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A .

B.

The 10 l21o Meter  is  ext remely  s imple to  use.  Never the less,  you should  read the in-
s t ruct ions beforehand.  For  those in  a  hurry ,  a  good s tar t  can be made by examin ing
the i l lus t ra t ions ident i fy ing the externa l  par ts ,  and by fo l lowing the ABC's  o f  opera-
t ion.  A more thorough reading of  th is  book le t  shourd fo i low la ter .

A shor t  ABC of  Exposure Readings

Set  the ASA sca le  to  the cor rect  f i lm speed ra t ing o f  the f  i lm you ' r "  , " ing.

Hold  the meter  in  your  r ight  hand (wi th  v iewing ocu lar  c lose to  your  eye)  and
di rect  meter  toward photographic  sub ject .

Center  the smal l  c i rc le  on area of  pr ime p ic ture inGrest .  Observe on the H sca le
of  the v iewing screen the l ight  leve l  (L .L . )  number  a t  which the needle  comes to
rest .  l f  the leve l  is  less than 10 on the H sca le  and/or  the needle  is  not  de-
f lec ted,  then pressthe "L"  but ton down and observethe L.L .  on the low range*
ind icated by L  sca le .

Set  th is  observed number  be low the s i lver  index mark on the meter  ca lcu la tor
by  t u rn ing  t he  knu r l ed  ou te r  r i ng .

E. Select  the shutter speed and f /stop combinat ibn desired ( f rom the two top
scales of  the meter calculator)  and transfer th is data to your camera..

xlmportant-Refer to Low Light phenomena-section Sb

D.
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bas i c  concep t  o f  l i gh t  l r l c l as i l J l ' c ! -
r nG !n t  f on  phc t t c l gFaph i c  expc t s i L r l ' c !

a .  H i s t o r i c a l  o u t l i n e  o f  l i g h t
m e a s u r e m e n t - S i n c e  t h e  d i s -

c o v e r y  o f  p h o t o g r a p h y ,  p h o t o g r a -
phers  have searched for  e f f ic ient
ways in  which to  measure the re-
f l ec ted  l i gh t  t hey  a re  reco rd ing  on
f i l m .  I n  t h e  b e g i n n i n g ,  f i l m s  w e r e

s low,  la t i tude was great ,  and expo-
su res  we re  l ong .  Vo lumes  o f  p r i n ted

exposu re  t ab les  we re  ca r r i ed  wh i ch

l i s t ed  many  t ypes  o f  camera  sub -
j ec t s ,  sky  cond i t i ons ,  va r i a t i ons  o f
exposu re  due  t o  change  o f  l i g  h t  du r -
ing the day at  d i f ferent  la t i tudes for

d i f f e ren t  mon ths .  These  we re  re -

duced  i n  s i ze  as  a  s tep  t oward  p rog -

r e s s  a n d  c a n  s t i l l  b e  f o u n d  i n

c i r cu la r  s l i de  ru l e  f o rm .  The  nex t  de -

ve lopmen t ,  wh i ch  i s  now  P r imar i lY

of  h is tor ica l  in terest ,  was act inom-

eters ,  which are rare ly ,  i f  ever ,  used

today .  They  de te rm ined  t he  "ac t i n i c

v a l u e "  o f  t h e  l i g h t  b y  d e t e r m i n i n g
the  t ime  requ i red  f o r  a  p i ece  o f  pho -

t o g r a p h i c  p r i n t i n g - o u t  p a p e r  t o

da rken  t o  a  s tanda rd  t one .  These

ac t i nome te rs  we re  t he  f o re runne rs

o f  t oday ' s  i nc i den t  t ype  l i gh t  me te rs .

Un fo r t una te l y ,  t he  p r i n t i ng -ou t  pa -

pe rs  we re  i nsens i t i ve  t o  t he  ye l l ow ,

o range  and  red  po r t i ons  o f  t he  spec -

t r um and  we re  ve ry  s l ow  i n  ope ra -

t i o n ,  p a r t i c u l a r l y  u n d e r  l o w  l i g h t

c o n d i t i o n s .
The act inometer  was fo l lowed bY

the  deve lopmen t  o f  t he  v i sua l - t ype

exposu re  me te r .  These  a re  o f  t h ree

t ypes :  1 )  wedge -ex t i nc t i on  tYPe ,  i n
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w h i c h  t h e  e x p o s u r e  i s  d e t e r m i n e d
b y  v a r y i n g  a  g r a d u a t e d  n e u t r a l -
dens i t y  wedge  un  t i l  shadow de ta i l
d i sappea rs ;  2 )  s tepped -wedge  de -
v ices ,  whose s teps  are  le t te red  or
n u m b e r e d ,  t h e  d i m m e s t  s y m b o l
wh i ch  can  be  read  be ing  t aken  as  an
ind i ca t i on  o f  t he  i n teg ra ted  l i gh t  i n -
t ens i t y  o f  t he  scene ;  and  B )  t he  pho -
t o m e t e r ,  w h i c h  c o n t a i n s  i t s  o w n
c o m p a r i s o n  l a m p  w h i c h  i s  s e t  t o
i l l u m i n a t e  a n  i n t e r n a l  c o m p a r i s o n
su r face  a t  a  p rede te rm ined  b r i gh t -
ness  l eve l .  These  me te rs  measu re
re f l ec ted  ra the r  t han  i nc iden t  l i gh t .
S o m e  o f  t h e  p r o b l e m s  i n  h e r e n t  i n
these  i ns t rumen ts  a re  t ha t  t hey  a re
sub jec t i ve  i n  ope ra t i on ,  wh i ch  i n t r o -
d u c e s  h u m a n  e r r o r s ; t h e y  a r e  f a i r l y
s l ow  i n  read ing ,  pa r t i cu la r l y  a t  l ow
l i gh t  l eve l s ,  because  t he  eye  mus t

1

Pfate I r Problem: to produce good shin tone in the shadow area of a back and sid,e lighted subject. a golution:
selectioe reading uith the 10 /21o meter of the darh side ol the face. (gec. id
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become accommodated to  the  l igh t ;
and,  in  some types ,  they  are  improp-
er ly cal ibrated.

Photoelectr ic type exposure me-
ters were for many years the most
precise type avai lable in their  pr ice
range. They vary in s ize proport ion-
ately to their  sensi t iv i ty and may
have a s imple direct  reading scale
or  a  dua l  range sca le  and complex
computer.  The operat ion of  these
meters is based on the use of  a
photoelectr ic cel l ,  general ly seleni-
u m ,  w h i c h  g e n e r a t e s  a n  e l e c t r i c
cur ren t  in  minu te  amounts ,  p ropor -
t iona te  to  the  amount  o f  l igh t  fa l l ing
on the  ce l l  sur face ,  us ing  a  g r id  to
cont ro l  the  l igh t  acceptance ang le
o f  the  ce l l .  The cur ren t  i s  measured
by  a  sens i t i ve  ga lvanometer ,  cou-
p led  to  an  ind ica t ing  need le .  Sens i -
t i v i t y  i s  dependent  upon the  s ize  o f
the cel l  and the ef f ic iency of  the

meter.  Unfortunately,  the most ef f i -
c ient  meters tend to be fragi le and
sens i t i ve  to  shock ,  so  a  des ign  com-
p r o m i s e  u s u a l l y  r e s u l t s .  T h i s  s e -
verely l imi ts the use of  the photo-
electr ic type meters for  measur ing
low l igh t  in tens i ty .  The la rge  ang le
of acceptance required, which is
necessary for  any degree of  sensi-
t iv i ty,  can also be a source of  mis-
lead ing  read ings  in  many s i tua t ions ,
such as the ef fects of  br ight  sky or
back  l igh t .

The most  recent  deve lopment  in
l igh t  measurement  i s  a  by-produc t
o f  the  cur ren t  techno log ica l  boom
in  e lec t ron ics  and semi  conductors .
Th is  revo lu t ionary  concept  resu l ted
in  the  photo-conduct ive  or  photo-
res is to r  meter .  The h igh ly  sens i t i ve
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c a d m i u m  s u l f i d e  c e l l ,  s e v e r a l  h u n -
d  red  t imes  more  sens i t i ve  t han  t ha t
o f  t he  se len iu  m  pho to -ce l l ,  i s  ba t t e r y
p o w e r e d ,  p r o d u c i n g  n o  c u r r e n t  o f
i t s  o w n .  C a d m i u m  s u l f i d e  i s  a  s e m i -
conduc t i ve  ma te r i a l ,  wh i ch  changes
i t s  r es i s tance  l eve l  w i t h  t he  i n tens i t y
o f  the  l ig  h t  i t  rece ives .  l t  has  exce l -
l en t  qua l i t i es  o f  mo i s tu re  and  hea t
res i s tance  and  has  a  nea r  pe rma-
nent  l i fe .  A  re la t i ve ly  h ig  h  vo l tage
bat te ry  genera tes  the  cur ren t ,  the
f l ow  o f  wh i ch  i s  i n  t u rn  regu la ted  by
the  ce l l .  The  me te r ' s  l i gh t  r ead ing
sens i t i v i t y ,  there fore ,  can  be  qu i te
h i g h  a n d  a  f a i r l y  l a r g e  a n d  m o r e
rugged  ga l vanome te r  can  be  i nco r -
pora ted  w i th in  the  meter  case.  Be-
cause  no  l i g  h t  i s  needed  to  gene ra te
c u r r e n t ,  s m a l l  a m o u n t s  o f  l i g h t  m a y
be meas u  red  prec ise ly .

Pfate 2' ' Problen: to detetmine the proper erposure for a bock lighte-d, 
_subiect with the light source in the area o! ezposureanrlsomedetai l requiredinthesubiect-a solut ion:select iaeread, insofthebriohtestareaoiherthqnthesourceolt ight.This

method will produce the semi-szlhouette effect uilh some d,etcdl in the struchre. (Sec. 5f)
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Today's photographers have avai l -
ab le  to  them,  in  f i lms  (co lo r  and
b lack  and wh i te )  and deve lopers ,  the
largest choice ever known, Faced
wi th  th is  w ide  range o f  mater ia l  and
the  ex t reme var ie ty  o f  cond i t ions  un-
d e r  w h i c h  p h o t o g r a p h s  m u s t  b e
made,  the  photographer  w i l l  f ind
tha t  a  sens i t i ve  and se lec t ive  l igh t
meter  i s  an  ind ispensab le  too l  ra ther
than a  luxury .

b.  Methods of  L ight Measurement
-Pros-Co n s-Precaut io n s

l .  Incident l ight  measurement-
refers to measur ing the intensi ty of
the  to ta l  o f  a l l  the  l igh t  fa l l ing  on  the
s u b j e c t  f r o m  e v e r y  s o u r c e ,  i . e . ,
measurement  o f  i l l umina t ion  ra ther
than br igh tness .

Pros*The advantage of  meters
mak ing  t h i s  t ype  o f  measu remen t  i s
t ha t  cons i s ten t  r ead ings  can  be
made for  ob jects  o f  average br ight -
ness and cont rast .  Actua l ly ,  ca l i -
bra t ion is  b4sed on average subject
ref lectance of approximately 1801.
(The re f lec tance of  sub ject  mat ter
var ies  f rom approx imate ly  4 f t  for
dark materials to 81ft lor snow. Ex-
posu res  a re  ca l cu la ted  on  a  dou -
b l i n g  s c a l e ,  i . e . ,  1  , 2 , 4 , 8 ,  e t c . ;  t h e r e -
fore,  the center  o f  average re f lec-

t ance  be tween  4  and  81  i s  18 ,  s i nce
4  x  81  : 324 ,  o f  wh i ch  t he  squa re

roo t  i s  18 .  Th i s  a l so  exp la i ns  why  we

use a gray card o I  18% ref lec tance

to represent  the average subject . )

Cons -Me te rs  wh i ch  measu re  i n -

c ident  l ight  do not  take in to  account

d i f ferences of  co lor ,  sur face texture,

or  re f lec tance of  the sub ject ,  or  the

ang le  o f  t he  l i gh t  h i t t i ng  t he  su r face .
E

i
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The read ing  o f  the  l igh t  reach ing  the
sub jec t  w i l l  be  the  same whether
the  sub jec t  to  be  photographed is
b lack  or  wh i te ,  rough or  smooth ,
sh iny  or  du l l .  l f  the  sub jec t  i s  no t
access ib le ,  you  cannot  a lways  cor -
rec t l y  measure  the  exposure .  The
l igh t  fa l l ing  on  a  d is tan t  mounta in
top  may no t  be  the  same as  tha t
fa l l ing  on  the  photographer  and h is
meter .  Indoors ,  the  read ing  must
a lso  be  taken c lose  to  the  sub jec t ,
par t i cu la r ly  i f  spo t  l igh ts  a re  be ing
u s e d ,  o r  i f  t h e  r o o m  i l l u m i n a t i o n  i s
u  neven,

S i n c e  a l l  t h e  l i g h t  f a l l i n g  o n  t h e
subject  af fects the exposure for  that
sub jec t ,  i t  i s  obv ious ly  des i rab le  to
m e a s u r e  i n c i d e n t  l i g  h t  f  r o m  t h e
wides t  poss ib le  ang le .  A  nar row ac-
ceptance ang le  i s  the  p i t fa l l  o f  many
meters  wh ich  are  des igned fo r  meas-
ur ing  inc ident  l igh t  by  bo th  meth-

ods ,  i ,e . ,  those w i th  a  f la t  d isc  o r
r ibbed p la te  w i l l  g ive  a  read ing  on ly
comparab le  to  the  l igh t  fa l l ing  on  a
f l a t  s u r f a c e  i n  t h e  s a m e  r e l a t i v e
p o s i t i o n ,  A  h e m i s p h e r e  o r  d o m e
shaped d i f fuser  approx imates  the
c a m e r a  s i d e  o f  a  t h r e e  d i m e n s i o n a l
s u b j e c t ,  c o l l e c t i n g  l i g h t  f r o m  a l l
a n g l e s .  T h i s  d e s i g n  i s  l o g i c a l  f o r
p o r t r a i t  p h o t o g r a p h y  b u t  n o t  f o r
photography  o f  a  f  la t  sur face  or  copy
work.

l n c i d e n t  l i g h t  m e a s u r e m e n t  f o r
photography  on  the  water  i s  gener -
a l l y  a  poor  method because o f  the
extreme contrast  of  l ight .

Th is  method cannot  be  used w i th
the  zone sys tem o f  exposure  be-
cause you cannot  measure  the  tone
v a l u e s  o f  s p e c i f i c  a r e a s  i n  t h e
subject .

E|



2 .  Re f l ec ted  l i gh t  measu ren len t
r e f e r s  t o  m e a s u r i n g  t h e  l i g h t  r e -
f l ec ted  f r om the  sub jec t ,  i . e . ,  meas -
u r e m e n t  o f  b r i g  h t n e s s  r a t h e r  t h a n
i l l u m i n a t i o n .

