


Teffig Your Lenses
the Modern way 4 HOw to Read the

I Lens test Chart
For  sevcra l  years ,  MoDERN
PHoToGBAPHY has been otter-
ing its readers Lens Tesl Kits
based on  a  s imp le ,  t lex ib le
method worked ou t  by  our
Technical Consultant and coF
u m n i s t ,  B e n n c t t  S h e r m a n .
While we have great resPect
fo r  the  op t ica l  ins t ruments
now b€ing us€d in many labo-
ra to r iea ,  inc lud ing  ours ,  to
eYaluate camcras and lenses
wi th  advanced e  lec t ro  n  ac-
ootlcal methods. we have been
less  than sa t is t ied  w i th  the
grossly inadequate and overly
comolicated lesl charls made
wi th  o rd inary  p r in t ing-press
methods. These are not pre-
cise 6nough, and instructions
are often useless.

ln  o rder  to  tes t  a  camera
lens. Dictures should be taken
with it. To translate these test
o ic tu res  in to  numer ica l  va lues
u s e l u l  f o r  c o m p a r i s o n  a n d
image quality judgments, the
test obiect should be a plain,
bu t  p rec ise ,  un i lo rm ta  rge t
w i th  eas i l y  unders tood ca l i -
b r a t i o n s  a n d  t i n e l y - d  i v  i d e d
g r a d u a t i o n s  f r o m  l a r g e  t o
small larget details. Using pre-

cision photographic reproduc-
tions of the U.S. Air Force Re-
solving Power Test Target and
a s imp le  bu t  adequate  mag-
nif ier supplied with our kit, you
may now perlorm crit ical and
oblective lens tests similar to
those which editors and tech-
nicians at MooERN PHoToGBA-
PHY have made for many years
w h  i l e  t e s t i n g  h u n d r e d s  o f
lenses.

Using a glass master target
made for MoDERN by the W. &
L.E.  Gur ley  Eng ineer ing  and
Scientif ic Corp., Troy, N.Y., we
have produced,  by  care fu l l y
controlled photographic pro-
cessing, test targets which are
idea l l y  su i ted  fo r  these re -
s o l v i n g - p o w e r  e v a  l u  a l i o  n s .
The magn i f  ie r  supp l ied  w i th
the kit is satislactory, but for
t h o s e  w h o  w i s h  a  m o r e
advanced magn i t ie r ,  we can
recommend the MooERN PHo-
ToGRAPHY Light Scope micro-
scope or  o ther  s imi la r  h igh-
performance optics. Be sure
to  se lec t  a  magn i t i ca t ion  o f
around 20X to 30X. the best
range for reading.

-THE EDITORS

The chart consists ol sets of three
lines. each triplet at right angles
t o  i t s  t r  p l e t  " p a i r .  T h e  l i n e
s p a c i n g s  g  r a d u  a  l l y  d e c r e a s e
(more  l ines  per  mi l l ime ler  on  the
test negative), but the pairs are
separa led  in to  g roups  o l  s rx .
Each group has  a  la rge  number
above the largest l ine pairs. Also.
e a c h  l i n e  p a  r  h a s  r t s  o w n
number  to  the  le f t  o r  r igh t  o f  the
l ine  t r ip le ts .  Thus ,  every  l ine  pa i r
is designated by its group and
pa i r  number  The arges t  l ines  on

the  char t  a re :  g roup 2  Pa l r  1 .
The smal les t  l ines  are :  g roup -  1 ,
pa i r  6 .  Prac tce  ident i f y ing  the
group and pair numbers of the
ine  t r ip le ls  qu ick ly  so  tha t  you  l l
be able to find them later on the
tesl negative. The iigure below
shows the  ar rangement  o l  the
groups  and pa i rs  on  the  USAF
1951 target. Also, at boltom, is a
tab le  o f  the  l ines  per  mi l l imeter  fo r
the chart itself, not the reduced
image on the  tes t  f i lm
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^ Arranging Your
z tens Test charts
In  o rder  to  p roper ly  tes t  your  lens
wi th  these seven char ts ,  they
must be mounted on a l lat sur
face or wa There are various
placement patterns to be used.
dependrng upon the  io rmat  s rze
of  your  camera .  When you are
t e s l i n g  3 5 m m  c a m e  r a  l e n s e s ,
you shou ld  use  , the  ta rge t  a r -
rangement  shown in  d iagram A
lor  lenses  w lh  foca l  leng ths  uP to
4 0 0 m m .  S i n c e  t h e  t a r g e t  d i s -
tances for long tele lenses rnay
be very  la rge  and inconventen t ,
t h e  a r r a n g e m e n t  o i  l a r g e t s
shown n  d iagram B shoud be
used fo r  tes t ing  lenses  w i th  ioca
lengths  grea ter  than 400mm

