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Oil 

Nineteen fbotoaraphio lbjective• 

Sulimitted by 

Itek Corporation 
1450 Pap Mill Jloacl 

Palo Al.to, Califonia 

This report applies to ninetHU. Sobnelclerlnwmach Xenotar lenses, 
nominal focal length 150 -• mm- aperture f/28. They were tested at 
maximum aperture with the following filter and ea.alaion combinations. 

Lana No· 
7352360 
8357680 
7352342 
8357681 
7352379 
8357682 
7352370 
8357683 
7352369 
8357684 
735236ti 
8357685 
73523B6 
8357676 
7352346 
8357677 
7352354 
8357678 
8357679 

Lens No. 

7352360 
8357680 
7352342 
8357681 
7352379 
8357682 
7352370 
8357683 

n,1.11: 
l. 2-.ss+38A 

" 
2. )+47-+0.ZD 

" 
3. ls+6S .. 
4. S7+12+15S/166 
klaer + 0,4D 
s. 90♦24 

" 
6. 36+15+0.41111 .. 
7. 89B+4SS/141 

Balser+ 1.58 
8.87o+o.41U> 

" 
9. 2.~ .. 

Ho l'ilter 

Intl kDISJM ... 
loc;alP&UPM 

108.18 
108,79 
108.,0 
108.91 
107,77 
108,33 
108. 16 
108,40 

Pap 1 of S 

Emulsion 
Plus•X Aerographic 

" 
" 
" 
" 
" 
II 

II 

" 
" 
" 

IV ·R Infrared 
II 

" 
" 
II 

" 
Plus•X Aerographic 

Equivalent 
Focal Lenrth 

150.~ 
150.49 
150.16 
150.48 
149.89 
150,15 
150.10 
149.86 



2. 2/181053 

Len• No. ... Equivalent 
flsal .... Focal Length 

7352369 108,42 150.07 
8357684 108.64 150.18 
7»2364 l08,72 150.19 
8357685 108.SJ 150.27 
7352386 110,06 150. 56 
8357676 109.02 150.69 
7352346 108.86 150. 71 
83.57677 108.40 150.33 
7352354 108.45 150.38 
8357678 108.83 150,42 
8357679 108,47 150.10 

Tue Vlllues of the focBl ~ ...,._ been •lected to give beat everage 
definition acroes the entire aesat1• a do not •-•rily correspond to 
tho• values of focal lengtha llhioh gift 1INt definition on the aid.a. The 
probable errors of these deteJ;IIIUlatUIDII .t focal langtb clo not exceed ±0. 10 -· 

DutOJltieo 

1-a llo, 5• 10• 15• 20• 25c 30• 

7352360 o.oo 0.00 -0.02 -0.13 -0.47 -0.34 
8357680 0.00 0.00 .. 0.02 -0.12 •0.46 -0.34 
7352342 o.oo o.oo -0.01 -0.10 -0.40 -1.27 
8357681 o.oo o.oo -0.01 -0.10 -0.39 •l.16 
7352379 o.oo 0.00 -0.01 -0.09 -0.33 -l.14 
8357682 0.00 0.00 -0.02 -0.10 -0.42 -1.11 
7352370 o.oo o.oo -0.02 -o.u -0.39 -1. 26 
8357683 o.oo o.oo -0.02 •0.14 -0.45 •l.24 
7352369 o.oo o.oo -0.01 -0.10 -0.38 •l.17 
8357684 0.00 o.oo -0.02 -0.11 -0.40 -1.17 
7352364 o.oo o.oo -0.01 -0.09 -0.3.5 -1.ll, 
8357685 o.oo o.oo -0.02 -0.11 -o.38 -1.12 
7352386 0.00 o.oo -0.&1 -0.09 -0.35 -1.os 
8357676 o.oo o.oo -0.01 -0.08 -o. 3!, •l.06 
7352346 o.oo o.oo ..0.02 -0.10 -0.37 -1.07 
8357677 o.oo 0.00 -0.01 -o.oa -0.32 ---0. 99 
7352354 o.oo o.oo -0.0l -0. l.i -0.48 -1.39 
8357678 o.oo 0.00 -o.o, -o.1.s •0.52 •1.40 
83.S7679 0.00 o.oo -0.02 -0.10 ..(1.40 -1.14 

'l'he values of tlle distortion an •--4 1a mill.illleten m1d indicate the 
cliapla-nt of the inJ.880 frQll itl dd.8tort1-free poeiU.on. A poaitive value 
indi.cates a displacement frOIII the center af the plate. The probable •rror does 
not exceed ±0.01 Lri, 

