as a function of
variation in the speed of operation of the transmission
mechanism.

Another object is to provide a tracking camera or the
like, including a body and means for effecting compound
angular movement of the body, such as by the imposition
of an oscillating or nodding motion over a selected uni-
form angular motion, wherein power driven transmission
means are provided for effecting the compound motion
through a predetermined range of angular velocities, but
wherein manual means are provided for effecting opera-
tion of the transmisison means for enabling manual track-
ing of the camera,

Inasmuch as in a satellite tracking camera it is neces-
sary to determine time of exposure of the film within a
very close time period, say on the order of one millisecond
in order to obtain the desired accuracy, it is still another
object of the invention to provide means for projecting
onto the film strip or frame being exposed a time presenta-
tion. In this connection, a slave clock powered by a source
of constant frequency is employed. This clock, in con-
junetion with a sweep oscilloscope, being adapted to indi-
cate time to 144 of a millisecond, and being illuminated
S0 as to expose the film by the firing of a stroboscope
lamp under the control of the mechanism which drives
the shutter mechanism.

ing the position in the cycle of operation of the camera
at which exposure takes place and the position at which
the stroboscope lamp is fired to illuminate the slave clock
to indicate the midpoint of exposure of the film strip ac-
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Fig. 1. The strain ellipse.
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TABLE 1

DISPLACEMENTS ROTATIONS & STRAIN
IN CENTRAL GREECE
Block 00 éx d.y éﬁb émax=él al émin=é2 32 Y 1-'
(n) m/y mm/y mn/y marcsec/y| ustr/y deg pstr/y deg ustr/y |marcsec/y

A (11) 1.30 -1.43 =1313 -0.94 +0.031 27.6 =-0.041 117, 0.072 14.75
B (16) 1.55 -1.65 -6.83 -0.90 +0.019 | 100.0 -0.015 10. 0.034 7.0
C (5) 0.40 =8.21 -6.68 8.34 +0.028 8.1 =0.,032 167. 0.059 12.2
0 (4) 3.41 =0.12 +9.65 33.55 +05135 23.8 +0.019 113, 0.116 23.9
E (8) 2.61 +6.60 +6.85 13.44 -0.016 20.8 =0,.137 110. 0.120 24.7
F g1 1.69 +2 .18 -0.36 2.34 +0.026 38.7 -0.039 128, 0.064 13.2
G (4) 1.19 =7.03 43517 7257 +0.087 108.7 =00 131 18. 0.218 44.8
H (3) - -2.45 +3434 -9.58 +0.120 1.6 -0.030 97, 0.150 31.0
K (8) 4.00 +2.21 822 -17.20 +0.057 179.3 =0.058 89. 0.115 3.7
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Fig. 2. The directly observed displacement vectors. The length of the vectors correspond

fo the displacement at the map scale over a period of 2 My.
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Fig. 3.

Delineation of the area under investigation with the deformations expressed

by a single tensor.
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Fig. 4. The displacement field derived by interpolation from the observed displacements.
The vectors correspond to the displacements at the map scale over a period of 1 My.
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Fig. 5. The distorted grid 20 km x 20 km over a period of 1 My.
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Fig. 8. The principal axes of strain obtained by scanning in half degree step both
in latitude and longitude.
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Fig. 10. The complete local strain tensor for each block presented as a block displacement,
rotation and a strain ellipse. They are drawn to the map scale as they will correspond
in 5 My.
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