P r o s - T h e  a d v a n t a g e  o f  u s i n g  t h i s
m e t h o d  o f  m e a s u r e m e n t  i s  t h a t  i t
d e t e r m i n e s  t h e  b r i g  h t n e s s  o f  t h e
l i g h t  w h i c h  w i l l  b e  f o c u s e d  b y  t h e
c a m e r a  l e n s  t o  f o r m  a n  i m a g e  o n  t h e
f i l m .  B e c a u s e  o f  t h e  v a r i a t i o n s  i n
re f l ec tance  o f  va r i ous  spec i f i c  a reas
o f  a  sub jec t  and  t he  f ac t  t ha t  b r i g  h t -
n e s s  d e p e n d s  o n  b o t h  r e f l e c t a n c e
o f  t h e  s u b j e c t  a n d  t h e  i n t e n s i t y  o f
t h e  l i g h t f a l l i n g  o n  t h e  s u b j e c t ,  m e a s -
u r i n g  t h i s  i n t e n s i t y  a l o n e  o b v i o u s l y
w i l l  n o t  g i v e  u s  a l l  t h e  n e c e s s a r y  i n -
f o r m a t i o n  f o r  c r e a t i v e  a e s t h e t i c
p h o t o g r a p h i c  d e c i s i o n s .

C o n s - T h e  d i s a d v a n t a g e  o f  m o s t
re f  l ec ted  l i g  h t  me te rs  has  been  the

Plate 4'  I  l 'nt l t l .n ' to dininrt fu xA'y l ty uxtrrg rL ktr t i  lct t :  t t tu l  er l to*t  correci ly t r t  sptt(  oJ t(Ja trr ;un, t j*r* ,r t,,n.,",ui,,tu,iIo,".o;;,';,i;.'';',,;:;;;,i;,,:.':k":;i;;:".;;:::i,i,i'i,,|i,ii,",iiii")i,iiI,
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l a rge  accep tance  ang le  requ i red  be -

cause of  the low sens i t iv i tY o f  the

se len ium t ype  pho to  ce l l ' Th i s  mean t

that  an in tegrated reading resu l ted,

wh i ch ,  l i ke  t he  i nc i den t  me te rs ,  gave

an  ave rage  va lue  o f  t he  t o ta l  amoun t

o f  l i gh t .  Obv ious l y ,  t he  na r rower  t he

accep tance  ang le ,  t he  more  su i t ab le

a  me te r  wou ld  be  f o r  measu r i ng  re -

f lec ted l ight .  The Honeywel l  Pentax

10 121"  Meter  so lves the Prob lem bY

us ing  a  cadmium su l f i de  ce l l  w i t h

the  g rea t  sens i t i v i t y  necessa ry  t o

a l low a very  narrow accePtance

ang le .The  na r row  accep tance  ang le

p rov ides  t he  se lec t i v i t y  necessa ry

f o r  i n t e l l i g e n t  a n a l y s i s  o f  s u b j e c t

b r i gh tness .  Th i s  pe rm i t s  t he  s ta t i s -

t i ca l  ana l ys i s  t o  be  made  by  t he  pho -

tog raphe r  ra the r  t han  t he  me te r '

c .  F i lm  Speeds -F i lm  sPeeds  a re

numer ica l  ra t ings  g iven to  each spe-

c i f i c  f i lm by  the  manufac turer  and

are  es tab l i shed fo l low ing  the  s tand-

a r d  p r o c e d u r e s  o f  t h e  A m e r i c a n
Standards  Assoc ia t ion .  The n  u  mber

serves  as  a  bas is  fo r  comPut ing  ex-
posure .  The f i lm sPeed number  aP-
pears in the data sheet Packed with

the  f i lm and is  genera l lY  based on

an average emuls ion  used under

average cond i t ions .  Wi th  some pro-

fess iona l  co lo r  f i lms  supp lementary
data  is  inc luded wh ich  g ives  a  cor -

rec ted  speed app ly ing  spec i f i ca l l y

t o  t h e  f i t m  b e a r i n g  t h e  e m u l s i o n

n u m b e r  g i v e n .
Fi lm speeds maY be designated

under  one or  bo th  o f  the  fo l low ing
n u m e r i c a l  s e r i e s :  a n  a r i t h m e t i c
ser ies-3,  6,12,25, 50, 100, 200, 400,

800 and 1600; or the newer logar i th-
m i c  s e r i e s ,  b a s e  2 - 0 , 1 , 2 , 3 , 4 , 5 , 6 ,
7 ,  8  and 9 .  The log  ser ies  i s  ca l led
F i lm Speed Va lues  to  d is t ingu ish I

i
*t
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i t  f r om the  a r i t hme t i c  F i lm  Speeds .
The degree notat ion (o)  is  a lso used
w i th  t he  l og  se r i es ,  The  two  se r i es
shou ld  no t  be  con fused ,  howeve r ,
s i n c e  t h e i r  n u m b e r s  d o  n o t  c o i n c i d e
fo r  any  common ly  used  f i lms .  l t  may
be noted that  these systems can
never  cor respond exacf ly ;  however ,
t he  conve rs ion  i s  su f f i c i en f l y  accu_
ra te  f o r  t he  i n tended  use  o f  t he  f i lm
p roduc t s  i n  ques t i on .

B lack  and  Wh i te  F i lm  Speeds
-Fo r  panch roma t i c  f i lms  gene ra l l y ,
on l y  one  speed  i s  g i ven  f o r  a l l  l i gh t
sou rces  because  t he  f  i lm  i s  sens i t i ve
to  l i gh t  o f  a l l  co lo r s .  W i th  b l ue -sen -
s i t ive  and or thochromat ic  mater ia l
a  s e c o n d  f i l m  s p e e d  n u m b e r  i s
usua l l y  i nd i ca ted ,  because  a  l owe r
speed  number  i s  r equ i red  f o r  t ung_
s ten  i l l um ina t i on .

Fo r  any  f i lm ,  t hese  numbers  a re
p r imar i l y  gu ides  t o  asce r ta i n i ng  t he
p rope r  exposu re ,  o r  i nd i ca t i ons  o f
expec ted  pe r fo rmance .  They  i  n  c l  ude
a safety  fac tor  to  insure a  photo_
g raph  when  a  s tanda rd  exposu re  i s
made  and  t he  f i lm  rece i ves  s tand_
a rd  p rocess ing  as  p rov ided  by  d rug
s t o r e s  o r  c o m m e r c i a l  c o n c e r n s .
M o s t  p h o t o g r a p h e r s  d e t e r m i n e  a
f i lm  speed  based  on  t he i r  own  equ ip -
men tand  sys tem o f  cus tom deve lop -
men t fo r  each  f i lm .  Th i s  number  may
be more than twice the manufactu-
e r ' s  r ecommenda t i on  i n  some  i n -
s tances.  Once a normal  system of
deve lopmen t  i s  es tab l i shed  {o r  a
g i ven  f i lm ,  i f  nega t i ves  a re  cons i s t_
en t l y  t h i n ,  exposu res  shou ld  be  i n -
c reased  by  l owe r i ng  t he  f i lm  speed
number ;  i f  nega t i ves  a re  t oo  dense ,
reduce  exposu re  by  us ing  a  h ighe r
n  u  mber .

11
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Go lo r  F i lm  SPeed  Numbers -

Co le r  f i lms  a re ,  f o r  t he  mos t  Pa r t '
p r o c e s s e d  b Y  t h e  m a n u { a c t u r e r

unde r  c l ose  con t ro l  and  t he re fo re

w i l l  gene ra l l y  g i ve  mos t  sa t i s f ac to r y

resu l t s  when  the  sPeed  i s  used  ex -

ac t l y  as  i nd i ca ted .  Some  co lo r  { i lms

wh ich  can  be  P rocessed  bY  the  Pho -

tog raphe r  do  o f f e r  a  va r i ab le  f i lm

speed  th rough  mod i f i ca t i on  o f  t he

deve lop ing  p rocess ,  a t  t he  sac r i f i ce

o f  changes  i n  co lo r  ba lance ,  con -

t r as t ,  and  g ra in  s t ruc tu re .

Fo r  pos i t i ve  co lo r  t r anspa renc ies

( r e v e r s a l  c o l o r  f i l m s ) ,  o p t i m u m  f i l m

speed  shou ld  be  es tab l i shed  bY  the

pho tog raPhe r  based  on  P roduc ing
t i lm  wh i ch  i s  ex t reme ly  t r anspa ren t

i n  t he  l i gh tes t  a reas  o f  impo r tance

in  t he  sub jec t ,  wh i l e  s t i l l  r e ta i n i ng

e s s e n t i a l  d e t a i l  o r  c o l o r  i n  s u c h

a reas .  l f  t he  t r anspa renc ies  a re  con -

s is tent ly  too l ig  h t  (overexposed)  de-

c r e a s e  t h e  e x P o s u r e  b Y  u s i n g  a

h i g h e r  n u m b e r ;  i f  t o o  d a r k  ( u n d e r -

exposed ) ,  i nc rease  t he  exPosu re  bY

u s i n g  a  l o w e r  f  i l m  s P e e d  n u m b e r '

Fo r  nega t i ve  co lo r  f i lm ,  t he  ex -

posu re  l a t i t ude  i s  much  l a rge r  and

fo l lowi  n  g  the man ufactu  rer 's  reco m-

menda t i ons ,  as  we l l  as  g i v i ng  ade -

qua te  exposu re  t o  t he  shadow a reas '

w i l l  g e n e r a l l Y  a s s u r e  s u c c e s s f u l

res u  l ts .
Po la ro id  b l ack  and  wh i t e  Pos i t i ve ,

pos i t i ve /nega t i ve ,  and  co lo r  f i lms

have the i r  own technica l  character -

i s t i c s  w i t h  rega rd  t o  f i lm  speed  and

t h e  d a t a  s h e e t  e n c l o s e d  w i t h  t h e

spec i f i c  P roduc t  shou ld  be  ca re -

f u l l y  r ead .
Obvious lY ,  i t  i s  Poss ib le  to  ob ta in

a  p ic tu re  { rom anY one o f  a  w ide

range o f  exPosures .  To  ob ta in  the

very  bes t  p ic tu re ,  the  exposure  must

be adjusted to f i t  the nature of  the

12
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Whethe r  t h i s  i s  done  by  va ry i ng  t he
f i lm  speed  o r  by  i n te rp re t i ng  t he
me te r  r ead ing ,  t he  resu l t  w i l l  be  t he
same .  Wh ich  me thod  i s  used  shou ld
be  based  on  t he  cons i s tency  o f  you r
resu l t s .  Cons i s ten t  ove r  o r  unde r -
exposure can be most  eas i ly  cor -
rec ted  by  chang ing  t he  bas i c  f i lm
speed  number  used .  Random resu l t s
i nd i ca te  a  p rob lem i n  ab i l i t y  t o  make
and /o r  i n te rp re t  t he  read ings  wh i ch
may be improved by pract ice,  and by
rev iew ing  t he  sec t i on  on  how  to  use
the meter .

d. Reciprocity Effects-The reci-
proc i ty  law is  a  bas ic  coro l lary  o f
photography which s ta tes that  the
exposu re  i s  t he  p rod  uc t  o f  t he  l eng th
o f  t ime  o f  exposu re  and  t he  i n tens i t y
o f  t he  l i gh t  f a l l i ng  on  t he  f i lm .  Th i s
assumpt ion is  not  exact ly  t rue,  how-
eve r ,  and  wh i l e  t he  f a i l u re  o f  t he  l aw
i s  usua l l y  i ns i gn i f i can t  f o r  mos t  ap -

p l i ca t i ons  o f  pho tog raphy ,  i t  canno t
be  neg lec ted  when  ex t reme ly  l ong
exposu res  a re  g i ven .  The  p rac t i ca l
e f f e c t s  w i t h  b l a c k  a n d  w h i t e  f i l m
occu r  p r i nc ipa l l y  a t  l ow  l i gh t  l eve l s
o r  u n d e r  o t h e r  c o n d i t i o n s  w h e n  t h e
t ime  o f  exposu re  i nd i ca ted  by  t he
l i g h t  m e t e r  e x c e e d s  o n e  s e c o n d .
Va r i a t i ons  occu r  be tween  b rands
and s izes o f  f i lms and exact  cor rec-
t i ons  can  on l y  be  de te rm ined  expe r -
imen ta l l y  o r  by  w r i t i ng  t o  t he  man-
ufacturer .  The degree of  compensa-
t i on  f o r  a  t yp i ca l  shee t  f i lm  m igh t  be
to  i nc rease  t he  exposu re  t ime  by  a
f a c t o r  o I  1 / ,  f  o r  a n  i n d i c a t e d  e x -
posure o f  1  second,  a  fac tor  o f  1s /
for  2  seconds (3 / ,  seconds) ,  a fac-
tor  o l2 / r for  4  secon ds(g% seconds)
and 3/ ,  for  8  seconds (28 seconds) .
l f  you do not  take th is  fac tor  in to
cons ide ra t i on  i n  mak ing  a  l ong  ex -
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posu re ,  no t  enough  l i gh t  w i l l  ge t  t o

t h e  f i l m  a n d  y o u r  P i c t u r e  w i l l  b e

u n d e r e x p o s e d . *  O t h e r  e f f e c t s  o f

rec ip roc i t y  f a i l u re  wh i ch  may  occu r

are not  per t inent  to  the use of  the

1" 121" meter and may be further ex-

p lored in  the re ferences c i ted.

Rec iproc i ty  fa i lu re  o f  most  co lor

f i lm  i s  more  seve re ,  and  comPensa -

t ion more complex,  because changes

in  co lo r  ba lance  occu r  w i t h  va r i a -

t i ons  i n  t he  t ime  o f  exPosu re .  Each

f i lm is  manufactured wi th  the co lor

b a l a n c e d  f o r  a  s P e c i f i c  e x P o s u r e

t ime ,  wh i ch  i s  usua l lY  s ta ted  i n  t he

data sheet  accomPanYing the f i lm.

Ext reme dev ia t ion f rom th is  sPeed

w i l l  cause  a  change  i n  co lo r  ba lance .