Diagram C shows the target ar-

rangement for tesling 21a x 21'a
enses ,  wh e  d iagram D app es

f o r  t e s t s  o f  l e n s e s  o n  4  x  5
cameras .  We suggest  you mount
the  char ls  w i th  mask ing  tape to
avo id  damage to  the  char ts  o r  the
wall. The test roorn must have
window shades or  b l rnds  so  tha t  i t
can  be  darkened (bu t  no t  neces
sar  l y  to ta l l y  dark ) .  Be  sure  to  p rck
a room afford ng an adequate dis-
tance between the wall and the
camera See page 7 for a l ist ol
the  camera  to  ta rge t  d rs tances
lo r  these tes ts .

A  s o  t h e  r o o m  y o u  s e l e c l
shou ld  a l low fo r  an  unobst ruc ted
area f rom the  tes t  la rge t  wa l  .
Whi le  les t ing  a  50mm lens  re -

A:  For  35mm camera
lenses  up  to  135mrn.
To test enses from
135mm to 400rnrn,
use  the  f i ve  cent ra l
char ts .  M 50.

B:  For  35rnm lenses
over  400mm,  p  ace
the  char ts  a t  the
g ven ors lances .
M 2 5

q u i r e s  o n l y  B  i t . 4  i n .  ( 2 . 5 5 m ) ,  a
135mrn lens  requ i res  22  f t .7  n
(6 .9m) .  N,4ount  the  cent ra  char t
on the wall at about eye leve lor
comfor lab le  locus ing .  Be sure  to
use a very -sturdy tripod. Set the
camera  so  tha t  the  ens  is  a t  the
same he igh t  as  the  center  char t .
and use a  sens i t  ve  bubb e  eve
to put the camera on a horizontal
l ine  w i th  the  ta rge t  wa l l

W h e n  m o u n t r n g  t h e  c h a r t s .
place them so that therr boltoms
face toward the central targel as
shown.  Not ice  a lso  the  spec ta l
s  mp le  paper  s t f lp  X  to  the  r igh t
o f  the  center  char t  The d is tance
f rom the  inner  ta rge t  a t  the  e f l  s

used to measure the aclua mag
n i i i ca t ron  on  the  negat ive .  Be
sure  to  measure  the  d is lance X '
on  the  wa l l  accura tey to l , l6  n .  1
the  wa l l  i s  wh te .  use  b  ack  tape to
emphasize the right edge of the
eft inner target and the /ell edge
of the specia s mple strip l\,4ea'
sure all d stances between other
ta rge ts  to  about r !  in .  o r  so  When
not  in  use .  s to re  the  ta rge ts  t la t
between heavy books.

f  t .p  o l  l t : ! r t  ta tQ. ,  Ia r i r - . l s  sho ! /d  be
piace.l a.i rnit:at. d wtttl tap tat)rg dLte.
ttrin !:ha n Dy rerl-"r I irsian.-"s ,'r..1
n- .a : :u t . :d  l t .n  ceate t  . l  !a rq . t  e \ .ep l
d rs la r . ie  X  / r 'h1ch Ls  nrxas ! t . . t  t t . i r
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rt How to Position Your
ED Camera and Lights

t Pick the Right
r+ Distance to Your Lens

You ll need only two lights ior the
tes t  exposures .  Use o  rd ina  ry
1  15-vo  I  househo ld  lamps w i th  60
watts of power. These should be
m o u n t e d  n  w r d e - b o w ,  s a t r n -
f nished reflectors held on stands
or  c lamped to  the  backs  o f  h igh
cha i rs .  The lamps shou ld  be  a t
the  same he igh t  as  the  center
char t  10  f t  -and a t  a  45"  ang le
as  shown n  the  d iagram.  They
shou d  no t  be  moved dur ing  the
tesls.