•• 2 of 



2.2/181053 
lfMl'ri.na t-r 

Lana No. O" s· lt>° z,• 20" 25~ 300 

73.52360 
Tangential 27 27 23 16 16 11 14 
Radial 27 23 27 19 23 32 23 

83576$0 
'1'angenti11l 23 23 19 16 16 14 11 
bdinl 23 23 'J.7 27 23 32 14 

7352342 
fdi!ential 19 19 16 14 16 ll1 10 
Radial 19 19 19 14 16 23 ll 

8357681Tangential 19 14 14 14 lO 11 10 
Radial 19 23 23 19 23 19 16 

7352379 
Tmlgent in l 32 32 27 23 23 16 19 
Rndial 32 32 32 27 27 23 23 

1357682 
Tangientbl 27 27 27 27 23 16 19 
Rndial 'J.7 27 32 32 32 27 16 

7352370 
Tnngential 27 27 :r, 27 23 23 16 
&,dial 27 27 27 27 23 27 27 

8357683 
Taugentii,l :i3 23 23 23 23 23 11 
lu!dial 23 23 23 16 16 11 27 

7352369 
Tangentinl 32 32 27 23 23 16 16 
Radial 32 32 32 27 23 23 23 

8357684 
Tengentictl 32 32 27 23 23 23 16 
Radial 32 32 27 23 23 23 16 

7352364 
Tangenti!!l 27 27 27 23 16 16 16 
Radial 27 27 27 27 23 23 16 

8357685 
Tmigcntial 32 31 27 16 16 16 23 
R.a<11al 32 32 32 23 14 J.6 23 

hp 3 of ~-



ten, No. 

71'2386 Tm1gcmtil'll 27 

&157676 

73'2346 

83,7677 

735l3S4 

8!57678 

$357679 

Radial 27 

T,ingenthl 19 
Radial l\l 

Tangential 19 
Radial 19 

T,msentilll 19 
Radial 19 

Tr.mgential 19 
:i.-idiel 19 

Tangential 27 
Radial 27 

'1',mgentbl 32 
Radial 32 

27 
'J.7 

19 
19 

16 
19 

19 
19 

19 
19 

21 
27 

32 
32 

W" 

27 
19 

16 
li 

16 
19 

16 
19 

16 
23 

27 
27 

27 
32 

23 
16 

16 
16 

16 
16 

16 
19 

16 
16 

'/.7 
27 

23 
27 

2,2/181053 

20" 

23 
14 

16 
23 

16 
23 

16 
19 

16 
16 

27 
27 

27 
27 

25° 

11 
23 

14 
19 

16 
23 

16 
23 

16 
16 

23 
27 

16 
32 

30" 

19 
23 

14 
10 

14 
11 

10 
16 

8 
11 

7 
16 

10 
11 

The vducs of the reaolving po!IIS1: an givan 11t .s" interv11la £ram the 
ClenUr of the field and nre obt;ainM i.,, photosr•Phi118 llldtable te111t charta QQD­

prtNd of patterns of pa:t"allel ltau, the Md.as of pctterns of the te•t chart 
an imapd on too neg:itive with tbll llslea -,aoed in e jpkllletric seriee of tba 
fallrth root of t-w linu to tblt ud.UiNtin•, the i-ow raal:'lted "tangential" givee 
tbll mmiber of lines pc,r millimettlr :I.a thll f.Mlae oii the negative of the finaet 
patum of the test chr.'1.-t tbat i• <li.U11U!tly naolwd into Hparate lines when 
the linee lie perperu:liculal' to tile radiu draw trQa tbll center of the field. 
fbe row m1J1rked "radial" ghe• 1imi1ar valall for the pattern of test lines 
lying p.nallel to the r"'1iwt. 

These meaaurwents wen obca111114 1ly a pbot;ographic method waing the National 
lureau of Standards precisi,cm 1- tanlnf -rs. fbe test negative• we1'11 -de 
vilh the :!.ruiicated Enatm,m Kodak -11iolu GIil aalected flat gl"8e platea with 
GOllillla.ted lisl:it ind.dent: on the 1-- _..r wat. nw teet tarseta ware illuminatCMI 
by timgaten light ueing Corniug d")'Uta f11bu .. Ho. 1-71. Those filters change 



the rol11tive spectral eueqy diatrllNcioa of the tuugatan ,wurce to ,tp• 
proxilllately that of a black body at 6'00"X. DineloPNnt was in :0-19 
at 68°F for three ~u.nutes with ~il'lllGWII ngitat1on. 

test Report No. 2.2/181053 
W&ehin,gton,D.C. 
June lJ, 1964 

for tlie Dinoeor, 

hlll\OU £. w,umer, Chief 
llafraot-t:cy Section 
Metro logy Di Yie1on 
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