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The lens contained in thia -r• h.A a -inal focal length of 12 
inehea and m11ximum aperture of f/S:(). All Maaureaenta were made at aper· 
ture f/16 (except resolution meounanta), becaaaa of limitations impo-4 
by the apert:u:rea of the -r• calibrator. 1.'beN •aaurementa were made 
vith collira,ited incident: light, ..-tng a l.•3 filtar, a tungsten sourca and 
Eastman Kodak spectroscopic _.blo&\ type V•I' and Aarographic Plus·X on 
micro flat glass plates. Davehr 11¢ -. in 11-19 at 68°P for three minutes 
with continuous agitation. 

I, f PMJ Jca·lthl 

Equivalent foul length 305. 79 Dml 

CaU.bratacl foul length 305.82 fllll 

The probnble errora of the" •telllinatiolul of focal length do not exceed 
±0.10 111ll. 
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181410 
µ. mstente 

for A~illlllth De Angle 

\'., De De o• 90• 180° 270° 

degrees µ µ µ µ ;.L µ 

·o 0 0 0 0 0 0 
7.S 0 -4 -4 -4 -4 -4 

lS 4 -4 -16 -8 6 1 
22.s HJ 6 s 12 4 3 

V!tlues of the distortion an •--1 for Neb of four radii of the focal 
plane separated by 90" in 111&:l.mut:ll. Val- of tbe diatortion baaed upon the 
equivalent focnl length, 11'., are detellBille4 for pointa separated by 7. s• ft'CIIII 
the Blds for each of the four raclU.. Tbe averap valua of 118 is reported. 
From these vduea of De, a calillrahtl !oeal lnath ia derived to minimi&e the 
average value diatortiOII CMtr the -.tin fuld. !he average value of the di•• 
tortion referred to the caU.brated focal 1-.h ia gi'ven under the heading ll'c. 
Values of the distortion De b-d a the calibrated focal length detell:lllined 
for each of the four radii ara U.t<te4 _..I' the oath angles O, 90, J80, 
arul 270 degrees. The value• of tbl dut~illla are giwn in lllicrons lillld in• 
dicate the displacement of the 1-p froe t.ta diatortion•free poaition. A 
poaitive value indiel!to1 a diapla- at frm tbl eanter of the plate. The 
probeble etto:r does not exaaad :tlO llli"°'"', 



181410 

IJI · laff1!1n f,-r 

Emulsion o· 50 10• 15° 20· 25° 

v-r 
Tangent fol 46 46 46 32 23 6 
Radial 46 46 46 27 23 32 

1'lu1•X 
T,ingential 32 32 32 27 19 6 
Radial 32 32 32 23 19 27 

These meaSUrewllltS Wff ... at lll)n't1lR f/ll. 

The vnlues of the fflJOlvine po.ar aa 1f.wn at S" intervals from tha 
center of the field and an oka111N lay pbG&o,grapbing suitable teat charts 
comprised of patterns of parallel liaea. 'Zhll •de• of patterns of the 
test chart are imaged cia the neaatiM wUh ti. U1111s spaced in a geometric 
series of tl1& fourth root of two u. .. to the llilliater. The row 11111rked 
"tangential" gives the mmbel' of 1111N pjtl!' 111111-ter in the image on the 
negative of the finest pattei. of ta ll<N& curt thllt b diatinctly resclved 
into separate lines when tba llDeAI U. ~cula to tlle radii.Ill drawn 
fran tho center of the fiel.4. the niv IIC'kacl "racli.al" gives similar values 
for the pattern of teat U.nae lytaa ,aa.Uel to the radius. 

IL.. Principal lnlat of tsz:;cal!tszt!99 

The lines joiliing opp,Nite patta of oellilnation index markers intersect 
at an angle of 90°±1 111i:Qute1 IIQll tuir iatenection indiClltea the location 
of the pdncipal point of 4'1ltOOOllilutia with a probable error not exceeding 
±0.03 lllll, 

y. eo1umett,an •nv l:errtF1m 

A • B 
C - D 

222.33 11111 

222.66 • 

l:tarken A ,md B lie in tbe lina of fllgbt. '1'la probable en-ors in 
thaM aep,;n:ations do nQt exeeed ±0.02 •· 
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JI. TIPSIPClal M&t:ortia 
±7. ,. :1:15• :1:22. 5° 

0 3 7 15 

The values of the tangential d:l.atortioo are meHured in microns and in­
dicate the displacement of the ialage fRIII ita diatortton-free position. These 
values represent a displacement of the central image fram a straight line 
connecting corresponding image point■ at equal but opposite angular eaparations 
from the axis. The probable error doe• not exceed t5 microns. 
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ror the Director, 
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