T h e  c a m e r a  a n d  t e s t  e n s
shou d  be  r rounted  on  a  very
heavy sturdy tripod. You can iest
the  presence o f  shake or  v ib ra-
tron by using a te ephoto ens and
sharp ly  lapp ing  the  top  o f  the
t r ipod w i lh  a  penc i l ,  wh e  observ -
rng  the  ta rge ts  th rough the  SLR
view screen lf there is a nol ce-

a b l e  a n d  l a s t  n g  s h a k e ,  u s e
heavy b ankets to damp down the
vibratlon. Set the lripod at its cor
rec l  pos i t ion ,  bu t  a long a  ine  ac-
curately square to the larget wall.
Use a  arge  t r  ang le  to  he lp  l ind
this l ine on the floor.

We strongly recommend thal
y o u  s t a n d  a r d l z e  y o u r  p h o l o -
g r a p h i c  t e s t s  w l t h  K o d a k
P a n a l o m  c  X  1  I m  T h  i s  i  i n e -
gra ined f r lm w l l l  show accura le
c o m p a n s o n s  b e t w e e n  l e  n s e s
being tested. l l  you select other
f i n e  g r a i n e d  f r l m s ,  t h e  p e r l o r -
mance va iues  we ve  ob ta ined in
our tests at l\.4oDERN may not be
compal ib le  w i th  yours ,  and the
evaluat ons g ven on the iol ow-
ing pages wi not be as accurate
as you d want.

From the tables at right. se ect
t h e  p r o p e r  d i s l a n c e  f r o m  t h e
canera  to  the  la rge ts .  depend ing
on the focal length of the ens
be ng tested. You can measure
the  d is tance f rom the  cent ra l
char t  to  the  f ron t  edge o f  the
lens .  The er ro r .  as  compared to
theory, shou d be very srna L For
a  35mrn camera  lenses  up  to
135mr f  foca l  leng th .  the  com-
plete larget set wil be observed.
When enses  f rom 135r r ]m to
300mm are  tes led .  you  l l  see  the
nner  ta rge ts  on  y  For  lenses  w i th

t h e  f o c a  l e n g t h s  l o n g e r  t h a n
400mm,  use the  ta rge t  pa t te rn
shown rn  Frg  B (page 4) .  For
med umjormat  (21 .a  inch)  cam-
eras ,  a l  ta rge ts  w l l  be  seen.
When us ing  th is  tes t  se tup  fo r  4  ,
5  carnera  lenses ,  the  d  s lance
nust  be  exac t  y  16  t i rnes  the  foca l
length  o f  the  camera  ens .  l f  your
e n s  l o c a t  e n g l h  s  b e t w e e n

va ues  n  the  tab le ,  you  can f ind
the  cor rec l  d  s tanoe by  a  s  mp le
rn terpo  a t  on .  For  example ,  i f  you
h a v e  a  5 8 m m  l e n s .  m u t p y  t h e
ioca  leng lh  (58mm) by  51 .  Yo!  l
ge t  the  d is tance n  mi l l  meters
(2958rnm)  or  rough y  2 .96  rne ters
or  I  f t  B  in  i rom the  ta rge l  1o  the
f ron t  o i  yo l r  lens .  Wth  lenses
over  l35mm and io r  21 , r  camera
enses  rnu  t rp  y  the  foca l  leng th
by  26

35mm CAMERA LENSES

FOCAL LENS-TO-WALL
LENGTH D ISTANCE

50mm
58anm
85rnm

100mm
I05 rnm
135rnm
200nrrn

2 l  m m
24rnm
2Bm nl
35rn m

3 1 1  6  n
4
4  f t .  I  n
5 f t  1 0  n
8 f t .  4  n .
9 1 1 .  8  n .

t 4  I l .  3  n
l 6 f l  9 r n
1 7 f t  7  n
2 2 l l  f  t n
1 7  i l .  I  I n
2 5 1 1  7 i n
3,1 l l  1 rn

5 1  1 1 .  2  r o

1 . 0 7 m
1  22n
1 43nr
1 .79nr
2 .55n r
2 96nl
4 34 rn
5 l o m
5  36m
6  88m
5 20nr
7 80nr

10  . 10m
l 5  6 0 m

I 6 9 m
1 9 5 m
2 08m
2  73n t
3  5 l m
4  68m
5 20nr
6 50 rn

300.n rn
400m m
600m rn

214 x 2tr LENSES

f ro"* 
- 

r-eni-rb-wrll
LENGTH DISTANCE

6 5 m m  5 f t  6 n
75 rnm 6 l t  5  n
80m m

105n r r i
I 3 5 m n l

6 t l  1 0  n
8 l l  l 1  n

l l  l l  6  n
1 8 0 m r n  1 5 l l  4 r n
2 O O . . m  l T l t  l r n
250n r .n  2 l  11  4 In
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E Exposing for
g nnaximum Sharpness

