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,,.;/,_; AJ.:;;UAL CA!Wi.A TIP.5: &-17 (::OOIFI;.;D) 
J:;quippt,d with 

.,au.1ch Lo111b Hetrogon Lena Ho. :J:Al21;:: 

Jub111itted by 

Air-eon ~•ring Company 
.!001 :1ilitary llw,v., -~• ... 

;,an Antonio lJ, Texas 

Tin l~;i.:; co:itained in this o-r• hu a l'IO!lic1al focal Lmt;tL of c inch,:~ U.iU 'llilJd::ium aperture of r/6.J. All l!leauurer.wnt .. ; ·ser•o ,,ad,:, at apert,1r,, f/c, heoauae or limit.ationa impoaed by the a,ps,rtt,rc •; e,f ti..e ca:~era calibrator. Theae 111easurelllellts were made with c:o llirnateu inci:k.1t li,;nt, using a K-J filter, a tungsten source and ,a.;t,~a:1 M,da;,; spectro;;co;:,io emulsion Type V-1' and Aerographic Plu;:,-;; r,:l c~icrc flat gla.% plates. Development wu in D-19 at 6,'"V <:or thr,sc ,1irmt•,:1 ,sit', ,l0,1tinuous agitation. 

I, lR9al Lendba 
Equivalent focal length 152.JJ :llf1 

Calibrated focal leagt.h 152.35 mi~ 

!'i,e prcLable error11 of theu determinations of focal leagth do :wt excr.-•ed ±l:; .10 :;un. 
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II, Pksert-teP 

tlo 

- - fer u1llutJI angle 
~ D i) 

e C 00 90" 18()0 270" 

degree& i' .,. 
"' V, V, I• 

0 " 0 0 0 0 0 V 

7.5 0 -2 -2 -2 -2 -2 
15 12 9 6 12 12 4 
22.5 51 46 43 Sl '' Y:, 
JO 100 92 80 uo 98 80 
J7.5 125 115 110 1'P 113 96 
45 -102 -ll5 -u, -lOJ -llJ -113 

Value• or the diatortion ..,. ....vnd for each of four radii of 
the fooal plane separated b7 9()0 ill ..s..n.b. lalu4ia of the dietortiou 
based upon the equivalent. !ooal. leac1Jl, Ji t are detel'llirutd for points 
1141parated_by 7.5° f""' t.Jie ad• fer .... ti the_teur radii. Tbe r,er~• 
value of il i.i reported. FNIII thew v.i-a et D , a oalibl!lst.ed focal 
length 111 5erbed to llil'Wli• the .....,. value liotortioo OYer the 
entire field. Tbe oerep vaiu. et the d:latart.iu nf'erred to the 
calibrated focal length 1• r;ben WMler the be.Sine 11 • Values of the 
distortion D hued on the oallbraW i'Mal ).Qlth d&terained tor etteb 
of the four 1ad11 are lieted under t.be aalalth -,lee o, 90, um, and 
VO degree:i. The value• of tile d:latariien aN giYen in lllicrone and 
indioate the displ-at ot t.lle i..,.. t.ra iw dietortion-rree poa1t1on. 
A positive value indiu.tea a di,pl.H 1::::\ tl'OII the Milter of the plate. 
The probable error doff n11t exae,d !10 lllorona. 

,.,..2.rJ 



III, lett1Y1N bwr 
!9nuJ,lgn 0° 7,5° 1:1° ,a,,- ]00 37,5°' 45t) 
Y-F 

I lltliOnt.ial 4o 4o J2 l2 rt 2J ll 
lilldial 4o t.6 l2 J2 ;tr 2J 14 

Plux-X 
Tangential 32 J2 2) 2) 19 16 10 
lladial l? 12 23 2l 19 16 lO 

The values of tn. .ruolYiJlc power 41n glYell et 7.S0 tnt.en&ls £ro111 t.be 
center or thit field and - eM.eSNd b7 pbat.paphing auitable test charts 
eompriaed of pattarrus et ,...U.1 U.a. Tbe N1'1" •t patterns of the teat 
chart are iJllagad on tbe 1110pt.t.•• vt\h \he lwa a,-d 1n a pot119trio soriaa 
or the feurth root of t.w U.. \e \he Id 111••• The row marked •tangen
tial" gi-.ea the !llllllbor of l1l1IOa per lliUS..'-r h t.be 1qge on the negati'Ve 
ot the finest pat.tarn ot t.he ten ...,. t.llat la diatlnot.ly resolved into 
separate lines when the lillea Ue ~ ta this radius drawn fro11 the 
oeriter of the field. The rev ,,,,._. •1'11111al• gina ailllilar valuoa for tba 
pattel'Q of test lines 1,r1na parallel to \119 radiwl. 

IJ, MrtuJ bMS ,c at:ao11Ht1:3en 
The lines jo~ oppealte pen et oolliaa'tlon index markers internet 

at an angle of 90" tl llinllte, and \belr llltel'HOtion indicates tho locatiou 
of the principal point of atooellJ.aa1;un vt\b a prooablc error not e:x
ceedirig tO.OJ llll'l. 

Y, Coll1ent1ea tte:1tcr Stnm1:!gp 
A - B 
C - D 

222.60-
222.62 -

Harkers r, and l:l lie in the line •t tllpt. Tllo probable errors in t.boae 
.. parations do not. exceed 20.02 •• 

YJ, :rastJeJ Pi,IW1i1ee 
45" 

0 2 s 10 

The values ef tho t.ucelltial diftertioia are llMa'll1"ltd 1n lllicNna and io
die111te the displacement of tile 1alea fNa it,e diat.ortion-free posit.ion. Tlwn •alue• represent a diapl •• nt of tile ... "'-1 1-,. fl'Olll a straight line 
oonnocting oorre11pondinc,..... pelll\a et «fl&l but opposite angular eepar.,. 
t.t.ons f'%'Olll the axis. The pro'bule Wftl' deu .t eueed :t5 lllicron.s. 

The tvo surfaces et the tllt..1' ~ Wa c-r• are parallel to wit.bin t.en seco!!da or vca. 
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Per \be Directer, 

1r..o1a S. llubar, Chivf 
a.t'ne,._t.17 Ject:l.on 
Mlt.roloe, DiYision 