* ln  a  genera l  sense w i th  panchromat ic  f i lms '

exposures  longer  than 8  seconds t imes the

compensat ing  fac to r  a re  no t  recommended

because o f  the  na ture  o f  f i lm,  wh ich  tends  to

degradat ion  o f  the  image beyond th is  po in t .

pfate 5 | problem: to obtain an accurate reailing in the presence o! brilliant reflections. f Solution: selectiue

,riding with the 1" /p1o of a miititle aalue (Ioliage) to rend.er the scene accurately, aaoidinT undue influence of strong

hishlishts. (Sec. 6c and I)
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Because  o f  t h i s  sh i f t ,  ad jus tmen ts
mus t  be  made  i n  f i l t r a t i on  as  we l l  as
exposu re  t ime .  I n fo rma t i on  f o r  com-
pensa t i on  i n  exac t i ng  wo rk  may  be
ob ta ined  by  w r i t i ng  t o  t he  f i lm  man-
u fac turer ;  however ,  fo r  very  c r i t i ca l
work ,  care fu l  tes t ing ,  w i th  f i lm o f
t h e  s a m e  e m u l s i o n  n u m b e r ,  i s  n e c -
es sa ry.

e .  Egu ipmen t  Va r i a t i ons -S i  n  ce
the  o r i g i na t i on  o f  pho toe lec t r i c  ex -
posure  meters  about  1928,  reputab le
exposu re  me te rs  i n ten t i ona l f y  d i f -
f e red  by  as  much  as  one  f - s top .
From 1938 to  da te ,  the  A mer ican
S tanda rds  Assoc ia t i on  has  es tab -
l i s h e d ,  r e v i s e d  a n d  p e r i o d i c a l l y  i m -
p r o v e d  s t a n d a r  d i z a t i o n .  I  n t e r n a -
t i ona l  s tanda rd i za t i on  i s  a l so  p ro -
g r e s s i n g .  M i n o r  v a r i a t i o n s  e x i s t  a n d
e v e n  m o r e  m i s l e a d i n g  v a r i a t i o n s
c a n  b e  d e m o n s t r a t e d  w h e n  o n e
meter  read in  g  i s  co  m pared w i th  the

Plate 6 I Problen: to obtain certdin ile?il, in shactow areas of a wbiect uith @treme contrast, I sol,ution: 1" /pl" reaitingo! the nost important qrea in which detail, is d,esired. (Sec. 6c inct h)
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reading from another meter,  unless
these comparison tests are made bY
rigorous object ive tests under lab-
o r a t o r y  c o n d i t i o n s .  M a k i n g  c o m -
parat ive readings with var ious me-
t e r s  p o i n t e d  u P  a t  t h e  s k Y ,  e t c . ,
part icular ly i f  one tr ies to compare
meters having di f ferent acceptance
ang les ,  obv ious ly  does  no t  cons t i -
tute an objective test.

Even comparing meters manufac-
tured by the same comPanY can Pro-
duce var iat ions.  To compensate for
var ia t ions  among cadmium su l f ide
c e l l s  a n d  t h e  e l e c t r o n i c  c i r c u i t  o f
each Honeywell 1" 121" meter, a care-
ful  cal ibrat ion test  is  made af ter  the
meter  i s  assembled  to  insure  com-
plete accuracy of  the readings ob-
tained with your meter.

f .  Other Var iat ions-Not only is the
number  o f  var iab les  in  photography
great,  but  f requent ly var iat ions oc-
cur  w i th in  the  var iab les .  ln  sp i te  o f
qua l i t y  con t ro l  in  the  manufac ture
o f  p h o t o g r a p h i c  p r o d u c t s ,  m a n Y
technical  character ist ics accepted
as  cons tan ts  vary  unavo idab lY,  o r
change w i th  normal  wear ,  and when
s u b j e c t e d  t o  a b n o r m a l  e n v i r o n -
menta l  cond i t ions .  Shut te r  speeds
are  one o f  the  most  var iab le  "con-
s tan ts"  and t rue  shut te r  sPeed is

1A l,
l'
I
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of ten e lus ive.  Per iod ic  inspect ion o f
your  camera shut ter  is  v i ta l  for  c r i t i_
ca l  wo rk .  The  t r ue  f i lm  speed  and
sens i t i v i t y  o r  co lo r  ba lance  w i l l  va ry
s l i gh t l y  among  d i f f e ren t  emu ls i on
numbers  o f  t he  same  t ype  o f  f i lm .
Age  o f  t he  f i lm ,  s to rage  cond i t i ons ,
and the length o f  t ime between ex-
posu re  and  p rocess ing  a re  a l so  im-
po r tan t  va r i ab les .  L i gh t i ng  qua l i t y
can  change  du r i ng  a  shoo t i ng  ses -
s i on ,  e .9 , ,  t he  movemen t  o f  c l ouds
can  qu i ck l y  mod i f y  t he  l i gh t .  Non -
s tanda rd  p rocess ing  cond i t i ons  can
cause  va r i a t i ons  i n  a l l  t ypes  o f  pho -
tog raphy .

Ana l ys i s  o f  t he  f i n i shed  s l i de  o r
pr in t  is  sub ject  to  var ia t ions in
v i e w i n g  c o n d i t i o n s ,  s u c h  a s  n o n -
s tanda rd  i l l um ina t i on  and  l i gh t  qua l -
i ty .  Last ,  but  not  least  in  impor tance,
a re  t he  d i f f e rences  i n  pe rsona l j udg -
men t  i n  eva lua t i ng  a  s l i de  o r  p r i n t .

Some var ia t ions may cancel  out
and  be  i ns ign i f i can t  i n  end  resu l t .
Some  may  be  add i t i ve  and  cause
seve re  changes  i n  t he  f i na l  p i c tu re .
Var ia t ions can be min imized by care-
f u l l y  f o l l o w i n g  t h e  m a n u f a c t u r e r ' s
recommenda t i ons  f o r  spec i f i c  p rod -
uc t s ,  and  by  t es t i ng  equ ipmen t  f r e -
q  uent ly .

W h e n  a  s y s t e m  i s  d e v i s e d  t h a t
g i v e s  c o n s i s t e n t  r e s u l t s ,  w h i c h ,
howeve r ,  a re  s t i  l l  unsa t i s f ac to r y ,
the 1"  121"  meter  can be used to  so lve
the  p rob lem by  se lec t i ng  an  a r t i f i c i a l
ASA ra t i ng  wh i ch  w i l l y i e l d  cons i s t -
en t l y  good  resu l t s .

,..;;*-;;-!L,,*-
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1A t ive  e lement .

HonGlyrrvel l
expo=iLr l 'c!

a .  Des ign -The  1o  121 "  me te r  i s  a

rugged,  por tab lb ,  pract ica l  exposure

me te r  f o r  on - l oca t i on  o r  i n - s tud io

use .  The  me te r  i s  l i gh t  i n  we igh t  and

i s  des igned  fo r  r aP id ,  one -hand  oP-

e ra t i on .  The  changeove r  f r om read -

i ng  h igh  t o  l ow  l eve l s  o f  l i gh t  i n ten -

s i t y  i s  i ns tan taneous  and  requ i res

no  change  o f  Pos i t i on  when  ho ld i ng

the meter .  The meter  is  essent ia l ly

a  s ing le- lens re f lex  opt ica l  system,

cons i s t i ng  o f  an  ob jec t i ve  l ens  and  a

ref  lex  v iewing system wi th  a  1 .5  x  eye-

p iece  o r  ocu la r .  The  v i ew ing  sc reen

cove rs  a  v i ew ing  ang le  o121 "  and  i n

the center  o f  the screen is  a  c i rc le

de f i n i ng  t he  1o  ang le  o f  accep tance

o f  t he  cadmium su l f i de  l i gh t  sens i -

pentax 1 ' le lo  cds
rn c!tc! l'

An L.L.  (L ight  Level )  sca le  is  lo-

cated beneath the v iewing screen

be low  the  c i r c l e  i n  l a rge  b lack  num-

be rs  wh i ch  can  be  eas i lY  read ,  even

unde r  l ow  l eve l s  o f  b r i gh tness  o f  t he

o b j e c t  b e i n g  v i e w e d  o r  P h o t o -
g raphed .  The  sca le  i s  essen t i a l lY

se l f - i l l um ina ted  and  w i l l  p rove  ad -

vantageous to  PhotograPhers wi th

a  v i s i on  p rob lem as  we l l  as  t o  t he

a v e r a g e  p h o t o g r a P h e r  w o r k i n g  i n

dark  locat ions.
The sca les located on the meter

ca lcu la tor  are engraved in  three co l -

o r s  f o r  good  v i s i b i l i tY  and  ease  o f

read ing .



The external design of the 10 l21o
meter  is  c lean,  contemporary ,  and
func t i ona l .  The  hand  g r i ps  i t s  p i s to l
shape in  a  manner  that  a f fords com-
for tab le  ease of  use.  Eye- leve l  v iew-
i n g  m a k e s  s u b j e c t  l o c a t i o n  a n d
meter ing o f  a  fas t -moving subject  a
s imp le  t ask .  The  h igh  range  o f  t he
meter  wi l l  funct ion wi th  removat  o f
t h e  l e n s  c a p .  T h e  i n d e x  f i n g e r  i s
automat ica l ly  led to  the , ,L"  but ton
where low range readings can be
made  qu i ck l y  and  w i t hou t  f umb l i ng .
R a i s i n g  t h e  i n d e x  f i n g e r  a p p r o x i -
matefy  / r inch wi l l  b r ing i t  to  the , ,B"

but ton which is  used to  check the
bat tery .  A l l  th is  can be acco m p l ished
w i t h o u t  m o v i n g  t h e  e y e  f r o m  t h e
v iewing screen.

At the base of the meter is a tr ipod
socket  which is  a lso used for  a  neck
or  wr is t  s t rap prov id ing a secure and
easy method of  car ry ing the meter .

The in terna l  des ign character is -
t i c s  assu re  l ong  l i f e  t h rough  rugged
cons t ruc t i on .  The  bas i c  chass i s  i s
made  f r om cas t  a l um inum cove red
wi th  a  molded impact - res is tant  ma-
ter ia l .  The brackgts  suppor t ing the
e l e c t r o n i c  c o m p o n e n t s  a r e  t h i c k
brass or  s tee l  f ixed in  pos i t ion wi th
brass screws.  Both bat tery  cases
are spr ing f  oaded and of  ex t ra  heavy
const ruct ion which wi l l  p revent  con_
tac t  f a i l u re .  Pos i t i ve  and  nega t i ve
termina ls  o f  both  compar tments  are
c lear ly  marked to  prevent  improper
rep lacement  o f  the bat ter ies .

A l l  e l e c t r o n i c  c o m p o n e n t s ,  i . e . ,
g a l v a n o m e t e r ,  c a d m i  u m - s u l p h i d e
cel l ,  and res is tors ,  are  o f  se lected
qual i ty  e lements .

19
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identi f ication of extennal pants

1) Objective lens

2) Zero adjustment screw
3) Battery checker button
4)  'L 'swi tch but ton for  low l ight
5) Adjustable eyepiece
6) Shutter speed scale
7) Diaphragm scate

8)  DIN sca le

9)  Index for  DIN sca le

10) ASA scale

11)  Index for  ASA scate
12) Light- level scale
13)  Index for  l ight  leve l
14) Battery housing cover
15) Outer r ing for matching l ight level
16) Fi lm-speed sett ing plate
17)  Nipp le  for  turn ing inner  d isk

- i - l ! * - . :  - . - -  - . - - -  . . ;  - - - : r - ' :
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b. The Scales-The 10 121" scales

are des igned wi th  ranges of  shut ter

s p e e d s ,  f / s t o p s  a n d  A S A  f i l m

speeds above and be low the l imi ts

o f  t oday ' s  cameras ,  wh i ch  i s  bu i l t - i n

insurance that  your  meter  wi l l  re-

m a i n  a h e a d  o f  o u r  e v e r - g r o w i n g

technology.
T h e  e x p o s u r e  c a l c u l a t o r  o f  t h e

meter  inc ludes two movable  r ings.

The f i rs t  sca le  located on the outer

r ing a t  the bot tom of  the ca lcu la tor
(12)  is  the L .L .  (L ight  Level ) ,  sca le

and  i s  marked  i n  numbers  f r om 3  t o

1 8 .  T h e s e  c o r r e s P o n d  t o  t h e  L . L .

sca le  on the v iewing screen.  The

low leve l  range (L) ,  be low the l ine,

carr ies values from 3 to 10, and the
h igh  leve l  range (H) ,  above the  l ine ,
car r ies  va lues  f rom 10 to  18 .  In  sub-
dued l ight  the (L) Low range of  the
s c a l e  i s  u s e d .  ( l m P o r t a n t :  T h i s
s c a l e  s h o u l d  n o t  b e  c o n f u s e d
with the EV or ExPosure value
system used on some cameras
and shutters.)  The numbers on the
L. L.  scale are a convenient ser ies of
numbers expressing l ight  intensi ty
or "f ight level" for the 1" 121" meter
on ly  and cannot  be  t ransPosed d i -
rectly to cameras or shutters with
the EVS or LVS systems. There maY
be instances when the values, be-
cause of  a certain combinat ion of
the  var iab les  o f  l igh t  and f i lm speed
of  the  f i lm you are  us ing ,  wou ld  re -
sul t  in the L.  L.  number being the
same as the EVS number;  however
this would be purely coincidental . l

I

I
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I
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The second scale , ,T ' ,  located on
the outer r ing at  the top of  the cal-
cu la to r  (6 )  shows shut te r  speeds
from 4 minutes to 1 I4OOO second.
The si lver numbers are f ract ions of
a  s e c o n d  % , % , % . . . 1 1 4 0 0 0 .  O r a n g e
numbers  2 ,4  .  . .  30  are  fu l l  seconds.
Orange numbers wi th a smal l  m be_
s i d e  r e p r e s e n t  f  u l l  m i n  u t e s .  1  / 5 0
second is marked by a smal l  orange

triangfe as an aid to motion picture
photographers,  who may wish to use
this as a point  of  departure in ob-
taining readings for movie use. 1/00
second is the shutter speed for most
16mm movie cameras operat ing at
16 frames per second. (See Sect ion
8 for motion picture data). Interme-
d i a t e  s h u t t e r  s p e e d s  o t h e r  t h a n
ASAstandard  speeds are  shown:

:oool romi rr l
2500 t2M 600

,,io I r* ]
160 80 . l ^ , ' .  t z t  6 1  3 t  l . 6 l  t . z l  z . s l  5 l

40 ta ro 5 2.s 1.2 r.6 l i
Shut te r  speed Scate  "T , -T ime

The Diaphragm Scale , ,F" located
on the inner rotat ing disk (17),  con_
t a i n s  l e n s  d i a p h r a g m  f / n u m b e r s
Irom f 11 to Il12B. Numbers marked
are ASA Standard f/stops and each
interval  represents a fu l l  s top, i .e.

adjacent numbers represent double
or hal f  the amount of  Ught admit ted.
Since f /numbers are f ract ions,  the
higher the number,  (actual ly a de-
no minator) ,  the smal ler  the aperture.
Other intermediate stops are shown
on the fo l lowing sca le .

i l r y 2 8 4 0 5 6 m | n 2
12 .51  l 8  I  25

D i a p h r a g m  S c a l e , , F , ' - f  / n u m b e r s  o f  l e n s  d i a p h r a g m .

e3

www.orphancameras.com



The inner  ro ta t ing d isk  a lso has two

f i lm  speed  sca les .  The  o range  sca le

ca l i b ra ted  i n  ASA,  t he  g reen  i n  D lN .

