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The lens contained in th:1.e -r• ho ,, -1n•l focal length of 6 inches and maxinlurJ apertur:e of f/5,6. ill •----• wre ra11de at aper• ture f/8 becm.tse of 11mit.etton,- 1nJI·••• by tJae 1pertuna of the CBlllllra calibrator. These menauremeut• wn •de with colU1111ted incident light, using " K-3 filter, n tuagaten IMIUNI and l.dtam Walt spectroscopic emul• sion Type V·F and Aerographic Plue•% oa llicnt flat glue plates. Develop• ment fflls in D•l9 :1t 68°P' for th:Me lld.llUtaa with coat1- agitation. 

J, ftS:11 Jeo\ 
Equivalen.t foMl ~h 152,60 a 
Calibrated fllOal lelllllh 152.65 111 

The prob11hle errors of theae detand.naluu of focal length do not •-d ±0,10 =· 
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Vdwa4 of tbe dietortf.oo -. ••wncl for Moh of four radii of tbe focal 
pbtie NJ>llrated by 90• 1n ~. 9ai.. of t!la M.aurtion baaed upon the 
B'!l.\iVnLent foc:111 leuath, 'IL. ,._ laaemfN4 fK point• a.pa,:ated by 7. 5" 
frG111 the md.a fat each of ti. t.r l'dU. TIie -rap vdue of lJe is reported 
1n Table 1. FTID t1-ae val_. of"-• a ullln'1Clc:' focal leagtb ill derived 
to minimize tbe -rap Yalu diat111ctla OWi' t!la entire field. 'Itle nerap 
value of the diatortl• alllned lo tJae uliwllh'd focal lei:igth 18 ghert 
under the heading ffc• Y•1-a of tlla cllatwti.al D0 baed on the calibrated focal 
length detellllined for .._ of tbt flU n4U el'lt llllted under thil Qlialth 
anglea 0, 90, 180, 81114 270 1lst111/ !be vai.. of the diatort:l.an a-re givea in 
lld.crons ,..nd imU.cau tbt if.Qt, t u,t .i tlla Jaap frcm ite diatortion-f:cee 
J)Oltition. A poaitiw whla billlcau a dt.apla-nt fl'Om tbe center of tu 
plate. , The pi:obabJA anw ._. Mt ••1114 ±10 aluona. 
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I. hs;al Lfpgth 
Equivalent focal lenatb 152.60tmn 
Calibrated focal length 152.63mm 

erro-re of t1-ee deteminatiOIUI of focal length do not 
This value of calibrated foaal lel\Sth was so derived 

that no over;ige va.lue of l>c exceeu :t:5 ■ien1ru1 in the angular region from 
O" to 37.5(:-. 

II. lttlt2',iRD 

i5e i>c 
DC 

for Azimuth Angle 

o• 90° 180° 270° 

Degrees ;l µ µ µ µ µ 

(i u 0 0 0 0 0 
i,5 0 -4 -4 -4 -4 -4 

15 5 -3 0 -4 -6 -3 
22,5 8 •5 3 -3 -10 -10 
JO 18 0 lS 6 -7 -12 
37. 5 23 •2 15 9 -18 -15 
45 70 3S 83 71 12 ;;14 

Values of the distortion ate mee,und for each of four radii of the 
focal plane separated by !>O~ in asillluth. Values of the distortion baaed 
upon the e,iuivnlent focal length, 19 , an determineQ for points separated 
t,y 7. 5° from the md.s for each of ti. four ra4:1.L The averase value of Ue 
is given and fro,n these values a calibrate4 focal length ia derived to min~ 
imize the ,,verage value distortion over the entire field. The avarage value 
of the distortion referred to the calibrated focal length ia given under the 
beading De. Vi,luca of the distortion De baae4 on the calibrated focal length 
determined for each of the four radii an Uet.ed uruler the azillluth angles O, 
90J801 and 270 degrees, 'file value• of the CU.atortio.11 are given in microns 
.and indicate the displa-nt of the UIIIIP frCIIIII ita 41.atortion-free pollition. 
A poaitive vnlue indicates s diaplA-at from thAt canter of the plate. The 
probable error does not exceed xlO microns. 

