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The len:1 contained in We •-ra llaa a -1.aal focal length of 6 inches 
and aa:xiaum aperture of f/6.J. ill u-.-nta were aade at aperture f/ll. 
These meuurel'l!lent11 were 11111!0 with .. lliaa.ted 1noida11t light, using a K-J til
ter, a tungsten source and Eutau. l.edak apaotroaoopio eaulaion Typi, V-F and 
Aerograpb1c z'lus-X on J.Uicro f'lat glass plates. Development was in 0-19 at 68°1 
tor tbree minutes with continuous -,itat1on. 
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Tho probable errors of these detemnationa of focal length do 
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Values of the distortion are aea.red f'or each of four radii of the focal 
plane separated by 90" in as11autb. Yalu.a of the distortion baaed upon the 
aqubalent focal length, ll , are datendMd for poiata separated by 7. 5" fl'OIII 
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tu ma for eaolt or the !Gill" ndU. TM _,..,. •al.wt or D is reported. 
l'NIII than value& ii , a oalibr•ted t■-al l.._t.a ia derl•ad t8 a1niaise the 
•er.,- •alue distoft.ion ner tee eaUn tleU. The ••N&•. vahle of the ~-
tertlen referred to the oallbrded t■-al l-,tll 1• cl•en UAchr tho beading "o• 
f aluea or the distort.ion 15 , buecl 011 the ..i.tbn.ted taoal length d<ltenainad 
tor euh or tile tour radU! we llat.N ude.r the awmtb imgl.ea o, 90, 1.80, 
1111d :t'/0 degrees. The value■ ot t.lle tlinertlea an cl••• in llicrona and 1nd1-
oate tbe displacoment of 'I.be SJHp rna U,e clilltllrtlu-tne poaltioa. A pea1"
U•e •alua indioates a d1ap1socnc'"\ tr.. the ae.nter at the plate. The pl'Obole 
ernr doaa not exceed 110 nioreu. 

111. ll■Jzi11 Pav■r 

1111l1i11 2" z.~ .. 1.~o ai.~• :12" l:Za~o ~" 
V-F 

T..,.ntial 63 6J 53 46 .32 Z7 23 
Radial 6,3 6.) 5) 5) 46 39 )2 

Plae-X 
Tu,ential 46 46 YJ )2 Z7 19 19 
RadJaJ, t.f.J. 1,/J. l;Z :ri ~ l, l1. 

The •alues of the re&OlYiag power aN 11••• at 7.5° intenala f'NNA the 
o■ll'kr at the field and are c,,bt-■1 na • by pMtegraplling n.ltabl.e teat obarta 
oonpriaed or patterrus of parallel Uae■• TII■ Nriea or pattern■ or the teat 
a.hart ara 1.uged on the nept.1•• tdth tbe Uae■ ,pu■d in a ,--tric aariea 
at tbe fourth root of two lillaa ta tba nillln■tar. The row 11orlted "tanpatial• 
lift■ tti. IIWllber or lir111s par all:U..Wr in tbe illaa- on the negatho of the 
tt.ut ,-ttern or tile test obart taat ia tli.Unotly re&OlYod into aoparate 
Uae■ when the lines lie perpalldicnalar te tile ncliWI ffDJl !1'11111 the oeatar of 
\ha field. The row urked "radial• gift■ dldlar •allae• for the pattern et 
teat U..■ lying parallel to tha radiwl. 

IV, PrteteeJ Ppipt, ,r APMN)l1tt\\9n 

The lines Joining oppcHite palra et Ol"lJ1■u1eA lndu markers iJltel'NOt. 
at an an,le of 90" :tl udnut.e, 11114 tMir iatareeet.ion iDdio•te• the loeatiea 
of \he principal point or Gt.eoolllnaU•• vita a probable error not aXONdi.Dg 
:l0.03 -· 

J, c,111111rtu Hnrt:er eMtnr,t.ien 
A-B 
C - D 

222.'6 -m.Sl• 
Harkera :. Md B lie iJa t.lie Uae ot tllpt.. TIM probable errors iR tlle■o 

Mpar&tiona do not exceed t0.02 •• 
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VI. Tpgutial Distertion 
0" 122,So !lP° ,n.,o Ur§" 
0 2 ; 4 5 

The values of the tanp4Ual 41•~ _.. .. -....d in 111.ioren• alld 1nd1-
oa'te the displacement of tho 1up trR lu .u..tertlea-fre• position. TheN 
value• represe:1t a displ ao-at. of the oeat.ral 1aap m. a straight line •
uotlllg aorreapollding iia• peiat9 at equal bat oppoalte IIQ&Ular aeparat1ou 
tna the axis. The probable errer d ... •t e-.d :t5 alcrons. 

Tbe two surfaoes oft.be filt.r ~ th1a •-ra are parallel to 
viWn ten aeconda or arc. 
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