The  I  nd i ces  f o r  t he  f i lm  speed  sca les

as wel l  as  the L.L .  sca le  are respec-

t i ve l y  co lo red  t r i ang les  (9 ,  13  and  11 )

on  t he  i nne rmos t  non - ro ta t i ng  d i sk .

The  ASA f i lm  sPeeds  a re  ca l i b ra ted

i n  t h e  f a m i l i a r  a r i t h m e t i c  s e r i e s .

These  numbers  aga in  re l a te  t o  f u l l

f / s t op  va lues  wh i ch  a re  an  i nd i ca -

t i on  o f  t he  f i lm  sens i t i v i t y .  The  ca l i -

b ra t i ons  on  t he  ASA F i lm  SPeed

Sca le  and  t he  i n te rmed ia te  numbers

ind icated by marks between the en-

graved numbers are shown be low.

The  new  ASA f i lm  sPeed  va lues  a re

a l so  shown .  Th i s  se r i es  o f  ASA de -

g rees  f r om 1o  t o  11o  i s  a  l oga r i t hm ic

ser ies ,  base 2,  and des ignates the

same f i lm sens i t iv i t ies  as the a l ter -

nate ar i thmet ic  ser ies  6  to  6400.  The

log  se r i es  i n  deg rees  i s  ca l l ed  " f i lm -

speed  va lues "  t o  d i s t i ngu i sh  t hem

f rom the  a r i t hme t i c  " f i lm  speeds " '

The  two  se r i es  do  no t  exac t lY  co -

i n c i d e ;  h o w e v e r ,  t h e  c o n v e r s i o n

shown is  suf f ic ient ly  accurate  for

g e n e r a l  u s e .  N o t e :  D o u b l i n g  t h e

A S A  { i l r n  s P e e d  P e r m i t s  c l o s i n g

down  1  f  / s t op ;  ha l v i ng  t he  ASA f  i lm

speed  requ i res  open ing  up  1  f  / s t op .
Add i t i on  o r  sub t rac t i on  o f  1  t o  an

ASA deg ree  va lue  i s  equ i va len t  r e -

spect ive ly  to  a  decrease or  an in-

crease of  one f /s toP.

r000 2000 | 4000

1250 250040 80 160

A S , A  F i l m  S P e e d

320 640

S c a l e
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c. Reading the Meter
1)  Turn the inner  ro ta t ing d isk  (16)

by means of  the n ipp le  (17) ,  and set
t he  f i lm  speed ,  ASA o r  D lN ,  t o  i t s
respect ive index (g  or  11) .

2)  Remove the fens cap and turn
the eyepiece to adjust i t  to your eye-
s ight .

3)  The subject  is  se lected and lo-
cated wi th in  the 21o v iewing angle  on
the screen.  Note that  the image is
erect  and unreversed.  The center
c i rc le  o f  the v iewing screen covers
an  ang le  o f  1 "  i n  wh i ch  t he  me te r ' s
f i gh t  sens i t i ve  e l emen ts  f unc t i on .
T h e  s p e c i f i c  a r e a  t o  b e  m e t e r e d
should  be centered wi th in  the 10
c i rc le .

4)Wi th  the removalo f  the lens cap
the 1"  l21o meter  reads h igh l ight  in_
tens i ty .  l f  the area of  sub ject  w i th in
the c i rc le  is  suf f ic ienf ly  br ight  the

the  10  on  t he  H  (h i gh )  sca le ,  wh i ch
covers  l ight  feve ls  10 to  1g.  l f  the
l ight  levef  o f  the sub ject  is  less than
10 and the needle  does not  move far
enough  to  t he  r i gh t  t o  r each  10  on
the H sca le ,  press the , ,L"  swi tch
but ton.  Th is  p laces the meter  in  the
second or  low range ind icated by
the "L"  scafe.  Numbers f rom 3 to  10
fa l l  in  th is  range.  f  MPORTANT,  do
not push the " L" button putting the
meter on the low range, until you
have determined that the tight tevet is
below 10. lf the"L" switch button is
depressed in bright tight the needle
will read off tne sca/e and this may
damage the meter movement.

5)  Observe the L.L .  or  l ight  leve l
number  f rom the pos i t ion o f  the nee-
d le  on the sca le .  Move the outer  r ing
(15) ,  and match wi th  the l ight  leve l
i n d e x  ( 1 3 ) ,  t h e  s a m e  n u m b e r  o b _
ta ined f rom the l ight  leve l  sca le  on

needle  wi l l  then move to  the r ight  o f

- ' , " -  - .  : . - 4 ,
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the  v iewing  screen.  For  Your  con-

ven ience,  the  l igh t  leve l  nu 'mbers  on

the scale (1 2)  are two colors;  whi te

f rom 3  to  10 ,  wh ich  cor resPonds to

the  l ow  l i gh t  sca le ,  and  red  f r om 11

to  18 ,  wh i ch  co r responds  t o  t he  h igh

I igh t  sca le .
6)  Select  the shut ter  sPeed and

f / s t o p  c o m b i n a t i o n  d e s i r e d  a n d

transfer  the data to Your camera.
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1. Curve for a typical CdS cel l
2. Curve compensating coating
3. Color corrected curve

d. Golor Balance of the Meter_
T.he sens i t iv i ty  o f  a  cadmium . r l t iO"
photo conductor  l ight_sens i t ive  e te-
ment  var ies  wi th  the wave length o f
the f ight .  A typ ica l  spect ra t  r " " ionr"
curve is  shown at  r ight .  l f  such an
uncorrected e lement  were used in  a
meter ,  cofors  in  perhaps the bf  ue_
green sect ion o f  the spect rum would
g ive a  very  h igh ( fa fse)  reading in-
f f  uenced by co lor  ra ther  than Or ight_
ness.  Th is  character is t ic  o f  the Jad_
mium su l f ide e lement  is  cor rected
by incorporation of compe"r;; i ; ;
in ter ference coat ing in  the 

"p t l "u lsystem of  each ind iv idua l  meter .  The
opt ica l  system of  the 1"  121"  cons is ts
of  an ob ject ive fens,  re f lex  v iewing
system inc lud ing a pentapr ism ( th !

Honeywel l  pentax camera),  and an
eyepiece. The ref lex v iewing system
and the CdS ceff  have the ,p"" iu l
interference coat ing which prop"rL
corrects the color sensi t iv i ty oi  t t , "
l igh t -sens i t i ve  e lement .  ThLs ,  you
can be assured that your meter has
been color-corrected, insur ing 

" ;_cel lent  exposure readings for [ lack

q
I
F
o
z
UJ
J
lrl

3

I

I

RELATIVE L IGHT SENSlT IV ITY

s a m e  p e n t a p r i s m  a s  u s e d  i n  t h e and white and color ptrotogruph;.
?7

www.orphancameras.com



e.  Low L ight  Level  Phenomena-

1 )  Pho toconduc to r  cond i t i on ing -

W h e n  t h e  m e t e r  i s  t o  b e  u s e d  t o

read very  low- leve l  sub ject  br ight -

ness,  and the caP has been in  P lace

on the meter ,  i t  i s  advantageous to

"cond i t i on "  t he  me te r  by  v i ew ing  an

object  o f  s l ight ly  greater  br ightness

than the subject  o f  in terest '  As long

as  t he  ob jec t  i s  w i t h i n  t he  1o  c i r c l e ,

the dual - range but ton does not  need

t o  b e  d e P r e s s e d .  O b v i o u s l Y ,  i n  a

stud io  s i tuat ion,  leav ing the cap o{ f

be tween  read ings  w i l l  keeP  the  me-

te r  cond i t i oned .  The  advan tage  o f

t h i s  " cond i t i on ing "  o f  t he  cadmium

sul f  ide crys ta l  is  s imply  a t ime-saver '

because i f  the dual - range but ton is

he ld  down ,  a  l ow  l eve l  r ead ing  w i l l

be  reached  w i t hou t  " cond i t i on ing "

in  about  2  to  3  minutes for  a  meter

which has been caPPed for  severa l

hou rs .  The  t ime  cons tan t  i s  r educed

to  some degree,  dePend ing  on  the

frequency of  use. ExPosure to a

br igh ter  ob iec t  fo r  a  second or  two

wi l l  permi t  ins tan taneous read ings '

O n e  p r e c a u t i o n  i s  a d v i s e d - e x p o -
sure of  the Photoconductor to an

ex t remely  b r igh t  l igh t  w i l l  resu l t  in

over  comPensat ion ,  i .e . ,  when the

meter is redirected to the low level

subject ,  the needle wi l l  s toP at  aP-
prox imate ly  one L .L .  un i t  h igher ,  and

then slowlY move to the lef t  and

come to rest  on the correct  value'

Th is  maY take  as  long as  a  minu te '

The impor tance o f  good judgment

be ing  used in  cho ice  o f  an  ob jec t

on ly  s l igh t ly  b r igh ter  than the  sub-

2A
ject  is  therefore obvious.



Example :  1 )  Photoconductor  cond i -
t ion ing-Meter  cap on  fo r  t  hour ;
t ime required to reach reading of
L.L.  3.5-3 minutes.

Cond i t ion ing  by  exposure  to  L .L .
6 value object-approximately 1 sec-
ond; t ime requ i red  to  reach read ing
of L.L.  3.5-approximately 1 second.

2)  Dampen ing-The t ime cons tan t
fo r  those phenomena and speed o f
the needle movement in general ,  as
we l l  as  f luc tua t ions  o f  the  need le  in
scanning subjects of  var ied br ight-
ness levels,  are funct ions of  the
dampen ing  e f fec t  o f  the  ind iv idua l
meter.  These var iat ions are inherent
in  any  e lec t ron ic  ins t rument .

3) Dr i f t - l f  the needle is observed
to  dr i f t ,  i .e . , the  need le  does  no tcome
to rest  wi th in a reasonable per iod of
t ime,  p rov ided the  l igh t  source  is
cons tan t  and the  meter  i s  he ld  in  a
r ig id,  f ixed posi t ion,  battery weak-
ness  is  ind ica ted .

29
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f .  Mechanics- rep lac ing bat ter -
ies ,  e tc .

1) Zero correction-The 1" 121" me-

ter  wi l l  re ta in  i ts  accuracy wi th  an
a b s o l u t e  m i n i m u m  o f  a t t e n t i o n .

Shou ld  t he  need le  eve r  no t  l i e  ex -
act ly  on the zero mark when at  res t ,
ze ro ing  i s  eas i l y  accomp l i shed  by
turn ing the ad justment  screw above
the battery test button,

2) Battery l i fe and method of re-
p f  a c e m e n t - T h e  1 0  l 2 1 o  m e t e r  i s
powered by two bat ter ies-one '1 .3

vo l t  mercury  bat tery  and one 9 vo l t
dry  ce l l .  The mercury  bat tery  oper-
a tes  t he  h igh  range , "H , "  and  t he  d ry
c e l l  o p e r a t e s  t h e  l o w  r a n g e ,  " L . "
The l i fe  o f  the mercury  bat tery  is
very  long at  a  un i form leve l  o f  output
un t i l f a i l u re .  Leng th  o f  l i f e  i s  depend -
en t  on  f  r equency  o f  use ,  bu t  i t  shou ld
b e  r e p l a c e d  a f t e r  o n e  y e a r ' s  u s e .

I t  i s  a  c h a r a c t e r i s t i c  o f  d r y  c e l l

batteries to fai l  eventual ly even with
no  use ,  and  t he  ou tpu t  s l ow ly  de -
creases as the bat tery  ages.  The l i fe
depends  upon  the  qua l i t y  o f  t he  d ry
ce l l  and  how  much  i t  i s  used .  The
l i fe  expectancy is  s ix  months to  one
year  for  the 9V dry  ce l l .

3) How to test batteries-The bat-
tery  checker  but ton (3)  checks the
l i f e  o f  t h e  9 V  d r y  b a t t e r y .  L o o k
th rough  the  v i ew f  i nde r ,  and  dep ress
the bat tery  checker  but ton.  l f  the
needle  moves to  the b lack mark be-
tween the f  igures 7  and 8,  the dry  bat -
tery  is  s t i l l  ac t ive.  l f  i t  does not  move

to  t h i s  mark ,  r ep lace  t he  ba t t e r y .
The mercury  bat tery  usual ly  las ts

fo r  abou t  a  yea r .  When  i t  i s  dep le ted ,
t h e  n e e d l e  w i l l  n o t  m o v e  r a p i d l y
aga ins t  b r i gh t  l i gh t .  l t  shou ld  usu -
a l ly  be rep laced af ter  one year 's  use.
When rep lac ing bat ter ies ,  use the
correct  rep lacement  bat ter ies .
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To  rep lace  t he  mercu ry  ba t t e r y ,
unsc rew  the  ba t t e r y  hous ing  cove r
(14 )  w i t h  a  co in .  When  i nse r t i ng  a
new bat te ry ,  be  sure  tha t  the  (  + )
s i d e  i s  U  P .