^ Important: Examine
(D Negatives Carefully

Here  s  the  tab le  fo r  mak ing  the
necessary  exposure  lmes lo r
each lens  aper tu re  Note  tha t  the
exposure  t imes are  re  a t i ve ly
ong Th is  means tha t  the  leas t
shake or  v  b ra t ion  o f  the  camera
or  t r  pod dur ing  exposure  w i l l  be
dead ly .  Use the  heavres t  and
sturdiest tr pod you can get and
add heavy  b lankets  over  the
camera  (neat  y ,  p lease) .  Use the
penc I  tes t  descr ibed ear  ie r  to
check the stit lness ol your setup.
Darken the  room and tu rn  on  the
l igh ts .  Focus  as  c loseJy  as  you
can us  ng  the  SLR screen.  For
the  w ides t  openrngs .  t  may be  a
good idea to  ad lus t  the  locus
s  igh t ly  be tween exposuTes.  and
make three or more shots al the
same aper tu re ,  each w th  a  very
s l rgh l  focus  sh i i t .  A lways  use  a
f a i r l y  l o n g  c a b l e  r e l e a s e  a t
eas t  10  in  long l l  s  a  good rdea
to  moun l  a  card  wh ich  ls ts  the
n a m e  o f  e a c h  l e n s .  r t s  l o c a l
length  and aper tu res ,  and the
date  o l  the  tes t -a  p r  n ted  in
arge  le t te rs  (use  magrc  marker )

-near  the  center  char l  to r  pos l
t i v e  i d e n t r f  c a t i o n  o l  t h e  t e s t
negatives

E x  p o s u  r e  a n d  p r o c e s s  n g
shou ld  be  care fu ly  con l ro l led  to
ma n ta  n  op t imum reso lu t ion  on
the  f r  m.  We recommend us ing
our  own sys tem.  Kodak Pana
tomic-X i  lm ls  exposed a t  an  E l .
oi 400 Th s rat nq is based on the

use of an lBob grey card target or
the  use  o f  a  handhe ld  meter  to
read rnc ident  l igh t  Th  s  ra t ing  s
not a pushed exposure. Flather,
i t  i s  d e s i g n e d  t o  p r e v e n l  t h e
bui d up ol dense areas tretween
the test patterns ot the target and
thus  make a  c r i t i ca l  eva  ua t ion
difl icu l l

l f  your  camera  has  a  bu i l t  n
meter .  se t  the  exposure  (ASA)
cont ro  fo r  400 and br  ng  the
c a m e r a  c l o s e  e n o u g h  s o  t h a t
your  read ing  is  f ro rn  the  grey
card ,  no t  the  tes l  se l 'up .

Deveopment  s  in  i resh  undr -
lu ted  Kodak D 76 fo r  s ix  mrnutes
at  68 '  F  Ag ta te  l i ve  seconds
every  30  second F  x ,  harden and
w a s h  y o u r  l e s t  n e g a t i v e s  a s
u s u a l .

Keep a  lso  u t ions  deve loper .
l i xe r  and wash a t  68  deg.  F
1 o  e n s u r e  c o m p J e l e  y  u n i i o r m
resu 11s .

E X P
NO.

The diagrarn below shows you
how to  se t  up  io r  v rewrng the  tes t
n e g a t i v e s .  A r r a n g e  t h e  d e s k
amp so  tha t  i t  does  no l  shed igh l
above the  g lass .  Po in t  i t  a t  the
whte  bo t te r  paper  be low l t  i s
generally diff icult to locus a pow'
er fu  magn i f  ie r  sharp ly  However .
the  rnagn i f re r  supp ed  w i th  your
Ny'oornN TESI Kr s designed to
h e l p  o v e r c o m e  t h  i s  a n n o y i n g
prob lem.  S imply  se l  the  ou ter
rubber  case on  the  nega l  ve  and
gent y draw the inner rnetal barrel
o f  t h e  m a g n  f i e r  u p  ( o r  p u s  h
down)  un t i l  the  sharpes t  v  ew s
observed.  The rnagn i i ie r  w i l l  now
stay  in  focus  lo r  a  o f  the  les t rng .
l i  you  have purchased an  Omag
mrcroscope or  another  s imi la r
hrgh-per fo r r rance op t ic ,  be  sure
that the bottorn which comes ln
aontact with the negative clean

