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The lens contained in this camers bas a nowminal focal length of 6
inches and maximm sperture of £/5.6. All measurements verc made at apere
ture £/3 becsuse of limitstions imposed by the apertures of the camera
calibratoe. These mensurements wers made with collimeted incident light,
using s R~3 fiiter, o tungsten source and Ksstwan Kodak spectrogcopic emul-
glon Type V-F snd derographic Plus~X on micre flat glass plates. Develop~
ment was in D-12 st 68°F for three ainutes with continuous agitation.

L. Xegal lensth

Equivalent focal length 152,60 mm
Calibrated focal length 152.65 ms

The probable errors of thege determinations of £ 1
exceed +0,10 my. oesl length do not
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1. Rixteasien
for .MMEC Angle
g 5" Py o 0° 180° 216°
degress ;..t ! @ H H s
9 0 0 g g 4] 0
7.5 o ~7 -1 -7 -7 -7
15 5 -9 _ -§ 10 »12 -9
22.5 8 -14 , -6 «12 -19 ~19
30 15 -12 3 -6 -19 -24
37.5 23 -37 0 -5 ~33 -3¢
43 70 17 62 *5¢ -9 -33

Valuos of the distartion sxe wmasured for each of four radii of the focal
plene separsted by 30° in aximuth. Values of the distortion based upon the
esuivalent focal length, are datevaived for points separated by 7.5°
from the axis for each of four redil. The swersge vclue of T, is reported
in Table 1. From these valves of Ty, » calibreted focel length is derived
to winimize the averaps valum distortion ower the entire field. The sverage
vaiue of the distortiem mferred to the cslibrated focsl length {8 given
under the heading ¥. Vsluss of the distortion D, based on the collbrated foocal
length detemined for sach of the four radif sre listed under the szimuth
angles O, 90, 130, and 270 degreas/ The values of the distortion are givem in
aicrons snd indicete the displecessnt of the fimage frow ite distortion-fres
position. & positive velue fndtcates s displacement from the center of the
plate.  The probable error dess not exvesd +10 miervns.
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—X: Yocal length

Eruivalent focal length 152.60mm
Calibrated focal length 152.63mm

The probeble errors of these daterminationa of focal length do not
exceed *0.10 mm, This value of calibreted fogsl length was so derived
that no average value of Do exceeds 15 microns {a the angulsr region from
0° to 37.5°.

IL. Digtortion
- 5 1
De c for Azimuth Angle
0° 90° 180° 270°
Degrees i i u ) i i
it U ] 0 o 0 0
i.5 G -8 -4 -4 -4 &
i5 3 =3 0 -4 ) -3
22.5 8 -5 3 -3 =10 -10
30 18 g9 15 6 -7 ~12
37.3 23 -2 15 9 -18 -15
45 78 38 83 71 1z wld

Values of the distertion are measured for each of four radil of the
focal plane szepzrated by 30° in azlmuth. Valuas of the distortion bascd
upon the ewuivelent foeal length, 5‘, are daterminec for points separated
by 7.5° from the axls for each of the four redii. The averege value of Uy
is given and from these values s calibdbrsted focal langth is derived to min-
imize the =verage value distortion over the entire fleld. The avarage value
of the distortion referred to the calibrated focal length is given under the
heading U.. Values of the distortion Do based on the calibrated focal length
determined for each of the four radii are listed under the azimuth angles 0,
90480, and 270 degrees. The values of the distortion ave given in microns
and indicate the displacement of the image from its distortion-free position.
A positive volue indicates a displacement from the center of the plate. The
probable ervor does not exceed 10 microns.

For the Director,

¥rancis E. Washer, Chief
Refractometry Section
Beport Wo. 2.2/181093(supplement) Mstrology Division
Jgne 1z, 1964
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135 Desalying Fowey

Baalsion &° 7.5 is° 2.5 30° 37.5%° 45°
v-F

Tangential 63 83 8 53 46 &6 39

Radial 53 &3 63 63 53 53 L6
Plus~X

Tengential 46 46 46 39 32 32 27

Radial 44 46 LY ) 48. 39 39 32

The values of tie resolw powmr are given at 7.5 intervals from
the center of the flold sad ave sinad by pbhatographing suitable test charts
saaprised of pattamns of parsliel limes. The series of patterns of the test
chort sva jwaged oo the oegative with tha lines apessd in s geowettic series
of the fourth voot of two lines to the willimeter. The row marked "tangential™
gives the number of lines per millisster in the imsge on the negative of the
finest pattern of Lhe test chart thet iy distinctly reselved into separate
lines vben the lines lie perpsadiculer to the radius drown fram the center
of the field. Tie row marked "vadial” gives stmilar values for the pattern of
test linec lying parallel to the rsdiue.

y

§

The iines joining oppesite pairs of collimetios index markevs intersect
at en angle of 30° * I winute, snd their intersection indicates the locstion
of the principsl point of mmocellimstion with a probsble ervor not exceeding
$+0.03 mm,

&"3 m»“ ]
C~D 226.06 mm

Markors 4 end B lie in the line of flight. The probasble errors in these
separ:tions do not sxcead +0.02 nm.

0” +22.%° £30" +37.5° 45°

¢ 2 2 3 4

The velues of the tangentisl distertios are measured in wicrons snd
indicate the displscement of the image from irs distortion-free position.
IThese values represent s diaplacemsnt of the sentral image from & straight
line yonmecting corresponding inege peints at equel but opposite sngular
separations from the axis. The probable errer dees not excsed *5 microms.

The two surfaces of the B No. 13302, D Ne. 15352, end cloar Ho. 14402
filters acconpenylng this cmmerz are psrxllel to within ten seconds of arc.
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The plsten mounted in Zeiss~Astotopegraph magssine type K 24/120
Bo. 36141, <does

HBS Zweport Lio.
Haghington D.C.
May 25, 19464

WP ovemmes i hi

not depart from » tros plane by more than :0.00025 ineh.
#or the Director,
Frencis E. Washer, Chief

Refractametry Section
Matreology Bivieion
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