For  rep lac ing  the  dry  ba t te ry ,  re_
move the  re ta iner  (A)  o f  the  s t rap  by
unsc rew ing  i t ,  and  t u rn  t he  l eve r  (B )
to  t he  d i r ec t i on  o f  t he  a r row ,  and  t he
who le  hous ing  o f  t he  mercu ry  ba t_
te r y  w i l l  s  p r i n  g  u  p .  O  pen  i t  as  i l l u  s -
t ra ted ,  dnd drop  the  dry  ba t te ry  f rom
i n s i d e  t h e  m e t e r ' s  g r i p .  W h e n  i n _
ser t ing  a  new dry  ba t te ry ,  make sure
tha t  i t  makes  cor rec t  con tac t  w i th
the  (  * )  and  (  - )  t e rm ina l s .
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genG!Fa l  usc !  r  r i t h
b lack  and  r ruh i te  f i l rns

a .  Exposu re  l a t i t ude -Mos t  mod -
ern f i lms have a marg in  o f  safe ty
known  as  exposu re  l a t i t ude  wh i ch
m a y  p r o d  u c e  u s e a  b l e  n e g a t i v e s
even  when  ove r -  o r  unde r -exposu re
occu rs .  The  re l a t i onsh ip  o f  t he  use -
f u l  e x p o s u r e  r a n g e  t o  t h e  s u b j e c t
b r i g h t n e s s  r a n g e  d e t e r m i n e s  t h e
amoun t  o f  l a t i t ude .  Use fu l  exposu re
range  i s  dependen t  on  t he  f i lm  and
leng th  o f  deve lopmen t  t ime  i n  a  spe -
c i f i c  deve lope r  and  shou ld  be  de -
te rm ined  by  t he  pho tog raphe r .  The
s u b j e c t  b r i g h t n e s s  r a n g e  c a n  b e
eas i l y  de te rm ined  w i t h  t he  1 "  121 "
m e t e r .  l f  t h e  s u b j e c t  b r i g h t n e s s
range  i s  l ess  t han  t he  use fu l  expo -

su re  range ,  t he  l a t i t ude  w i l l  be  g rea t

and  more  t han  one  exposu re  cou ld
g i ve  good  resu l t s .  l f  t he  ranges  a re
abou t  equa l ,  t he re  i s  sa id  t o  be  no
la t i t ude  and  on l y  one  co r rec t  expo -
su re  w i l l  g i ve  a  good  resu l t .  l f  t he
s u b j e c t  b r i g h t n e s s  r a n g e  i s  m o r e
t h a n  t h e  u s e f u l  e x p o s u r e  r a n g e ,
t h e r e  c a n  b e  n o  e x p o s u r e  w h i c h
wi l l  g ive a  per fect  resu l t ,  i .e . ,  e i ther
shadow de ta i l  o r  h i gh l i gh t  de ta i l  w i l l
be  l os t .  Such  a  sub jec t  i s  sa id  t o  be
beyond  the  l a t i t ude  o f  t he  f i lm .  l t  i s
t he re fo re  impo r tan t  f o r  t he  pho tog -

raphe r  t o  know the  b r i gh tness  range
o{  the sub ject ,  which can be deter -
m ined  qu i ck l y  w i t h  t he  1 "  l 21o  me te r ,
as  we l l  as  t he  use f  u l  exposu re  range ,
ins tead of  re ly ing on la t i tude to  pro-

duce  good  resu l t s .
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b .  M e t h o d s  o f  D e t e r m i n i n g  E x _
pos u re

7 .  Se lec t i ve  Exposu re  o r  Spo t
R e a d i n g - T h e  p h o t o g r a p h e r  s e -
lec ts  the  area  o f  the  s  u  b jec t  o f  p r in_
c ipa l  im  po r tan  ce ,  cen te rs  t h  i s  a rea
w i t h i n  t h e  1 o  c i r c l e  o n  t h e  v i e w i n g
sc ree r ,  € tnd  makes  t he  read ing .  Th i s
i s  a p p l i c a b l e  w h e n  t h e  s u b j e c t  i s  i m _
p o r t a n t  a n d  t h e  b a c k g r o u n d  i s  n o t .
The  deg ree  o f  va l i d i t y  o f  t h i s  me thod
i s  a l so  a  f unc t i on  o f  t he  f oca l  l eng th
o f  t he  l ens .  As  we  i nc rease  t he  l eng t t l
o f  t h e  l e n s ,  t h e  s i g n i f i c a n c e  o f  t h e
r e a d i n g  w i t h i n  t h e  1 o  c i r c l e  b e c o m e s
g rea te r ,  un t i l ,  w i t h  a  ve ry  l ong  f ens ,
we f ind  we are  read ing  exac f ly  the
a rea  t o  be  pho tog raphed .

E x a m p l e  :  T e x t u r a l  a b s t r a c t i o n
( s e e  P l a t e  7 ) - l e t  b a c k g r o  u n d  f a l l
where  i t  may.

Pfate 7 |  Problem: to obtain terture in
textured crreo,. The 1" /p10 reading u,ill not

a dark subiect u'ith a clarlc backgrouncl. I solution: selectiue reacling from thebe afected by the blaclc background. (Sec. Sbl)
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2 .  W e i g h t e d  A v e r a g e - T h i s
me thod  i s  app l i cab le  f o r  t he  no rma l ,
f l a t  l i g h t e d  s c e n e .  R e a d i n g s  a r e
taken  f r om the  b r i gh tes t  impo r tan t
pa r t s  o f  t he  sub jec t  and  a t  t he  same
t ime  the  pho tog raphe r  mus t  de te r -
m ine  t he  p ropo r t i on  o f  t he  b r i gh tes t
par ts  to  the to ta l  area of  the scene
wh ich  w i l l  be  cove red  by  t he  camera
lens .  The  same  sys tem i s  t hen  ca r -
r ied out  wi th  the darkest  impor tant
areas.  These weighted averages are

then  no ted  on  t he  d iaph ragm and
shu t te r  speed  sca les  and  t he  p ro -
po r t i on  v i sua l l y  de te rm ined  f r om the

d i s tance  be tween  the  h igh  and  l ow

Va lues .  Th i s  f i gu re  i s  used  t o  se lec t

the set t ing.

Examp le :  I ndus t r i a l  pho tog raph ,
(see Plate 8) with /o of the picture

area l ight ,  read ing 14,  and 1/  darker ,
r ead ing  10 .  The  we igh ted  ave rage
wou ld  be  13 ,  r a the r  t han  t he  t r ue
a v e r a g e , 1 2 .

l f  t he  camera  ang le  i s  changed
and moved over  to  take in  more dark
area and less l ight  area,  the weight -
ed average would now be 12/2,  g iv -

i ng  more  cons ide ra t i on  t o  t he  da rk
a r e a s  b e c a u s e  o f  t h e i r  i n c r e a s e d
impor tance in  terms of  the propor-

t i o n  o f  s p a c e  t h e y  w i l l  o c c u p y  o n
the  f i lm .
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3 .  A r i t h m e t i c  A v e r a g e - T h i s

me thod  i s  a l so  app l i cab le  f o r  no r -

mal ,  f la t  l ighted subjects .  l t  i s  par -

t i cu la r l y  su i t ab le  f o r  l andscapes  and

o the r  sub jec t s  i n  wh i ch  bo th  b r i gh l

and shadow areas are imPor tant ,

Read ings  a re  made  o f  t he  b r i gh tes t

and  da rkes t  a reas  i n  wh i ch  de ta i l  i s

impo r tan t .  The  a r i t hme t i ca l  ave rage

o r  m idway  po in t ,  wh i ch  w i l l  be  used

to determine the set t ing for  exPo-

s u r e  i s  f o u n d  b y  a d d i n g  t h e  b r i g h t

and  da rk  read ings  t oge the r ,  and  d i -

v i d i n g  b y  2 .
Examp le :  Boa ts  a t14  *  wa te r  a t10

:24  +2 :12 .  (See  P la te  9 ) .The  a r i t h -

me t i ca l  ave rage  o f  14  and  10  i s  12 ,

The  va lues  may  be  v i sua l l y  ave rageC
qu i ck l y  and  eas i l y  by  us ing  t he  d ia -

ph ragm and  shu t t e r  sPeed  sca les

on the 10 121"  meter ,

+
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Plate 9 I  Problem: to recorrJ cletai l  in an anerage scene u, i t l t  a ful l  range of aalues. Iof  readings from important c lark area ancJ important br ight aree. (Sec. SbS)
Solution: arithmetic aD er clg e
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4.  Zone Sys tem-Th is  techn ique
conce rns  p rev i sua l i za t i on  ( i . e . ,  v i s -
u a l i z i n g  i n  t h e  m i n d  w h a t  t h e  f i n a l
p r i n t  w i l l  l ook  l i ke  be fo re  mak ing  t he
e x p o s u r e ) ,  e x p o s u r e ,  d e v e l o p m e n t
a n d  p r i n t i  n g  u n d e r  t h e  c o m p l e t e
cont ro l  o f  the  photographer ,  so  tha t
t he  resu l t i ng  p r i n t  w i l l  be  as  i t  was
p rev i sua l i zed .  The  sys tem i s  based
on a  prescr ibed method o f  use  o f
the ref  lected l ight  meter .  Use of  the
p r i n t  z o n e  s c a l e ,  b e l o w ,  a t t a c h e d
to  the  1"  121"  meter ,  makes v is ib le
the  re l a t i onsh ip  o f  p r i n t  va lues  t o  t he
"g ray scale"  of  the meter .  Note that
Zone  5  i s  p l aced  above  t he  s i l ve r  i n -
dex  t r iang  le  on  the  ca lcu  la to r  so  tha t
the lower zones extend to the r ight
and  t he  h ighe r  zones  t o  t he  l e f t .  Th i s
sys tem is  ex t remely  p rec ise ,  thoug h
comp l i ca ted ,  ?nd  i s  exp la i ned  i n  t he
w r i t i n g s  o f  A n s e l  A d a m s  a n d  M i n o r
Whi te (see References).

The  10  l 21o  me te r  i s  i dea l l y  su i t ed
for  use  w i th  the  Zone Sys tem be-
cause the  nar row acceptance ang le
fac i l i ta tes  the  de terminat ion  o f  lumi -
nance o f  very  smal l  a reas  f rom the
c a m e r a  p o s i t i o n .  L o c a t i o n  o f  t h e
gray  sca le  on  the  meter  ca lcu la to r
i s  s i m p l e  a n d  q u i t e  v i s i b l e  f r o m  t h e
pos i t i on  i n  wh i ch  t he  me te r  i s  no r -
ma l l y  r ead .  D i v i s i on  o f  t he  sca les  i n
who le  f  s t ops  i s  advan tageous  i n
i n te rp re t i ng  t he  read ings  ob ta ined
wi th  the  meter  in  te rms o f  a  g ray

sca le .
Examp le :  Ch i l d  on  t ub .  (See  P la te

10) ,  8  zones  present .  Darkes t  impor -
tant  area zone 3.  Normal  p lus 2 de-
ve lo  pment .

3A
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P | a t e 1 0 | P r o b l e m : t o q a o i d ' t h e f r , a t n e s s n o r m a l b n
number of zones present in the area to be photosraphe(l. t".i., sl. rni ;"ii;;;;;; ,;;;"i;;t'i1irt o7 tne scene inuhich detail is desired is placed opposite Zone s.-E"pan"ion-of the range is desired, to achieui i Iull complenen.of 10 zones in the print' Nesatice deaelopnent must bi "noim|ptus e" to oaa e 

"oi"iio-ini 
rmie. rsec. sbl,)

39

www.orphancameras.com



c. Pofaroid-When using the1" 121"
meter  wi th  cameras us ing Polaro id
f i lm,  cont rary  to  the procedure used
in  de te rm ing  t he  exposu re  f o r  r eg -
u la r  b l ack  and  wh i t e  f  i lm  you  shou ld
take the reading f rom the br ightest
area of  the sub ject  in  which deta i l  is
des i red .  Con t ras t  con t ro l  i s  s l i gh t ;
howeve r ,  deve lop ing  t he  f  i lm  l onge r
than the prescr ibed t ime wi l l  tend to
increase cont rast  in  the pr in t .

Because  t he  deve lopmen t  t ime  i s
t em pe ra tu re -dependen t ,  when  the
temperature var ies  great ly  f rom the
normal  70oF. ,  ad justments  should  be
made  i n  deve lopmen t  t ime .

Th i s  me thod  o f  us ing  t he  10  l 21o
me te r  app l i es  t o  t he  Po la ro id  Pos i -
t i ve /Nega t i ve  Type  55  P /N  f i lm  as
we l l  as  t o  t he  s imp le  Pos i t i ve  t ypes ;
however ,  w i th  55 P/N,  an ASA rat -
i n g  s h o u l d  b e  d e t e r m i n e d  b y  t h e
photographer  (approx.  ASA 50)  to
p roduce  a  p r i n t  wh i ch  i s  l i gh te r  t han
"no rma l . "  Th i s  w i l l  i nsu re  a  nega -
t ive o f  good dens i ty  and cont rast .

+
I
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o n

4
sec t i

-------1' t l

genc lFa l  use  u r i th

a. Exposure latitude and subject
br igh tness  range-The exposure
lat i tude of  color f i lm is more l imi ted
than that of  typical  b lack and white
f i lms. Reversal  or  color posi t ive f i tm
has the least  potent ia l  lat i tude; how-
ever,  color negat ive f i lm can be over-
exposed 2  s tops  under  s imi la r  con_
d i t ions  and s t i l l  y ie ld  good pr in ts .
Effects of  subject  br ightness range
var iat ions are s imi lar  to those of
b lack  and wh i te  f i lm;  however ,  the
hue o f  the  sub jec t  shou ld  a lso  be
cons idered when us ing  co lo r  f i lm.
In terms of  good reproduct ion,  yel-
lows can be underexposed. Because
of the ef fects of  both subject  br ight-
ness range and hue on the lat i tude
of color f i lms, i t  is  very important to
use a meter which has good spectral

cc l lo r  f i l rn

response,  i .e . ,  an even response to
a l l  co lors  in  the spect rum.  Th is  was
a  cons ide ra t i on  i n  t he  des ign  o f  t he
10 l21o and is  an impor tant  feature o f
the meter.

I n  c o l o r  p h o t o g r a p h y  o f  m u l t i _
co lo red  sub jec t s ,  r ead  s i ng le  co lo r
areas of  the sub ject .  The narrow ac-
ceptance angle  o f  the 10 l21o is  par_
t i cu la r l y  use fu l  i n  de te rm in ing  t he
sub jec t  b r i gh tness  range ,  because
i t  permi ts  an accurate  reading for  a
smal l  area which is  unaf fected by i ts
su r round ings .  De te rm ine  t he  b r i gh t -
ness  range  by  t ak ing  read ings  f r om
the br ightest  co lored por t ion o f  the
sub jec t ,  such  as  ye l l ow ,  and  use  t h i s
a s  t h e  h i g h  r e a d i n g ,  a n d  a  d a r k
co lo r , such  as  b lue , f o r t he  l ow  va lue .

il
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Contro l  o f  the range can be ac-
c o m p l i s h e d  b y  c h a n g i n g  l i g  h t s
i n d o o r s ,  o r  m o v i n g  r e f l e c t o r s  o u t -
doo rs .  Th i s  con t ro l  i s  more  neces -
sa ry  i n  co lo r  wo rk  t han  i n  b l ack  and
wh i t e  because  a  l im i t ed  ra t i o  o f  3 :1
o r  even  2 :1  i s  f  r equen t l y  r equ i red  f o r
many  app l i ca t i ons  o f  co lo r  pho tog -

raphy to  s tay wi th in  the la t i tude of
t h e  f i l m .