and smooth .
When the  magn l f re r  i s  in  sharp

focus ,  beg n  by  examin ing  the
cen ler  char t  o f  the  f i rs t  exposure .
The la rger  ines  shou ld  be  we
separated and easy to see. Now
search  down th rough the  smal le r
l ines  un t  I  you  cannot  see any  o t
the  t r ip le t  l ines  separa tey .  The
prev ious  (a rger )  t r ip le ls  shou d
jusl be resolved. Be sure to avoid
a  common rn is take ido  no taccep l
lwo nes  seen in  p lace  o t  th ree .
This is a false reso ving power.
Be aware of any situation where
you see the  ver t i ca l  tnp  e t  re -
so lved,  bu t  no l  the  hor izon ta  t r  p
lel nexl to 1 Th s rs caLrsed by
as t rgmat ism.  Be la  rand mpar t ia l
n  fnd ing  the  smal les t  resoved
ines .  f  there  s  a  doubt .  take  the
group and pa i r  numbers  lo r  the
la rger  reso lved I  nes .

1 , 3

7
B
9

1 0
t l
1 2
1 3

f  1 . 4
f 2

sec.
sec.
sec
sec .
sec
sec .
sec
sec
SEC

sec

F INUMBER
EX POS U RE

TII\4 E

l
2
4

1 0
2A

90

l t 2 . a
l 4
i , 5  6
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1 , 1 1
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1 2 2
1 3 2
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t How to
f Read the Results

Evaluating
Your Test Results

Now you must trans ate your ob-
servations into a reso ving power
n  ines  per  mr  meter .  Examine
the central and outer target im-
ages carelul y. l\,4ake up a lab e ol
ta rge t  pos i t  ons  and smal les t
g roup-pa i r  numbers  o f  the  l rnes
you reso lve .  F ind  the  equ iva len t
resolving power from lhe table
below, or you can use lhe mag-
n i fca l ion  number  shown to  the
r igh t  o l  each ta rge t -p  acement
d iagram (see pages 4  and 5) .
S imp ly  mu l t ip  y  the  bas ic  USAF
c h a r t  i n e s  p e r  m m ,  g i v e n  o n
page 3 .  by  th rs  se tup  magn f i ca
t ion .  Do no t  expec t  the  edge and
corner  char ts  to  show the  same
resoJving power The evalual on
s tandards  on  pages 12  to  24  w l l
show yo l r  how the  center  and
corner resolv ng powers are re
la ted  fo r  exce l len t .  very  good,
^ ^ ^ r l  ^ r  r . . a ^ l : l _ r  6 l a ^ c 6 (

For exarnple. rf you are testing
a ens  fo r  a  35mm camera  and
you read the  ine  pa  rs  n  g roup

1 #  6  ( .90  on  the  char t  on  page
3), you wou d rnu t p y this read
ing  ( .90)  by  50  to  ge t  a  reso lv  ng
p o w e r  o f  4 5  l i n e s i m i  r r r e t e r
W h e n  t e s t i n g  m e d i u m - f  o r m a t
and arge  camera  lenses .  l ind  the
value oi N,4 by using the steps
out l ined  in  sec t ions  C and D,
Detow.

I t  rs  impor tan l  tha t  one person
(you) do a the read ng ot the
negat ives .  Other  peop le  may
read d  f le ren t  reso lu t ions  f rom
the same char t  The resu l ts  m ght
oiten be ess cons stent

For  a l l  35mm camera  enses
wi th  loca  engths  up  1o  l35mrn,

use the resolution chart on this
page;  fo r  enses  f rom 135mm lo
400mm,  d iv ide  the  char tva lues  n
ha f. For a 21/4 t 21/4 cameta
enses ,  d iv ide  the  char t  va  ues  in
half. For all others, use the fol-
l o w i n g  s i m p  e  p r o c e d u r e  o f
ca lcu la t ion :

A: [,4easure the distance be
l w e e n  t h e  l e n s  f r o n l  a n d  t h e
targe t  wa l l  in  rn i l l  meters .  D iv ide
by the ens focal length. Subtract
one.  Th is  resu  ts  in  the  approx i -
mate  work ing  magn i f  ca t ion .

