(REV. 12-65) NBS Report No. 196589

September 17, 1968
U.s. DEPARTMENT OF COMMERCE

NATIONAL BUREAU OF STANDARDS
WASHINGTON, D.C. 20234

REPORT OF CALIBRATION
of

AERO/VIEW AERIAL SURVEY CAMERA NO, 63803
Type 800
with C., P, Goerz Aerotar Lens No. 757623

Submitted by
Keystone Aerial Surveys, Inc.
Glenside, Pennsylvania 19038

Reference: Your Purchase Order No. 1047 dated August 27, 1968.

The lens in this camera has a nominal focal length of 8 1/4 inches and maximum
aperture of £/6,8. All measurements were made with the aperture set at f/11,
These measurements were made with collimated incident light, using a K-3
filter, a tungsten source, and Eastman Kodak Spectroscopic emulsion type V-F
on micro flat glass plates, developed in D-19 at 68°F for three minutes, with
continuous agitation,

I. Calibrated Focal Length; 209,80 mm

This measurement is considered accurate within 0,03 mm.

IT. Radial Distortion

D
c
Field 5 for azimuth angle
Angle c 0° B=C 90° B=D 180° A-D 270° _A-C
Degrees m um Lm Lm um
7.5 -4 -2 =5 -4 -6
15 -6 -3 -8 -5 -6
22.5 -8 -5 -15 ~7 -6
30 8 8 -1 8 15

The radial distortion is measured for each of four radii of the focal plane
separated by 90° in azimuth. The calibrated focal length is derived to minimize
the average radial distortion over the field. D, is the average distortion for
a given field angle. Values of distortion D, based on the calibrated focal
length are listed for azimuth angles 0, 90, 180, and 270 degrees. The radial
distortion is given in micrometers and indicates the radial displacement of the
image from its ideal position for the calibrated focal length. A positive value
indicates a displacement away from the center of the field., These measurements
are considered accurate within 5 pm,
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IIT1. Tangential Distortion

Field Angle 7.5° 15° 22,5° 30°

Displacement in pm 0 1 1 1

The values reported are displacements from the center image point of a straight
line connecting corresponding image points at equal field angles along opposite
radii of the focal plane. The method of measurement is considered accurate
within 5 um,

IV. Resolving Power, in cycles/mm

Field Angle: 0° 7.5° 15° 22.5° 30°
Tangential lines 34 46 46 46 34
Radial lines 34 46 46 46 34

The resolving power is obtained by photographing a series of test bars and
examining the resulting image with appropriate magnification to find the
spatial frequency of the finest pattern in which the bars can be counted with
reasonable assurance. The series of patterns has spatial frequencies in a geo-
metric series having a ratio of the fourth root of two. Tangential lines are
those perpendicular to the radius from the center of the field. Radial lines
are those lying parallel to the radius.

V. Principal Point of Autocollimation

The lines joining opposite pairs of collimation index markers intersect at an
angle within 1 minute of 90° and their intersection indicates the location of
the principal point of autocollimation within 0.03 mm.

VI. Collimation Marker Separation

A - B 222.44 mm
C~-D 222.32 mm

Markers A and B lie in the line of flight. The method of measuring these
separations is considered accurate within 0.02 mm.

VII. Filter Parallelism

The two surfaces of the Goerz yellow filter No. 1028 accompanying this camera
are within ten seconds of being parallel,

VIII. Shutter Calibration

Indicated Effective
Shutter Setting Shutter Speed Efficiency
1/250 4.4ms = 1/229s 867
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The effective shutter speeds were determined with the lens at aperture f/11
and are correct within *3%. The technique used was a modification of the
method described in American Standard PH3-4-1959.

In mechanical and optical characteristics this camera when used with an
approved platen complies with the U. S. Department of Agriculture Specification
No. ASCS-AP-201 (Revision 3) for a precision aerial camera dated July 1, 1967,

This report supersedes the previous calibration of this camera contained in
NBS Report No. 185644 dated July 8, 1965.

For the Director,

7 99, o
Zi}f,?7#;;%;Z12lﬂé_f£24f;7r
C. S. McCamy, Chief
Image Optics & Photography Section

Metrology Division
Institute for Basic Standards
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