I n  t e rms  o f  t he  read ings  on  t he
L .L .  sca le ,  each  number  o f  t he  L .L .
sca le  represents  a  fu l l  f  /s top d i f fer -
ence  i n  exposu re  a t t he  same  shu t t e r
speed .  Pu t  ano the r  way ,  each  num-

ber represents twice the l ight  of  the
number  be fore ,  o r  %the l igh t  o f  the
number  a f te r ;  € .9 . ,  Er  read ing  o f  12  is
ha l f  the  l igh t  o f  13  and tw ice  the  l igh t
o f  11  and a  sub jec t  wh ich  has  a
br igh tness  range o f  f rom 11 to  13
wou ld  have a  ra t io  o f  4 :1  (11  to  12  is
a  2 :1  ra t io ,  11  to  13  is  a  4 :1  ra t io ,
11  to  14  is  an  8 :1  ra t io . ) .  A  br igh tness
range o I  1% f /s tops ,  o r  3 :1  ra t io ,  i s
p r e f e r r e d ,  p a r t i c u l a r l y  f o r  c o l o r
wh ich  is  to  be  pr in ted  or  in  some
way reproduced to be viewed by re-
f l e c t e d  l i g h t .  F o r  t r a n s p a r e n c i e s ,
wh ich  w i l l  on ly  be  seen by  t rans-
mi t ted  l igh t ,  a  h igher  ra t io  can be
sat isfactory.  There may, of  course,
be t imes when a very high rat io can
be turned to a creat ive purpose, but
t h i s  s h o u l d  o n l y  b e  d o n e  w i t h  a n -
t ic ipat ion of  the ef fect .
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Before the advent  o f  the 10 l21o
meter ,  w i th  i ts  nar row acceptance
angle ,  i t  was customary to  measure
ar t i f ic ia l  and s tud io  l ight ing wi th  an
inc ident  l ight  meter ,  i .e . ,  to  measure
the  l i gh t f a l l i ng  on  t he  sub jec t , r a the r
than the l ight  re f lec ted by the sub-
ject. Earl ier ref lected l ight meters
had  such  a  w ide  accep tance  ang le
that  they were l ike ly  to  take in  spot -
l ights  and f lood l ights  d i recf ly  and
g i ve  a  f a l se  read ing ,  un less  t hese
l ights  were turned of f  and back on,
etc. The system was not satisfac-
tory ,  nor  d id  the inc ident  meter  take
the co lor ,  br ightness,  or  tex ture,  e tc .
o f  the sub ject  in to  account .  Wi th
the 10 121" meter i t  is now possible
to  make  accu ra te  read ings  i n  t h i s
s i tuat ion.

b .  Methods of  Determin ing Expo_
sure

l .  Reve rsa l  Co lo r  F i lm -Th i s  f i lm
m a y  b e  c o n s i d e r e d  c o r r e c f l y  e x _
posed  when  i t  i s  ex t reme ly  t r anspa r_
en t  i n  t he  l i gh tes t  a reas  o f  impo r_
tance  i n  t he  sub jec t ,  ye t  s t i l l  r e ta i ns
the  necessa ry  de ta i l  o r  co lo r  i n  t hose
a reas ,  H igh l i gh t s ,  such  as  specu la r
re f l ec t i on  o f  t he  sun  on  wa te r  o r
b r i gh t  me ta l ,  a re  no t  usua l l y  con -
s i de red  impo r tan t  a reas ,  and  a re  t o
be  avo ided  i n  t he  read ing .  The  d i f f i _
cu l t y  o f  mak ing  a  read ing  depends
c h i e f l y  o n  t h e  s u b j e c t  b r i g h t n e s s
r a n g e ,  A s  d i s c u s s e d  p r e v i o u s l y ,
when  the  sub jec t  b r i gh tness  range
i s  l ow ,  l a t i t ude  i s  g rea t  and  t he  a r i t h -
me t i c  ave rage  o f  r ead ings  i s  a  good
app roach .The  va lues  t o  be  ave raged
shou ld  be  read  f r om ye l l ow  fo r  t he
b r i g h t  c o l o r  a n d  f r o m  b l u e  f o r  t h e
da rk  a rea .  When  the  sub jec t  b r i gh t_
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Pfate ff a Problem: to read, the light ftom a distant subject to be photographed with a long lens (3o0mm lens on
35mm camera) uithout interlercnce front interaening areas, I Solution: selectiae reading oI the subject uith the
1"/21. The naffow acceplance angle of this meter eliminates the efect on light readings of adjacent refle.tance-
l ight or d.arh. (Sec.6a)
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ness range is  great  and the scene is
of  a  genera l  nature,  a  weighted aver_
a g e  m a y  b e  m a d e ,  f a v o r i n g  t h e
br ighter  reading.  l f  the sub jec l  has
one area of  pr ime impor tance,  then
a  s e l e c t i v e  r e a d i n g  o f  t h a t  a r e a
shou ld  be  made .  When  th i s  i s  done ,
y o u  s h o u l d  r e a l i z e  t h a t  d e t a i l  i n
a reas  a t  t he  oppos i t e  ex t reme  o f
br ightness may be los t .

2 .  N e g a t i v e  C o l o r  F i l m _ T h e
method for  determin ing the br ight_
ness  range  o f  t he  sub jec t ,  us i ng  t he
1" 121" meter, is the same as foi re-
versa l  f i lm;  however ,  in terpreta t ion
of  the readings d i f fers .  Because the
exposure la t i tude is  greater  and i t  is
underexposure which is  more det r i -
menta l ,  the se lect ive reading should
b e  d i r e c t e d  t o w a r d  t h "  ,  h u d o *
a r e a s  a n d  t h e  w e i g h t e d  a v e r a g e
method should  favor  the dark  end

3 .  Po laco lo r -Now,  f o r  t he  f i r s t
t ime ,  t he  pho tog raphe r  can  p roduce
a  co lo r  p r i n t  i n  seconds  and  com-
pa re  t he  co lo r  o f  t he  p r i n t  w i t h  t he
co lo r  o f  t he  sub jec t  pho tog raphed .
Th i s  w i l l  a l l ow  s l i gh t  co r rec t i ons  t o
be  made  and  ano the r  pho tog raph
can be produced to  cor rect  for  er_
ro rs .  F i lm  speed  i s  75  ASA equ i va -
lent  a t  temperatures above 600 F.
and  deve lopmen t  t ime  app rox ima te -
ly  50 seconds.  At  lower  tempera_
tu res  t he  f i lm  speed  i s  somewha t

l g *g r  and  a t  h i ghe r  t empera tu res ,
t he  f i lm  speed  i s  h i ghe r .  Because  o f
these tem perature-dependent  ASA
values,  ra ther  carefu l  temperature
m e a s u r e m e n t  o f  t h e  f i l m _ c a m e r a
comb ina t i on  i s  sugges ted  f o r  c r i t i _

*ilffi
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I

o f  t he  b r i gh tness  range . ca l  wo rk .  Deve lopmen t  t ime  i s  a l so
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var iable wi th temperature,  i .e. ,  de-
ve lopment  t ime shou ld  be  inc reased
at low temperatures.  Care should be
taken in determining the develoP-
ment t ime to prevent shi f ts in color
balance.Time of  development refers
to the t ime between pul l ing the tab
on the camera (which breaks the
pod containing the processing re-
agent and starts the react ion be-
t w e e n  t h e  p o s i t i v e  a n d  n e g a t i v e
sheets) and the actual separation of
the f in ished pr int  f rom the camera.
Overdevelopment resul ts in a s l ight
shift of color balance toward the
b lue  and coo l tones .  Underdeve lop-

ment  resu l t s  i n  a  p i nk  o r  wa rm tone .

Va r i a t i ons  i n  exposu re  resu l t  i n  va r i -

a t ions in  co lor  saturat ion and over-

a l l  dens i ty .  l f  the pr in ts  are cons is t -
en t l y  t oo  da rk ,  use  a  l owe r  ASA f i lm

speed set t ing on the 1"121" .  l f  the
p r i n t s  a re  cons i s ten t l y  t oo  l i gh t ,  use
a  h ighe r  ASA f  i lm  speed .  Fo r  exam-
p le ,  i n  ho t  wea the r ,  when  the  f i lm -
camera  comb ina t i on  may  be  above
80"  F. ,  an ad justed ASA va lue of  100
mig ht  be necessary ,and the develop-
men t  t ime  sho r tened  to  40  seconds .

Po laco lo r  f  i lm  i s  ba lanced  fo r  l i gh t

at a color temperature of 6250" K.
(b r i gh t  day l i gh t ) .  Use  o f  t h i s  f  i lm  un -

d e r  o t h e r  l i g h t i n g  c o n d i t i o n s  r e -
qu i res  co lo r  ba lanc ing  f i l t e r s  and  a

co r respond ing  change  i n  ASA f i lm

speed.
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5
s e c t i

l ig ht lr tGrasiLr r.Gtrn ent
siLrbiGrcts

of  spGrc i f ic

a .  Landscapes -Fo r  gene ra l  scenes
w i t h  e v e n  d i s t r i b u t i o n  o f  b r i g h t  a n d
d a r k  a r e a s  a n d  w i t h  n o  s k y  v i s i b l e  i n
the  scene,  use  the  ar i th  met ic  average
o f  t he  b r i gh tes t  impo r tan t  a rea  and
the  darkes t  im por tan t  a rea ,  p f  a te  4 .

W h e n  t h e  s k y  i s  i n c f  u d € d ,  a
we igh ted  ave rage  o f  h i gh  read ings
a n d  l o w  r e a d i n g s  i s  u s e d  w i t h  t h e
p r o p o r t i o n  o f  b r i g h t  s k y  i n  t h e  s c e n e
d e t e r m i n i n g  t h e  w e i g h t  g i v e n  t o  t h e
h i g h  r e a d i n g . F o r  e x a m p l e ,  w i t h  a
h i g h  o f  1 5  a n d  a  l o w  o f  1 2  i n  a  s c e n e
wh ic  h  i s  / ,  s ky ,  p f  a te  12 ,  use  %o f  t he
r a n g e ,  o r  1 3  f o r  t h e  r e a d i n g .
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b .  Low  L igh t /Ava i l ab le  L i gh t -

Di rect ,  accurate  exposures o f  low

l i gh t  l eve l  can  be  eas i l y  de te rm ined

wi th  the 1"  121"  meter ,  P la tes 13 and

1 4 .  P h o t o g r a p h y  i n d o o r s  o r  a { t e r

dark  can be very  reward ing,  P la te  3 .

P o s s i b i l i t i e s  i n c l u d e :  t h e  c i t Y  a t

n i g h t ,  a  f a r m  b y  m o o n l i g h t ,  n e o n

s igns  re f l ec ted  on  we t  Pavemen t ,
s tore windows,  semi-s i lhouet tes o f

b r i d g e s  o r  b u i l d i n g s  a t  d u s k ,  i n d u s -

t ry  a t  n ight ,  e tc .  To caPture the ef -

fec t  o f  a  low l ight  scene,  i t  is  best

t o  read  t he  l i gh t  f r om the  b r i gh tes t

h igh l ight  areas,  such as s t reet  l ights

and  au tomob i l e  head l i gh t s .

For  co lo r  photography  under  low
l igh t  cond i t ions ,  cho ice  o f  the  f i lm
depends upon the  ind iv idua l  tas te
o f  the  photographer  and the  qua l i t y
o f  l igh t  p redominat ing .  l f  shoot ing
indoors  under  tungs ten  l igh t ,  TYPe
A or  B  f i lm w i l l  g ive  the  most  sa t is -
factory resul ts.  For most low l ight
ou t  o f  doors ,  where  the  l igh t  i s  o f
mixed qua l i t y ,  day l igh t  f i lm is  gen-
eral ly most acceptable.  An exceP-
t ion  wou ld  be  when a  par t i cu la r lY
coo l  mood is  des i red .  Then a  tung-
s ten  ba lanced f i lm shou ld  be  used.

For  c r i t i ca l  work ,  knowledge o f  the
c o l o r  t e m p e r a t u r e  o f  t h e  l i g  h t  i s
necessary  and the  cor rec t  f i lm and
l igh t -ba lanc ing  f i l te rs  can then be
selected.
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"?u . ' ' f

,  Since low l ight  photograPhY gen-
;eral ly involves long exposures,  rec- ' "
iproci ty fa i lure correct ions must be
made as  d iscussed in  Sec t ion  1 ,  d .

c. High Contrast Scenes-The se-

lec t ive reading method is  idea l  for

th is  prob lem.  Because of  the nar-

row acceptance angle  o f  the 10 l21o
m e t e r ,  a c c u r a t e  r e a d i n g s  c a n  b e

made o{  the smal l  imPor tant  areas

of  the sub ject  w i thout  fear  o f  fa lse

r e a d i n g s  p r o d u c e d  b y  P e r i P h e r a l
l ight ,  or  nearby br ight  areas,  P la te  5 .

For  example,  in  P la te  15,  br ight lY

l i g h t e d  l e a v e s  a r e  p h o t o g r a P h e d

against  a  dark  natura l  background.

t
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The  read ing  can  be  made  eas i f  y  by
cen te r i ng  one  o f  t he  l eaves  i n  t he  1o
c i rc fe  on  the  meter 's  v iewing  screen.
The read ing  w i l f  be  fo r  the  La f  on ly ,
a n d  w i f f  n o t  b e  i n f l u e n c e d  b y  t h e
backg round .

For the other  extref f ie ,  p late 1,  read
the  dark  a rea  o f  the  ch i ld 's  face .  The
b r i g h t  l i g h t  c o m i n g  t h r o u g h  t h e
w indow wou ld  no t  de t r imen ta f l y  a f -
fec t  the  read ing  and de ta i l  in  the
shadow a rea  wou fd  be  accu ra te l y
rendered.

Pfa te  O is  typ ica f  o f  a  h igh  con_
t ras t  scene inc lud ing  a  dark  a rea  o f
impor tance,  the  wef  der ,  w i th  a  b r i l_
l i an t  l i gh t  sou rce  i n  t he  scene .
P|a te |5 |Prob lem: tomeasure |or te lephoto the ,oo , , , "n " " ,

ili,iT!!:..^. "l:!i,:i:,:,-::t:::i*.u*i:i 
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d .  Copy ing -Pho tog raPh i c  rep ro -

duc t i on  o f  con t i nuous  t one  o r  l i ne

mater ia l  has become an imPor tant

f i e l d  o f  p h o t o g r a P h Y .  D o z e n s  o t

f i l m s  a r e  a v a i l a b l e  w h i c h  a r e  d e -

s i gned  espec ia l l y  f o r  copy  wo rk ,and

the manufacturer 's  data sheets  in-

c l ude  spec i f  i c  i n fo rma t i on  f o r  p rope r

exposure.  The 10 121"  is  par t icu lar ly

we l l  su i t ed  f o r  es tab l i sh ing  p rope r

i l l um ina t i on  f o r  copy  wo rk .  An  Eas t -

man  Kodak lS% g raY  ca rd  i s  use fu l

as  a  s tanda rd  when  aPP lY ing  t ung -

s ten  ASA f i lm  sPeeds ;  howeve r ,  a

mat te  whi te  card,  such as the back

o f  a  doub le  we igh t  P r i n t ,  can  be  sub -

s t i t u ted ,  i n  wh i ch  case  exPosu re  i s

increased by f ive t imes the ca lcu-

la ted exposure t ime.  An a l lowance

mus t  be  made  fo r  t he  i nc rease  i n

ef {ect ive f  /number  i f  the lens is  ex-

t ended  abno rma l lY .  When  coPY ing

w i th  co lo r  f  i lm ,  a  h i gh  con t ras t  f i lm

i s  recommended  fo r  l i ne  ma te r i a l .