B :  F l e a d  t h e  g r o u p  p a i r -
number  char t  on  page 3  and mu -
t rp ly  the  va lues  by  the  ca lcu  a ied
magn i f  i ca t ion .

For another way oi determ n ng
work  ng  magn i f  ca t ion ,  do  the
lo l low ing :

C: l,reasure the distance be-
tween the inner edges of the spe
c ia l  paper  s t r ip  and the  r lgh t  edge
ol the center target, as you see
them on the  nega l ive ,  wr th  a  m
crometer.

D :  F n d  t h e  v a u e  X  o n  t h e
targel sel up you are usrng (see
pages 4  and 5) .  D iv ide  th  s  by  the
measurement  you made on the
negative Th s is the actual work
ng magn i i  ca t  on

Sample  Tes t  Res  u l t  Char t
Reso lu t ion :  l inesr  mm

PA IR

When you have f i l l ed  ou t  your
tab e of resolv ng power results
from the test negatives, you can
make a  bas ic  cornpar ison  w i th
sim lar lenses tested by IVIODEFN
F nd the type of lens you tested
arnong the  eva lua t ion  char ts  on
t h e s e  p a g e s .  Y o u  l  i  n d  t h e
ca legor ies  l i s ted  1or  the  varous
aper tu res  and fo r  cen t ra  and
corner  reso  v ing  power .

Don t expect excellenl ratings
l rom your  enses  a t  a l l  open ings .
E v e n  v e r y  h  g h - g r a d e  o p t  c s
reach th s level on y a1 some of
the  aper tu res .  Don t  be  surpr ised
rl you test two lenses of the same
type and f  nd  d i f fe ren l  va  ues
Some var ia t ion  rs  expec ted  n  any
productron run of comp ex cam-
era  lenses

Watch oul for large (lwo pair
numbers  or  more)  d  t fe rences  in
reso ving power between the left
edge and the  two corner  char ts  in
one negat rve  Th is  can be  a  s ign
of  camera  lens  misa  ignmenl .  o r
i cou d rnean that you set the
camera off-center durrng lhe test
exposures .  A  repeat  tes t .  w i th
extra caTe to set the carreTa on
the  center  lne  o f  the  ta rge t ,  may
be requr red

We have a lso  inc luded Modern
Photography s laboratory eva u-
ations oi the photoelectr c rnea-
su  rements  o f  f ine 'de ta i  mage
contrast for genera interest only.
These are  based on  the  mea-
sured contrast of the black and
whi te  bars  a l  30  l ines  per  mm in
the  image.  You mrght  re fe r  1o
these tab les  wherever  Mod ern
Tests publrshes contrast test re-
su  ts  t  i s  poss ib le  to  ob ta in  some
contrast values by precise ab
ora tory  mea su  rements  o l  the
photograph ic  tes t  negat ive  bu1,
th is  requ res  the  use  o l  a  m
c r o d e n s  t o m e l e r  a  c o m p  e x
s c i e n t  i  c  I n s t r u m e n l  f o r  m e a
suremenls  o l  photograph ic  nega-
tives l i yoLr wish, you can ook for
the  I  ne- t r  p le ts  wh ich  are  c loses t
to  30  nes  per  mm n your  tes t
negat  ve .  and ook  a t  the  I  ne  c la r
i t y  and cont ras t .  Compare  the
appearance o f  those Ines  w i th
Ny'odern s pub rshed photoeleclric
cont ras t  measu re  me n ts .  Th  s
can g ive  you a  rough dea o f  how
c lear ly  your  lens  reproduces  i ine
detar  s  n  the  ong na l  sub lec t

I
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6  7am C . r rne ra  Lenses  ( con l  nued )

