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'rho lens contained in t.hie caera hu a Mainal focal length or 8 l/4 inohe<1 &rul ••xi•1• -.pertUl"e ot' t'/6.6. All •a:rureiu•t• were mai:ie at apert\i.N f/ll. Theae meuur-nt11 were 11u1d'1 with 1111lliaated incident light, using a 1-J filter, a tuncaten awroe Md Eutaan Kodak apectresoepio e■ulsion Type V-F auc Aerographic Plus-X 1>11 ldcro flat glua plat.ea. Dffelopant was in D-19 at 68°1" for three aitlutes with conti.mulus agitation. 

I, f11tl Jrenr!ib1 
F.quivalent focal length 
Calibrated tooal length 

210.07 -
210.10 llllll 

The probable errore of these detendnat.ione of focal length do not exceed z0.10 l11"1o 

II, Dic1etrtio1 
D 

C 
µ D D9 

for e,1 ,,th ♦nr\t 

' go goo l8()o 'Z700 degreeG .. 14 µ 14 14 I.I 
0 0 0 0 0 0 0 7.5 0 -5 -5 -5 -5 -5 15 0 -9 -7 -7 -9 -l.3 22.5 2 -12 -8 -12 -10 -19 30 32 12 14 18 19 4 
V aluea of tJ:ie distortion are •&sured tor eaob of four radii of the focal plane separated b7 90° in_aaiauth. Value• of t.he diatort.ion bued upon the equivalent focal length, D , are detendned tor points aepvated by 7.5° from the ui:, for eech of tile tlur rlldll. The uerap yalue of 'ff ia reported and • 



froa these valuea a calibrated toeal. leag\h la deri'fed te M1ni•i"41 tlhl oera«a 
'falue distortion ner tlle entlra field. The •era«a 'falua of tile distortion 
referred to the oalibrated tooal lengUl ia gi'fen under the beading 15

0
• Values 

of the distortion D based on the callbl'ated fooal lencth detel'llined for eaoh 
of the four radii alle listed under the ui■uth ugles o, 90, U!O, and 270 
degrees. The 'falues of the distortion are gi'fell in ■iorens 1111d indicate tbe 
displac-nt of the 1.a-.p frea its distertion-tree position. /t pGaitiYe 
value indicates a displ-•t tra the oeater et the plate. The probable 
error does not exceed :tlO ■iaroaa. ,,1. lilalJIDI hvtd" 

Jiw.lsion oo z,,o 1,0 22,5° 3()0 
V-F 

l'angential 46 46 39 )9 J9 
hailial 46 5) 'J9 J4 J9 

PlU&-X 
Tangential J4 )4 '8 '8 ~ 

Radial ;u, 39 29 2J. 29 
The values of the reaal'fing pever ve given at 7.5° intervals froa the 

center of the field 1111d are obtaiAod b7 pilotegrapbin,r suitable test charts 
comprised of pattaru of parallel U.110s. The aeries of patterns of the teat 
chart are ilaaged en the negative with the liJlea apMOd in a po11etrio ceries 
of the fourth root ef twv lines te \lie 1111.llMter. The row urited •taagen­
tial" gives the nwabar of lines per ■iUWtar in the 1■11&9 on the 11.Sgat.ivo 
of' the finest pattern of the t.at obart t.laat la diatinotl7 reaol'fad into 
separate lines vii.on the lines lie perpaa4icsular ta the radius drawn frOlll the 
center of the field. Tlle row aarked "radial" g:t.-.es si■ilar 'laluea for the 
pattern of teat lines 1.,-iA( parallel te the radius. 

IJ, fr1oo1,pal. b'8i tt AMt.pppll111»11 

The lines joining oppoaita pairs of oolli■atiOn index urltffs illtarseot 
at an angle of 90° :tl ainute, Md their interaaotien indioataa the location 
of tho principal point of autoooUi■ation witlt a pl'9babla error not e:xceading 
:tO.OJ mm. 

I, Cel)1eet:1u Mfrker 2'RKltitD 

A. - B 
C-D 

,•larkers A and B lie in tlle line of flight. The probable errors in these 
uparations do not ellceed t.0.02 •• 

YI, 7unet:1t1 PitHOiGn 
;tJ()O 

0 

The values of the t-.ntial diatertion 111"9 ■eaau1'9d in ■iorons and ilMH.­
oate the displ-=-llt of the i■ap frN ita dutortion-fne position. These 



_,.. 
value:s repreaent a diaplao-irt. et \lae oent.nl S..,. trea a atralgb.t line 
eonneoting correapoadinc 1qp peinta at et(llal bllt eppoaite anguler aepere­
tions f'rcm the a:d.a. The prebable ener do•• •'- uoeed t5 IUOl'Ona. 

The two eurf-• •t th• tloera tilter liOOllllpM11Jlg thla •-ra an paral­
lel to within tea HCOndll •t arc. 

III, 3!m\ttr CtllbrtMe, 
Indicated &ttect.1-.. 

§nuttu: Set.t1er 8Pa\kr tr ad 1Ulc1evx 
Seoonda hl'Certt 

150 .0059 • l/_170 81$ 
2,0 ,001, • l/28l, 'M 

The ef'tectlve alluttff speeds V41N detel"lline4 vlt.a the lena at ~rtUl'e !/11 
and are eorNICt vltldn t:M'. Tile taobnSqu II.Nd vu a .odlficathn or the 
method described in Mer1ou :lt•adard PBJJ.,4,-19'9. 

In JMchanieal and opt1oal obaraoterl.a\ioa th1a ~ when used Id.th 11A 
approved platen NllpU..e wit.II the u.s. Dapartapt et Api.eult.ve Speoifioe­
tion No • .ASC:.-.AP-201 (Rnialeit) ter a prMiaiea •rial o-ra dated Mq 22, 
196.). 
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