F o r  c r i t i c a l  c o l o r  c o P Y i n g '  c a r e

shou ld  be  t aken  t o  use  t he  P roPer
l i gh t  sou rce  and  f i l t e r  comb ina t i on

fo r  wh i ch  each  f i lm  i s  des igned .  Fo r

very  cr i t ica l  work ,  where i t  is  neces-

sary  to  match s t r ic t ly  the spect ra .

character is t ics  o f  the 1o/21"  meter

w i t h  t h o s e  o f  a n  o r t h o c h r o m a t i c

f i lm,  the red sens i t iv i ty  o f  the meter

can be reduced by us ing a cyan { i l te r .

l f  t h e  c o p y i n g  i n d e x  n u m b e r s

l i s t ed  f o r  some  f i lms  a re  i ess  t han

the ASA 6 value of the 10 l21o me-

te r ,  mu l t i p l y  t he  number  bY  100 ,  and

give 100 t imes the ca lcu la ted expo-

su re  t ime .
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e .  Seascapes  and  pho tog raphy
on the water -The ch ie f  prob lem
encoun te red  i n  t hese  s i t ua t i ons  i s
one of  ex t reme range of  br ightness.
Exposure o f  the water  scene is  com-
p l icated by the nature o f  water  to
re l fec t  and/or  absorb l ight .  In  coast -
a l  r eg ions  t he  l a rge  expanse  o f  sky
and  b r i l l i an t  wh i t e  sand  beaches  on
sunny days can improper ly  a f fec t
read ings  f r om the  sma l l  a rea  you
may  w i sh  t o  pho tog raph ,  p l a te  16 .
Wi th  the 10 121"  meter  you can eas i ly
get  se lect ive exposure data,  w i th  the
assurance that  the area you wish to
emphas i ze  w i l l  be  reco rded  w i t hou t
the in ter ference of  per iphera l  l ight
wh i ch  wou ld  g i ve  f a l se  read ings  t o
meters  wi th  a  wide acceptance an-
g le .  Th is  type of  se lect ive reading is
espec ia l l y  va luab le  f o r  emphas i z i ng

a l ight  sa i l  aga inst  dark  sky or  water ,
a  buoy  aga ins t  t he  sea ,  o r  t he  sk in
tones  o f  a  f ace  aga ins t  t he  beach .
Th i s  se lec t i v i t y  i s  pa r t i cu la r l y  he lp -
f u l  w h e n  p h o t o g r a p h i n g  d u r i n g  a
race ,  when  a  l ong  l ens  mus t  be  used
for  reasons of  safe ty ,  or  in  p inpoin t -
ing a  fas t -moving water  sk ier .

l f  t h e  b r i g h t  s u n  i s  i n c l u d e d  i n  a
p i c t u r e ,  a v o i d  g e t t i n g  i t  i n  t h e  1 o
f i e l d ,  un less  you  w i sh  t he  spec ia l  e f -
f ec t  o f  moon l i gh t  o r  s i l houe t t e .  Se -
lec t  the par t  o f  the sub ject  you wish
to accentuate and read i t  d i rec f ly .
Avo id  specu la r  h i gh l i gh t s  o f  sun  re -
f lec ted on the water .  These br i l l iant
h i g h l i g h t s  w i l l  a f f e c t  y o u r  r e a d i n g
fa lse ly .

W h e n  t h e  s u n  i s  o b s c u r e d  b y
c louds  o r  i s  pho tog raphed  a t  sun -
r ise or  sunset ,  i t  can be read d i -
rect ly  as the h igh l ight  and averaged
wi th  a  reading f rom a dark  area to
achieve an in tegrated va lue.

&,*,**-
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I n  t h i s  t ype  o f  pho tog raphy ,  you
may w ish  to  use  f  i l te rs .  (See Sect ion
6c  on  f i l t e r s  t o  de te rm ine  and  app l y
f  i l ter  factors. )  In good weather,  wi th
b lack  and wh i te  f i lm,  be t te r  separa-
t ion  be tween the  sky ,  sea  and sa i l s
can be  ach ieved w i th 'a  ye l low f  i l te r .
Th i s  w i l l  a l so  imp rove  t he  con t ras t
o f  shadow areas .  A  n  o range f  i l te r
wh i ch  da rkens  b lue ,  adds  f u r t he r
cont ras t  and separa t ion  in  d is tan t
v iews.  A polar iz ing f  i l ter  wi l l  darken
the  sky  and  emphas i ze  c l oud  f o rma-
t i o n s  i f  y o u  a r e  u s i n g  c o l o r  f i l m .  O n
an overcast  duy,  yo u can penetrate
fog  or  haze w i th  the  ye l low f i l te r  and
b l a c k  a n d  w h i t e  f i l m ,  o r  a n  u l t r a -
v io le t -absorb ing  or  haze-cu t t ing  f i l -
te r  (UV or  sky l ig  h t )  fo r  co lo r  reversa l
f i l m s .  H o w e v e r  d o n ' t  h e s i t a t e  t o
s h o o t  t h e  s c e n e  w i t h o u t  f  i l t e r s  t o
cap tu re  t he  mood ,  P la te  17 .  Us ing
the 1"  l21o meter ,  you won' t  overex-

Pfate16 a Problem:toauoidunduexposureofsubjectareainthepresenceo!brightslegandforeground.f Solu-
tion: ueight,ed, aaeroge ol loreground and, shy read,ings, balanced, in proportion to read,ings from important midd,le
distance and subject (sail boat). (Sec. 5e)
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Plate f7 | Problem: to achine.a correct e&r)osure olbright and darh artus which are inportant to the mood,.I solution: 1" /p1" readinss o! brisht and, d,arrc areas, i";ns1ne irithmetic oouos" i1 orisitiii{.-is"". s"l
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p o s e  a s  m o s t  p h o t o g r a p h e r s  d o

u n d e r  t h e s e  c o n d i t i o n s .

f  .  Back  L ig  h t ing  -  Two d  i f fe ren t

e f f ec t s  can  be  ach ieved  unde r  con -

d i t i o n s  o f  b a c k  l i g h t i n g . T a k e  a  r e a d -

i ng  f  r om the  shadow a rea  o f  a  back -

l i gh ted  sub jec t  and  t he  f r i nge  a reas

w i l l  b e  l i g h t ,  w h i l e  t h e  s u b j e c t  r e -

t a i n s  d e t a i l .  F o r  e x a m p l e ,  i n  t h e  p h o -

t o g r a p h  o f  a  c h i l d ,  P l a t e  1 8 ,  t h e

read ing  was  made  f r om the  f ace ,

a n d  t h e  r i m  l i g h t i n g  o f  t h e  h a i r  a n d
jacke t  a l l owed  to  go  qu i t e  l i gh t .

For  another  ex t re f f ie ,  w i th  a  back-

l i gh ted  sub jec t ,  r ead  f r om the  sky  o r

l i g h t  a r e a ,  a n d  l e t  t h e  s u b j e c t  g o

d a r k  w i t h  a  s i l h o u e t t e  e f f e c t ,  a s

s h o w n  i n  P l a t e  1 9 .  D e c r e a s i n g  t h e

e x p o s u r e  b y  o n e  o r  t w o  s t o P s  w i l l

i nc rease the  e f fec t .:"tilf.ffi

plate lg I problen: to nake a portrait oJ a bech lighted, subject uhose lace is in shadow. I Solution: selectioe 1o/21o

,"iifig ht the face, aaoial pnipheral tight and emphasizing the halo efect' (Sec' 6I)
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Plate f9 | Problem: to enhance 
-the -silhouette efect of a back lighted, structure against a cloud.less pale blue shy.

i^f:21,':,t"i3^tl^::1(?!.!:l^.!h" :ru.u;tjn u7{,er93p?";; ;;;,"" stop (e.s., read !/8, erpose at f /r1) to increasecontrast and improue the si lhouette efect.  (Sec. 5f) .  High-contra,ct  f i , lm was ised,.
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A  s e c o n d  e f f e c t  o c c u r s  w h e n

read ing  i s  made  f r om a  b r i gh t  a rea

and  the  su r round ings  a re  a l l owed

to go dark,  Plate 20,

Occas iona l l y  i t  i s  des i rab le  t o  re -
p roduce  de ta i l  i n  bo th  t he  sub jec t

and  t he  backg round ,  P la te  2 ,  The

weigh ted  average method w i l l  g ive

t h e  b e s t  r e s u l t s ,  b u t  t h e  e x t r e m e

b r i g  h t n e s s  r a n g e  o f  b a c k - l i g  h t e d

sub jec ts  i s  o f ten  beyond the  la t i tude

o f  t he  f i lm  f o r  f i ne  de ta i l  i n  a l l  a reas ,

Plate 5.

Ptate 20 | Problem: to emphasize snall, brightlg back Lighted areas in d,ark sunound'ings. I Solution: selectiue

reading uith the 1" /21o to eapose for accurate rend,ition of bright areas, letting the surroundings go d'arh. Because of

the ectreme brightness range, @n oaerall read,ing (tApical of most other neters) uould' gire too much consideration to

the darh areas anil ouerexpose the highlights which are so important- (Sec. 5!)
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g.  Medica l - ln  medicaf  photogra_
phy  t he  cond i t i ons  and  me thods  o f
exposure must  a lways be su i ted to
the requi rements  o f  the case.  The
10 l21o meter  has the un ique ab i l i ty
to  make qu ick  exposure determina-
t i ons  w i t h  a  m in imum d i s tu rbance
to the pat ient .  For  the medica l  tech_
nic ian,  i t  a l lows a min imum of  in ter -
ference with the work of doctors or

and a camera wi th  te lephoto lenses
permi ts  c lose-up photography to  be
done accurate ly  and rap id ly .  Th is  is
pa r t i cu la r l y  su i t ed  t o  pho tog raphy
of  body cav i t ies  or  operat ions.

In  a l l  areas of  medica l  photogra-
p h y  h e a v y  s h a d o w s  s h o u l d  b e
avoided.  Subject  br ightness range
shoufd be cont ro f fed,  us ing the 1"1
21"  Ior  eva luat ing resu l ts  o f  added
i l luminat ion or  re f lec tors .

When  us ing  nega t i ve  co to r  f i lm  i n
med i ca l  pho tog raphy ,  i nc l ud ing  an
18ft gray card in the picture area, or
photographing i t  separate ly ,  us ing
i d e n t i c a l  l i g h t i n g  c o n d i t i o n s ,  w i l l
cont r ibute  to  t rue co lor  rendi t ion in
p r i n t i ng ,  wh i ch  i s  v i t a l  i n  t h i s  f i e l d .

The broad spect ra l  response of
the 1"  l21o meter  makes poss ib le  ac-
curate  exposure o f  co lor  f i lm to  re-

surgeons. Using the 10 l21o meter f lected ul t ra v io let  l ight ,  used by the
59
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optometr is t  to  photograph f luores-

cent  dyes in  exper iments  or  Prob-
lems wi th  contact  lenses.

Some of  the spec i f  ic  areas of  med-

ica l  photography where the 1"  l21o
meter is part icularly useful in deter-

m i n i n g  e x p o s u r e  i n c l u d e :
Pho tog raphy  o f  g ross  spec imens ,

pa r t i cu la r l y  when  us ing  a  l i gh t -box

b a c k g r o u n d  t o  d e f i n e  t h e  f o r m s .

Photography as an a id  in  somato l -
ogy  o r  psycho logy ,  when  i n fo rma l i t y

of  approach is  impor tant .
C o l o r  p h o t o g r a p h y  i n  d e r m a t o l -

o g y ,  w h e r e  g o o d  e x p o s u r e  w i t h
resu l t ing natura l  co lor  is  v i ta l ly  im-
por tant  in  order  to  render  cor rect ly
pathogenic  symptoms and ad jacent
heal thy  t issue.

h.  Luminous subiects- ln  th is  cat -

e g o r y  a r e  m a n y  s u b j e c t s  w h i c h
prove reward ing to  the Photogra-
pher ,  but  which are very  d i f f icu l t  to

expose correct ly  wi th  convent iona l

l ight  meters  and pract ica l ly  impos-

s i b l e  w i t h  i n c i d e n t  l i g h t  m e t e r s .

S e l f  l u m i n o u s  s u b i e c t s .  S u n -

sets  are typ ica l  examples.  l f  the sun

i s  v i s i b l e  above  t he  ho r i zon  and  t he

l i gh t  i s  so  b r i l l i an t  t ha t  t he  need le
goes  o f f  sca le ,  t he  1o  c i r c l e  shou ld

be moved f rom the sun s lowly  unt i l

a  constant  reading is  obta ined f rom

the br ight  areas of  sky or  c louds
just  out  o f the sun 's  d i rect  l ight .  See
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Pla te  80 .  l f  the  sun has  dropped be_
low the  ho  r i zon ,  read ing  the  br igh t_
es t  a reas  o f  the  sky  w i f  l  g ive  dramat ic
resu f t s .  F l ame  and  we fd ing  scenes
can be  t rea ted  in  the  same manner .
When  pho tog raph ing  a  we lde r ,  as
in  P la te  6 ,  p lac ing  a  p iece  o f  meta l
o r  o ther  opaque ob jec t  be tween the
arc  o r  b r igh tes t  par t  o f  the  f  lame and
the  camera  w i l l  p revent  ex t reme lens
f f a r e ,  i f  t h i s  i s  t h e  e f f e c t  d e s i r e d .

N e o n  a n d  o t h e r  s e l f  l u m i n o u s
signs can be read di recf ly  wi th the
1o l21o meter  as shown in p late 21.
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Frosted windows can be read di-

rect ly  wi th  ihe 1"  1210,  us ing a se lec-

t i ve  read ing ,  assum ing  t he  w indow

is  o f  un i f o rm  b r i gh tness .
Br ight  c louds.  The se lect ive ex-

posure method is  best  for  br ight

c l ouds .  The  b r i gh tness  range  w i l l

p robably  exceed the la t i tude of  the

f i lm ,  bu t  i f  t he  b r i l l i an t  co lo r  o {  t he

c louds is  to  be captured,  no at temPt

should  be made to  record deta i l  in

the shadow areas.

T r a n s i l l u m i n a i e d  s u b i e c t s .

