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

NATIONAL BUREAU OF STANDARDS
REPORT OF TEST is1410

on

Aerial Camera Type K~17 (Modified)
Baquipped with

Eastman Aercstigmat lens Ke.EE 1899
Submitted by
Airagon Enginsering Compeny

2001 Miltcary Rwy., N.W.
S8an Antonio 13, Texas

The lens contained {pn this camera hss s nominal focsl length of 12
inches and maximum aperture of £/5.0. All measurements were made at aper-
ture £/16 (except resolution msasuvements), becaume of limitations imposed
by the apertures of the camers calibretor. These mesasurements were made
with collimated incident light, using a K-3 filter, a tungsten source and
Eastman Kedai spectroscopic emulsion Type V-F and Aerographic Plus-X on
micro flat glaes plates. Development was i{n D-19 st 68°F for three minutes

with continuous agitation.

L. Focal lapgiha

Ecuivalent foeal length 305.79 m
Calibrated focal length 305.82 mm

The probable errors of thess determinstions of focal length do not exceed
£0.10 .
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for Arimuth D, Angle

v B b, o* 90° 180° 270°
degreas T " i T i !
"0 0 0 o 0 0 0
7.5 0 4 -4 -4 & -4
15 4 A -16 -8 6 1
22.5 18 6 s 12 4 3

Values of the distortionm are measured for sach of four radii of the foeal
plane separated by 30" in szimuth. Valuss of the dietoriion besed upon the
equivalent foesl lenpgth, Uy, ave detsrmined for points separsted by 7.5° from
the axis for each of the four radii. The average valus of U, {s reported.
Frow these values of Dy, a calibreted focal lemgih is derived to minimize the
overage vslue distortion over the entire fisld. The sversge value of the dis-
tortion referred to the calibreted focsl length ia given under the heading Tg.
Values of the distortion D; based em the calibrated focal length determined
for each of the four radii sre 1lf{eted undsr the asimuth asngles 0, 90, 3180,
and 270 degrees. The values of the dlstortiom are given in microns and in-
dlicste the displacement of the image from its distortion-free position. A
positive value indicates a displaceswnt from the ecenter of the plate. The
probable error does not excesd t10 microns.
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Esalsion o° 5° 107 15° 20° 25°
v-¥

Tangential 46 &b &6 32 23 6

Radial 46 &6 46 27 23 32
Plus=-X .

Tangential 3z 32 32 27 19 6

Radisl 32 32 32 23 19 27

These messuremonts ware msde st apertuze £/11.

The values of the resolving power are given at 5° intervals from the
center of the flald sand are obtainsd by phatogrsphing suiteble tesi charts
conpriged of pstterus of parallsl lines. The deriss of pattervns of the
test chart are imeged on tha negative with the lines speced in a geometric
series of the fourth root of two limes to the millimeter. The row marked
“tangential' gives the mmber of lines per miliimeter in the image on the
negative of the finest pattarn of the test chart that is distinctly resolved
into separate lines when the lines lis parpeudficular to the radius drawn
from the center of the field. The vow marked “radial" gives aimilar values
for the pattern of teat limes lying parxallel to the radius.

IV, Pring

The lines joiuing opposite paifs of ocoilimation index markers intersect
at an sngle of 90°il mimute, and their intersection indicates the location
of the principsl polnt of autocollimstion with a probable error net exceeding
£0.03 ma.

A-B 722.33 mn
cC-D 222.66 mm

Mavkers A and B iie in the lioe of flight. The probable errorxs in
these sepsvations do not exceed +0.02 om.
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The valuea of the tangential distortion sre measured in microns and in-
dicate the displacement of the image from ite distortion-free position. These
values represent ¢ displacement of the centyal image from a straight lina
comecting corresponding image points st squal but opposite angular separatioms
from the axias. The probable error does not exceed 15 microns.

For the Director,

Fromeis E. Washer, Chief
Refractometry Section
Matrology Division

NBS Repoert No /181410
Waghington, D.C.
July 29, 1964
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