I I  SOL  t , I  O \
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225 24
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1 6  1 9
2A 21
2a 27
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It Plotting Your Lens's
V rieu curvature
O f  c o u r s e ,  n o t  e v e r y  s i n g  e
examp e  o l  image unsharpness
s  due a  enss  spec i f i c  desgn,
s nce most enses character sl -
ca l l y  y ie ld  ower  reso lv rng  power
toward the edges. Th s is often
the resull of the best focus field
o f  the  ens  ac tua l l y  berng  curved,
wh i le  the  f i  m is  des igned to  le
f  a t .  U s l n g  t h e  s a m e  t e s t  a r
rangernent  employed lo r  the  reg-
u la r  resovrng power  tes ts .  you
can eas i l y  check  a  lens  io r  ' f  e ld
curva ture  as  we l l  F i rs t ,  how
ever, you must aif x an auxll ary
sca le .  made f rom mask ing  or
adhes ive  tape.  to  the  lens  focus
ing  sca le .  The l lus t ra t ion  on  page
27 shows how this is done. l\,4ark
the  lape w i th  l ines  about  1 ,16  in .
apart and key each ine with a
srnal subscrpt letter. N,4ake ten
marks ,  w i th  the  f i f th  mark  longer
lor reference. Now f nd the lens-
to -wa l  d is tance l rom the  tab le  on
page 7. Carefu ly p ace the tape
on lhe  d is tance sca le  o f  your  ens
so tha l  the  long mark  s  c lose  to
the  d is tance spec  f ied  in  the  la
be Don t  wor ry  about  ge t t ing  the
tape prec se y in position. You ll
be  mak ing  a  who le  se l  o f  s lep
by-s tep  exposures  a  ong the  se-
r ies  o f  focus ing  marks  on  the  lape
I n  o r d e r  t o  b e  s u r e  t o  p a s s
through the correct focus set
t  ng .  Now se lec t  the  wrdes t  open-
i n  g s  ( l o w e s t  l , n u m b e r s )  a n d
maKe a  seres  o l  exposures  a l
each aper tu re .  changrng on ly  the
iocus  se t t  ng  to  co  nc ide  w i th
each successrve  mark  on  the
tape N,4ake a  complc te  se l  fo r
each o f  the  two or  th ree  la rges t
ens  open ngs  A i te r  p rocess  ng
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the  f i  m,  make a  ser ies  o f  g raphs
( s h o w n  o n  p a g e  2 5 ) ,  u s  n g
dashed and do t ted  l ines  to  lnd  -
c a t e  t h e  o b s e r v e d  r e s o  l v i n  g
powers across the fi lm for the
v a n o u s  t o c u s  s e l t i n g s .  D o n  t
graph test negatives which are
obviously far out of focus. You
shou ld  w ind  up  w th  g raphs  s imr -
la r  to  those shown on the  lac ing
page The diagram shows the re-
su l ts  o f  a  f ie ld -curva ture  tes l  on  a
162mm f i4 5 Tessar rnounted on
a 4  x  5  ln .  camera .  The p lo t  i s  fo r
t ,5 .6  on ly .  The d ts tance marks
opposr te  each curve  are  read
l rom the  lens  bar re l  d i rec t  y  under
the lape you can actual y read
t h e  d i s t a n c e - s c a l e  m  a r k t n  g s
wi thout  f t ing  the  tape i f  the  tape
you use lo r  record tng  your  own
r e l e r e n c e  f o c u s i n g  m a  r k s  i s
nar row enougn.

Notice how a sh ft in iocus af
fec ts  bo th  the  center  and edge
resolvrng powers. At the E" set-
t rng  (cor respond ing  to  10  f l .  B  ln
on the  bar re i ,  in  our  example) ,
both the center and edge resolv-
rng  powers  are  h ighes t  But  th is
re la t ionsh p  doesn t  ho ld  a t  a
c loser - than op t  mum (across  the
f ie ld )  po in t  o f  focus  (9  f t .  6  in . ) ,  as
c o m p a r e d  1 o  a  f a r l h e r - t h a n -
op l rmum po in t  o f  focus  (12  f t  )  In
o ther  words ,  edge reso lu t ion  re -
m a i n s  h  g h  w h e n  t h e  e n s  i s

moved c loser  to  the  f  i lm,  resu l t  ng
n a more distant point of focus

This shows that the best focus
porn t  to r  op t imum edge reso lu
ton  seems to  lavor  se t t ing  the
locus  a t  a  somewhat  longer -
t h a n - a c t u a l  s u b j e c t  d i s t a n c e .
Th is  i s  an  ind ica t ion  o l  the  c ! rved
shape o f  the  bes t  locus  po in t
a c r o s s  t h e  f i e l d ,  c o m m o n l y
known as field curvature. How-
ever, off-ax s aberrations tend to
br ng the best focus for the edges
back  lo  p re t ty  much the  same
poinl as that for the sharpest im-
ag ing  a t  the  center  o f  the  f ie ld
You ll f ind this to be true for most
lenses .  A lso ,  the  f ie ld  curva ture
eflect is considerably more pro-
nounced when a  nor rna l  lenS is
used fo r  ex t reme c lose-up pho
tography. To prove thrs, try sorne
exposu res with lhe tape affixed to
the lens barrel of a normal lens
u s r n g  t h e  c l o s e - u p  t a r g e t  a r -
rangement  shown n  F ig .  B  (page
4). lvlove in toward this target unt
the target almost complelely 1i ls
your negatrve area. You can cal-
cu la te  the  work ing  magn i f  i ca t  on
us ing  the  methods  descr ibed on
page 9 and read the resolvtng
powerva lueS in  the  usua l  manner
from these negatives, thereby es,
t mating field curvature at c ose
drs tances .