Report No. 2,2/i81098(aupp1-nt) 
J1ne 12, 1964 

ror the l>inctor, 

rraacie I, Washer, Chief 
11.efractClllllltry Section 
Hetrology Divi8ion 



2,2/llll098 

XII: II lllillll 1-E 
Emulttion o· 7. 5" 15° 22.,• 309 37.5° 45" 
v-11 

T~ti-<,1 63 63 63 53 46 46 39 
R,~dial 63 63 63 63 SJ 53 46 

Plutt•X 
T'-'ll8entfal 46 46 46 39 32 32 27 
R,idial 46 46 46 4fi. 39 39 32 

The values of the ruolrirlg ,._:r a:re at- at 7. s~ ineerval.11 fna 
tbe center of the field aa.d an ok-'-11 by pbac:CIP'aphing IIUit.able test charts 
(!Glllpriaed of ;;mttern11 of parallel lfau, 'Iba aeriAt1 of patterns of the teK 
chart are il.lai;ed on the aeaattw with tba ltaa 1peoed in a se-trl.c wrie• 
•f the fourth root of tw U•• to CM •Pl'mte:r. !he row marked "tl'll'@ntial" 
gives the number of lil1ff p1tr mlU.tiH' ill the 1- on the negative of the 
fineat patten, of the tut chat tllat u 4iet:inct.l:, waolved into 1Jepcrata 
lines i.lben the lines lie perpea,UCMlff to ti. :ra4m ck- frm the center 
of the field. Tile row marked "i-adl.al'' $1.wa as.tle.r value• for the patent of 
teat lillon lyil'l{, p.arel'.lel to tile r.UU.. 

IV. lz1es1e,1 MN ,C tCaspllfret!PB 

The li,112s join1n& oppwite pain of aoUJaeU.11111 in«lex markeL"S intersect 
at im angle of 90° :t 1 lld.llllCII, ad tnatr illeh:HctioD indicates the location 
of the principd point of mtoeolliluUGR w:kh a pnbable error not •-diug 
±-0.03 mm.. 

Y, 9el11rrt1e lr:r1rt: ltPu«t\M 
A•B 226,04 • 
c-» 226.04 • 

H,urtars ,\ m:id B lie ill the U.ue of flipt. Tia p:robabla erron 1n thltee 
tepar,,t1ons do not ex-4 ±0.02 •· 

O" 45" 
0 2 2 3 4 

The v.-,J.ues of the taaaeatal ~ta .,. MalJ\lm in microae ,ind 
uidic.ate too <l:iapli>cumit of ti. -... ha ii:.• dut:ortion-fme position. 
'lbeae values repi:ese-ot a diapla 1.- ef CM aiatnl illla8't from a atra:lght 
line ~cting con:eaPollldiag lMal ,olal;• at equal bat 09poair:e mgular 
•paratiorul fr®t the axle. '.DIR PJ"llliolilllAt •nw daee not med ±5 lllicroas. 

'.the too aurfoee11 of ti. B llo. 1"02, I) IJo. l.US2, mid elem: No. 14402 
filters ru:caope-nying thia caa'ra - ,c•ll•l to vlthln tan seconda of arc. 
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m., msetr Pltr 
The pL,ten mounted in Ze:t••Aitntopop-qh NIUUO type Fl< 24/120 

lllo, 36141, <iooe nut de1?4rt fraa !I tnal p1- by -n than f0.00025, ine.h, 

NBS il.ei?Ort lio. 181093 
Wrillhington D,C. 
May w, 1964 

for the Diactor, 

lrlllleia E. Waalwr, Chief 
lafrMlt..CJI')' Section 
Metrology Division 


