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U.S. DEPARTMENT OF COMMERCE
NATIONAL BUREAU OF STANDARDS
WASHINGTON, D.C., 20234

NATIONAL BUREAU OF STANDARDS
REPORT OF TEST 182782

on
ZEI35=-AEROTOPOGRAPH SURVEY CAMERA NO, 20203
Type RMK A 21/23
Equipped with
Carl Zeiss Teparea Lens No, 98303

Sutmitted by
Transmares Corporation
Mimue Street
Carteret, New Jersey

The lens contained in this camera has a nominel focsl lengih of
8 1/4 inches and maximum spsrture of f/5.6. All measurements were made
st aperture £/11 because of limitstions imposed by the apertures of the
ocamera calibrator., These measurements were made with collimeted inci-
dent light, using a K-3 filter, a tungsten source and Eastman Kodak
spectroscopic emulsion Type V-F aand Aeregraphic Plus-X on micro flat
glass plagtes., Development was ia D-19 at 68°F fer three minutes with
eantinuous agitetion,

o Fegal Leagih _
lN FRARED
Equivalent fecal length 208,29 mn 20 %.33 v\
Calibrated fecal length 208,30 nm 20 %.30ww

The probable errors of these determinations of focel length de not
excead 20,10 mm,
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Values of the distortion are memsured fer eash ef four radii of the foeal
plane separated by 90¢ in asimuth., Values ef the distertion based upen the
equivalent focal length, U , are determined for points separated by 7.5° fream
the sxia for cach of the fBur redii. The average value af'ﬁe iz given and frea
these values a calibrated fecal length is derived to minimiaé the average value
distortion over the entire fisld. The average valus of the diatortion referred
to the celibrated focal length 1s given under the heading D . Values of the
distortlen D, based on the calidrated focal length detormingd for each of the
four radii afe listed under the asisuth angles O, 90, 180, and 270 degress.

The values of the distortion are given ia micrens and iadicate the displacement
of the imege from its distortion-fres pesition. 4 pesitive value indicates a
displesemsent frea the ceanter ef the plate. The probable error dess net exceed

$10 nicrons.
Alls. . Raselying Fover
Smalelon, YL 1.5° Ve 248.:2.2¢ <90
Y-r
Tangontlal 55 55 55 46 34,
Radial 55 55 55 yrs 39
Plue~-X
Tangential 39 39 » 39 2
Radial 39 39 - kL 34

The values of the resolving pever are given at 7.5° intervals from the
center of the field and are obtalnsd by phetagraphing suitsble test charts
comprised of pattdrns of parallel lines. The series of patterns of the test
ahart are imaged on the negative with the lines spaced in a pecmetric series
of the fourth root of two limes to the millimeter. The row marked "tangen-
tial® gives the number of lines per millimeter in the image on the negative of
the finest pattern of the test chart that is distinctly resolved into sepsrate
lines whan the lines lie perpendicular to the radius drawn from the cester of
the field. The row merked "radial® gives aimilar values for the pattern of
test lines lying parallel to the raedius.
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The lines joining opposite pairs eof ooliimation index markers intersect
at an angle of 90° ¢ 1 mimute, snd their imtersectien indicates the location
of the prineipal point of mutecellimatien with a probsble errer not exceeding
10,03 mm,

Harkers A and B lie in the line of flight. The probeble errors in these
separatiens do net eaceed 10,02 mm.

YL, Zenmsatiai Distertien
oc _37e5° 215° 222250 $30°
0 o 7 8 12

The values of the tangential distertien are measured in microns and indi-
oste the displacement of the image frem its distertien-free position, These
values represent a displacemsnt of the sentral inage from a straight lime
osnnecting corresponding image peints st oqual but opposite anguler separa-
tions frem the axis. The probable ervor dees net exseed 5 microns.

The twe surfaces of the B Ke. 14106, D Ne. 14164, and clear Ho. 14374
filters accompanying this camers ave parallel te withia ten seconds of are.

YL, idasaxine Flaten

The platen mcunted in Zelss-Aeretopegraph magasine type FK 24/120 MNo.
36241 does not depart from e true plaas Ly mere than 20.0005 inch.

Por ths Directer,

Pranois B, Washer, Chief
Refractometiry Section
MNetrology Division

NBS Test Ho., 182782
Octebor ]—43 1964
WPTaymagasrn
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