Al trmes. both three l ine target
par rs  cor respond lng  to  a  g rven
set of resolution readout nurn
bers  w i l l  no t  be  in  focus  a t  lhe
same d is lance se t t ing  (espec ia l l y
a t  the  edges o f  the  f  e ld ) .  For
exarnpe.  the  l ines  po in t ing  to -
ward the center ol the target may
be sharp ,  bu t  the  o ther  th ree  a t
r igh t  ang les  to  them are  no t .  Th is
is  caused by  as t igmat  sm wh lch
is a lyp cal off ax s aberratron ex-
h ib  ted  by  a  most  every  lens  You
can tes t  your  ens  to  de termrne ts
as t rgmal  c  leve  by  combin ing  the
f ie ld  curva lu re  tes t  g raph a l ready
descnbed w i th  a  g raph o i  the
sharp-focus setting for each of
the  two th ree  l ine  pa i rs  When
you ve  made a  ser ies  o t  th rough
focus test exposures using the
marked tape as  a  se t t ing  gu ide ,
read the  corner  ta rge ls  care lu ly
and po l  (on  graph paper )  o r  s t
the  se t t ings  a t  wh ich  each o t  the
1wo th ree  Ine  par rs  s  sharpes t .
For  examp e ,  you  rnay  l ind  tha t ,
a t  focus  se t t ing  E.  the  ines
poinl ng toward the central target
are  sharpes t .  bu t  a t  locus  se t t tng
G.  lhe  o ther  nes  (a t  r igh t  an

g es  to  the  f i rs t  th ree)  a re  sharP-
es t  l f  the  d i f ie rences  in  these
f o c u s  s e t t i n g s  f a  I  w i t h  n  t h e
depth-o l1  e ld  marks  on  the  lens
b a r r e l  ( t h e y  r e  L r s u a  l y  r  g h t
a longsrde the  focus  ng  sca le ) ,
then the  as t  gmat  c  leve  rs  p rob
a b l y  s m a  I  e n o u g h  t o  i g n o r e .
Don t  expec t  to  f ind  a  ens  tha t  s
com p ele y free of th s aberration,

however. You ll usuallY be able to
observe the effect of astigmatism
most strongly at an aperture set
t ing  two s tops  f rom max imum.  ( l f
your  lens  s  f r  2 ,  the  desr red  se t
t i n g  i s  f r 4 ;  i i  i t  s  f ,  1 4 ,  s e t  y o u r
lens  a t  f ,2  B  For  purposes  o i  th  s
t e s t ,  c o n s i d e r  a n  f , 1 . 7  o r  f , 1 . 8
lens  the  equ iva len l  o f  f r2  )  A t
w ider  aper tu res ,  o ther  aber ra-
t  ons  may mask the  as t  gmat ism.

You can also conduct most oi
the tests described herein w th a
red  or  g reen f i  te r  over  your  I  gh ls ,
lo  f ind  ou t  f  ihere  are  changes n
ens sharpness or focus sett ng
when the  co lo r  o f  the  i  uminat ion
s changed We do not recom-
mend put t ing  a  co  or  I  l l e r  n  f ron t
ol the lens. however, s nce you ll
t h e n  b e  t e s t i n g  f i  t e r  q u a l i t y ,
no t  jus t  lens  qua ty  Use la rge
Wratten, or other, ge atin f i ters to
c o v e r  t h e  l i g h t s  A  p i e c e  o l
c a r d b o a r d  w i t h  a  h o l e  t h a t  s
s l igh l  y  smal le r  than the  i i l te r  wr  l
enab e  you to  cover  the  rgh ls
comple te ly .  Use exposures  tha t
are  about  4  to  I  t imes norma.
A n d  r e m e m b e r .  r o c k  s t e a d y
camera  mount ing  is  most  impor '
tan t  n  a  tes ls .
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