
FORM NBS-259 
(REV.4-11-43) 

U.S. DEPARTMENT OF COMMERCE 

NATIONAL BUREAU OF STANDARDS 

WASHINGTON, D.C. 20234 

NATIONAL BUREAU OF STANDARDS 

REPORT OF TEST 182502 

on 

ONE AERO PRECISION AERIAL CAMERA 

Equipped with 
Bausch and Lomb Metrogon Lens No. RF6777 

Submitted by 

Aero Service Corporation 
210 East Courtland Street 

Philadelphia, Pennsylvania 19120 

The lens contained in this camera ha• a nominal focal length of 12 inches 
and maximum aperture of f/6. 3. All measurements were made at dperture 
f/16, (except resolution measurements), beca•Jse of limitations imposed by 
the apertures of the camera calibrator. These measurements were made 
with collimated incident light, using a K-3 filter, a tungsten source and 
Eastman Kodak spectroscopic emul11ion Type V-F and Aerographic Plus-X 
on micro fl.,.t glass plates. Development was in D-19 at 68° F for three 
minutes with continuous agitation. 

L Focal Lengths 

1 quivalent focal length 
Calibrated focal length 

303. 35mm 
303, 53mm 

The probable errors of these determinations of focal length do not exceed 
:t:O. 10mm. 

n. Distortion 

f3 De De 
for Azimuth De Angle 

0- 900 180° 270° 
degrees µ. µ µ µ ,,. µ. 

0 0 0 0 0 0 0 
7. 5 0 -24 -24 -24 -24 -24 

15 29 -19 - 8 -24 -27 -17 
22.5 100 25 34 21 23 24 



Values of the di&tortion are meaaared for each of four rd.dii of the rocal 
pl..D• ,;epar11t1:d by 90° in azlmlltb. V.olaN of Ute di•tortion b..ae.:l upon the 
equivc1.lcnt foc .. 1 lenitn. 08 , are determined for points aeparat':2 by 7. a• 
from the ,,xi» for uae~of the i'oer radii. The avera,e Vlilue of De ls reported. 
I rom theee values of D_. a caUbrated focal leagtla la derivo:d to minimize 
tile aver .. i£e v ... lue di .. torUon over t.lu, eatire field. The average value of the 
diatorUon ref~rroed to the calibr.Lted focal lenatb la 1,ve11 under the heaJin& 
De. V:;.lue,. of the dlwtortion De baaed oo tbe caUbrated focal lenith d.ehrr­
m.ined for eacll of the four radii are luted under the ,zimuth ;;,ngles O, !JO, 
180, an1 270 degrece;. The valvea of tile cllatortion are &iven in mlcrona .... nd 
indicate the di1,pl.-cement of the tma1e from ita db1tortion-free position. /\ 
po•ilive value im:lica.tel!I a dtaplacemut from tbe center of the plate. The 
probable error does not exceed :HO micron.a. 

w. Re•olvlllf Power 

l:rnulslon oo 5• 10• 11· 20° 25° 
V-F 

Tangential 53 b3 19 27 ?.3 14 
R..idial 5J 53 u 39 39 32 

?lus-Y 
Tl!\ngentl,l 39 39 27 23 19 14 
Radial JO l9 It 27 27 23 

Tbese rne,~surem-,nts were made .. t •perture fill. 

The values of tile rueolviag power are &iven at 5• lntervah, from the center 
of the field and are obt"ined by pbotograplaiq auUable test chart» eo.mprb,ed 
of paU-,rns of u,rallel linea. The ••rte• or patterna of the tei.t ch.;.rt are 
imageJ on tile neg"'tlve with the line• spaced in a geometric 11t:rie11 of the 
fourtb root "f two lines to the milliaeter. The row marked ·1angent1ar· givee 
the number of hn-,1,1 per millhneter in toe im.i1e - Uu: neifative of the flneil:t 
pattern of tile tebt chart th•t l.a distinctly resolved lato oeparate lines when 
the lines lie nerpend1cular to tile r,uilu drawn from the center of the field. 
The row marked radial'' givea almilar values for the p,lttern of test lines 
lying par .. llel to the radius. 

IV. Princip.Al Poiata of Aatocollialation 

The lines Joinm6 oppoaite pair• of eollt-tion index markers interi.e<:t 
at .. n -nale of uo• :tl 111in11t_e, aUld their interaectioll l.lldieat-cs the loc:...tlon of 
the prinelp-~l potnt of .,utocolllraation •Uh a probable error not exceedlni;: 
:tO. 03 mm. 



V. Collimation Marker Separation 

A-B 
C-D 

222. 35 nun 
222. 41 mm 

Markers P, and B lie in the line of fiight. The probable errors in these 
separations do not exceed :t:O. 02 mm. 

VI. Tansential Distortion 

±'f. 5• ±22. 5• 

0 2 3 14 

The values of the tangential distortion are measured in microne and 
indicate the displacement of the image from its distortion-free position. These 
values represent a displacement of the central image from a straight line 
connecting corresponding image pointe at equal but opposite angular i.eparations 
from the axis. The probable error does not exceed :t5 microns. The two sur­
faces of the yellow filter accompanying this camera are parallel to within ten 
seconds of arc. 

Indicated C:hutter 
Setting 

I 
160 
250 

VIL Shutter Calibration 

Effective 
Shutter Speed 

Seconds 
• 0054 • 1 / 186 
• 0040 • 1/250 

Efficiency 
Percent 

84 
81 

The effective shutter speeds were determined with the lens at aperture 
f/11 and are correct within :t3fe. The technique used waa a modification of the 
method described in American Standard PH33, 4-1959. 

In mechanical and optical characterlatics this camera, when used with an 
approved platen, complies with the United States Department of Agriculture, 
Forest Service Specificationa for a precision aerial mapping camera dated 
April 1, 1962. 
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