Sta ined g lass windows.  DePend-

i n g  u p o n  s i z e  a n d  a c c e s s i b i l i t Y '

s ta i ned  g lass  w indows  can  usua l lY

be read wi th  ease us ing the 1"1210

mete r .  l f  t he  w indow i s  l a rge  and  f  i l l s

t he  p i c tu re ,  i nd i v i dua l  sec t i ons  can

be  read ,  us ing  ye l l ow  o r  c l ea r  a reas

as  t he  b r i gh tes t  a rea  and  da rk  b l ue

for  the darkest  area.  Then use the

weighted average method to  deter -

mine the cor rect  set t ing.  l f  the win-

dow  i s  sma l l  and  su r rounded  w i t h

da rk  a reas  as  i n  a  chu rch ,  t he  na r -

r o w  a c c e p t a n c e  a n g l e  e l i m i n a t e s

t h e  u s u a l  m i s l e a d i n g  i n f l u e n c e  o f

the dark  areas.
62
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Television screen. Before deter_
min ing  the  proper  exposure ,  the  te l -
ev is ion  shou ld  be  tuned as  care fu l l y
as  poss ib le  w i th  the  cont ras t  con-
t ro l  se t  as  h igh  as  poss ib le  wh i le
main ta in ing  a  fa i r l y  fu l l  range o f
grays ,  Wi th  the  room l igh ts  d immed
and the  camera  mounted on  a  t r ipod ,
focus careful ly on the screen. The
shut te r  se t t ing  shou ld  be  1 /25  sec-
ond to  photograph a  s ing le  image.
The exposure  can bes t  be  made us_
ing the ar i thmet ic average method,

i .  An ima l s -When  pho tog raph ing
domest ic  or  caged an imals ,  deter -
min ing exposure wi th  the 10 l21o me-
ter  is  no great  prob lem,  and i f  the
an ima l  i s  t he  mos t  impo r tan t  pa r t
o f  t h e  s c e n e ,  s e f e c t i v e  m e a s u r e -
ment  wi l l  y ie ld  the proper  exposure.

F o r  p h o t o g r a p h y  o f  a n i m a l s  i n
the i r  natura l  hab i ta t ,  the narrow ac-
ceptance angle  o f  the 10 l21o is  ad-
vantageous because readings can
be obta ined wi thout  s tar f l ing the an-
imal .  Lenses of  long foca l  length
and the 1"  l21o meter  make an exce l_
lent  combinat ion for  the natura l is t
photographer .t o  f i nd  an  ave rage  b r i gh tness .
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plate 22 a problen: to etpose lor good, shin tone in an ind,oor portrait with top dnd' Irmtlighting. Solution: selectioe

,"iiigiftn tn" f /p1" meter of the sibject's face is unafected bu highlu refiectiae uhite table cloth and' d'arh bachsround'.

The ouirall r eading tapical oJ most othir meter s would,be unduly infi.uenced by the dork background. Tahing the reading

la^m tho .dmcrn nnRit;on dlso facilitates aettino e natural'pose'
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j .  Po r t r a i t s -Ou tdoo rs .  Fo r  bes t
resu l t s ,  use  a  h igh -con t ras t  co lo r
f i lm  and  shoo t  on  a  s l i gh f l y  ove rcas t
day.  When tak ing a por t ra i t ,  the pr in-
c i pa l  p rob lem i s  con t ro l  o f  t he  sub -
j e c t  b r i g h t n e s s  r a n g e .  U s i n g  t h e
weighted average method,  readings
o f  t he  b r i gh t  a reas ,  such  as  nose  o r
f o r e h e a d ,  a n d  d a r k e s t  i m p o r t a n t
a reas ,  such  as  ha i r  o r  nose  shadow,
can be qu ick ly  determined wi th  the
10 l21o meter .  Wi th  co lor  f  i lm,  a  2_to_1

or  3- to-1 ra t io  is  usual ly  des i red.  l f
th is  ra t io  is  exceeded,  cor rect ions
can be made eas i ly  and accurate ly
wi th  the he lp  o f  the 1"  121"  meter .
Wi th  co lor  reversa l f i lm,  best  resu l ts
wi l l  be obta ined on an overcast  day.
l f  the sun is  br ight ,  however ,  focate
the  sub jec t  j us t  w i t h i n  an  ava i l ab le
shadow area,  P la te  22,  such as cast
b y  a  h o u s e  o r  b u i l d i n g .  A n o t h e r
poss ib i l i ty  is  to  use a re f lec tor  to
bounce  l i gh t  i n to  t he  shadow a reas
of  the face,  thus decreas ing the sub_
ject  br ightness range.  A sat is fac-
tory  re f lec tor  cou ld  be a sheet  o t
c r i nk l ed  a lum inum fo i l ,  a  newspa -
per, or a white sweater. See .atso
Sect ion 5 f . ,  F lash F i l l .
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l ndoors-When tak ing  a  Por t ra i t
i ndoo rs  w i t h  con t ro l l ed  l i gh t i ng ,  t he

1" l21o of fers an u nexcel led method

fo r  con t ro l l i ng  t he  l i gh t i ng  con t ras t

by  g  u i d  i ng  t he  P lacemen t  o f  t he  keY

and f i l l  l i gh ts ,  P la te  23 .  K icker  l igh ts

and background l igh ts  can be  le f t  on

and the i r  pos i t ion  cont ro l led  w i th -

out  af fect ing the 1o 121" reading ad-

v e r s e l y . H i g h  k e y  e f f e c t s  c a n  b e

a c c u r a t e l y  P r o d u c e d  b Y  m a t c h i n g

the  l igh t  re f lec ted  f rom the  sub jec t

aga in  s t  the  l ig  h t  re f  lec ted  f  ro  m the

backg round .  When  Pho tog raPhs  a re

made  o f  a  g roUP,  e .9 . ,  € l  f am i lY  Po r -

t ra i t ,  exposure  can be  eas i l y  de ter -

m ined  f r om each  Pe rson ' s  f ace  and

the  l i gh t i ng  ba lanced ,  i f  necessa ry '

t o  i n s u r e  t h e  d e s i r e d  u n i f o r m i t Y '

f f ie thepropererposure for -an . , ,aaa i lab le l igh t ' ' por t ra i tw i . th .miaedt igh t_d 'aa l igh tand '
artif icialroomtisht.r Sotution:"i;, l l ; i""[; ls"1r*niruOiut.oi"i"i i i ia"t"i^t""thelishtinoratiowhichismanipu-,
lated, to the d.esired, pro.portxon ba moDing the d,raperies n n"!t 

"t1n"'iiiiir;. 
rn" precision of this inslrument allows the

iii"i"en* n ocii"ai the eract degree of contr@st desired' (Sec' 5i)
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i# k .  F l a s h  F i l l - T h  e  1 0 l 2 1 o  c a n  b e
used as an a id  to  cont ro l l ing sub_
ject  br ightness range wi th  f lash f i l l .
an accurate  exposure determinat ion
is  necessary  so that  you may prop-
er ly  estab l ish the cor rect  ba lance of
l i gh t ,  avo id i ng  an  a r t i f i c i a l  l ook .  Fo r
the most  natura l  e f fec t ,  le t  the sun
do  mos t  o f  t he  l i gh t i ng  and  add  j us t
the r ight  amount  o f  e lec t ron ic  f lash
l i gh t  t o  f i l l  i n  t he  shadows  cas t  bv
the  sun .  Us ing  no rma l  me thods ,  de_
termine the f lash exposure f /s top
for  your  lamp- to-subject  d is tance,
Then s top down 1 addi t iona l  f /s top
i f  us ing co lor  f i lm,  or  2  f /s tops wi t i r
b l ack  and  wh i t e  f i lm .  Th i s  keeps  t he
f lash f i l l  secondary  to  the sun l ight .
With the 10 121" meter take a reading

wish to  inc lude deta i l .  Then deter -
mine the proper  shut ter  speed for
t h e  f / s t o p  a l r e a d y  d e t e r m i n e d .  l f
your  camera has a foca l  p lane shut -
ter ,  the approach must  be modi f ied
shou ld  t he  shu t t e r  speed  requ i red
exceed  the  recommended  max imum
speed  a t  wh i ch  you r  camera  w i l l  op -
erate  wi th  e lect ron ic  f lash.  Deter_
mine the shut ter  speed and f /s top
first,  with the 1" l21o meter, then ad-
jus t  the lamp- to-subject  d is tance for
t he  f l ash .  When  wo rk ing  i n  c l ose  t o
the subject  w i th  e tect ron ic  f lash,  a
neut ra l  dens i ty  f i l te r  (such as is  con-
t a i n e d  i n  H o n e y w e l l ' s  S t r o b o n a r
Ser ies 65 Lens Ki t  and Lens Ki t  for
St robonar  400)  on the un i t  can be
u s e d  t o  a d v a n t a g e .  W h e n  u s i n g
f l ash  bu lbs  ou tdoo rs  f o r  f l ash  f i l l
w i t h  d a y l i g h t  c o l o r  f i l m ,  u s e  b l u e
bu lbs  o r  a  b l ue  f i l t e r  ove r  t he  f l ash
ref lector.

ril3

f rom the br ightest  area in which you
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l .  S t i l l  l i fe  photograPhY and com'

merc ia l  p roduc t  Pho tog raPhY-
The  p rob lem o f  ge t t i ng  a  conven -

t iona l  type exposure meter  between

t h e  l i g h t  s o u r c e  a n d  t h e  s u b j e c t ,

and  e r roneous l y  read ing  t he  shadow

cast  on the subject  bY the meter '

espec ia l ly  in  smal l  sub ject  ar range-

ments ,  is  e l iminated wi th  use of  the

1" 121" meter. With the 1o l21o meter,

cr i t ica l  h igh l ight  areas or  the dark

s h a d o w  a r e a s  c a n  b e  m e a s u r e d ,

whether  the background is  dark ,  as

a  s t i l l  l i f e  be ing  made  i n  t he  o ld

m a s t e r s '  s t Y l e ,  o r  h i g h - k e Y '  T h i s

ab i l i ty  to  make se lect ive readings

f rom a d is tance can be par t icu lar ly

va luab le  when  a  l i gh t  t en t  i s  used ,

s i n c e  t h e  m e t e r  r e a d i n g s  c a n  b e

made  th rough  the  same  ho le  i n  t he

tent  f rom which the Pic ture wi l l  be

taken.  Cont ro l  o f  tone is  par t icu lar ly

photography and th is  is  great ly  de-

penden t  upon  l i gh t i ng .  Changes  can

be  made  bY  ad jus t i ng  t he  i n tens i tY

and  ba lance  o f  t he  l i gh t i ng .  I n  t h i s

case,  ba lance is  the degree of  con-

t rast  between the br ightest  and dark-

est  par ts  o f  the sub ject '  The prob lem

is  less cr i t ica l  here,  however ,  w i th

co lor  { i l rn .  The l ight - to-dark  ba lance

i s  gene ra l l y  cons ide red  t o  be  much

less  t han  w i t h  b l ack  and  wh i t e  f i lms ,

i . e .  i n  t he  ne ighbo rhood  o f  a  3  t o  1

rat io  or  less,  par t icu lar ly  for  accu-

ra te  co lor  reProduct ion.  Th is  can

now be more eas i lY determined and

correct ions made bY changing Po-

s i t i ons ,  number  o r  i n tens i tY  o f  t he

6El
impor tant  in  b lack and whi te  s t i l l - l i fe l ights or ref lectors.  Measur ing the



re l fec ted  l igh t  f rom smal l  ob jec ts  in
f  r on t  o f  ve ry  l i g  h t  o r  ve ry  da rk  back -
g r o u n d s  w h i c h  w o u f d  i n c o r r e c f l y
i n f l uence  an  i n teg ra ted  l i gh t  meas -
u remen t f r om me te rs  o f  w ide  accep t -
a n c e  a n g l e ,  i s  n o  l o n g e r  d i f f i c u l t .
The 1"  121"  meter  permi ts  se lec t ive
measu remen t  o f  spec i f i c  a reas  o f
t h e  p h o t o g r a p h i c  s c e n e .  T h i s  i s
done  a t  a  d i s tance  w i t h  no  me te r
s h a d o w  c a s t  w h i c h  w o u l d  i n c o r -
r e c t l y  i n f  l u e n  c e  r e a d  i n  g  s  a n  d  a d -
j us tmen t  o f  l i gh t i ng  t o  con fo rm  to
ma te r i a l s  and  p rocess  l im i t a t i ons .

P l a t e  2 4  s h o w s  a n  a d v e r t i s i n g
pho tog raph  wh i ch  requ i red  c r i t i ca l
c l o s e - u p  r e a d i n g s  t o  a i d  l i g h t  a d -
j u s t m e n t  f o r  h i g h  c o n t r a s t  e f f e c t .

Pfa te  24  a  I ' ro l t lem:
reading of rrry smul l
desired el f  ect.  ( , \ec Jl)

t o  o b t r t t t t
sub j  cc ts  o r

lL t 'gh  con l rus t  l igh t ing  o f  snrc t l l  ob j r :c ts  , r t  I ig l t t
higl t l ig l t ts and sluulou,s of snmll  ol t jects pt:rr i i ts

bar : l t11round.  I  So lu t ion :  1 "  /J I "
c r i t t ca l  n r l jus tment  o f  l tg l t t s  f r t r
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m. Photo iourna l ism-One of  the

ch ie f  app l i ca t i ons  o f  t he  1 " /21 "  me-

te r  i n  de te rm in ing  exposu res  f o r  t he

photo journa l is t  is  the se lect ive na-

ture o f  the reading.  Wi th  care to

avo id  detect ion,  accurate  readings

can be made of  such subjects  as a

face in  a  crowd,  a  Person across the

room o r  i n  a  cou r t r oom.  Even  i f  t he

{actor  o f  detect ion is  not  a  prob lem,

the  pho tog raphe r  who  w i shes  t o  re -

ma in  unob t rus i ve  and  s t i l l  ge t  accu -

ra te  read ings  unde r  unusua l  l i gh t i ng

c o n d i t i o n s  c a n  u s e  t h e  1 0 1 2 1 "  t o

great  advantage.  The 10 l21o meter

takes the guess work out  o f  ava i lab le

l ight  photograPhY.
Predeterminat ion o f  exPosure in

ant ic ipat ion o f  captur ing a  sub ject

a t  t h e  " d e c i s i v e  m o m e n t "  i s  s u g -
gested.  The 1"  121"  is  des igned to  be

ope ra ted  qu i ck l y  i n  one  hand ;  how-

ever ,  in  many s i tuat ions the Prede-
t e r m i n a t i o n  a p p r o a c h  w i l l  P a Y  o f f

when the act ion is  fas t .

P h o t o g r a p h i c  q u a l i t Y  h a s  b e e n

cons ide red  by  many  as  seconda rY

to  pho tog raph i c  con ten t  i n  Pho to -
j ou rna l i sm .  Howeve r ,  w i t h  imp rove -

m e n t s  i n  p r i n t i n g  t e c h n i q u e s ,  i n

newspape rs  as  we l l  as  magaz ines ,

t he  impo r tance  o f  good  p r i n t  qua l i t y

canno t  be  d i s rega rded .
O the r  spec i f i c  app l i ca t i ons  o f  t he

1"  121"  which concern the photo jour-

na l i s t  a re  d i scussed  i n  t he  sec t i ons

o n  t h e a t r e  s t a g e  P h o t o g r a P h Y ,
s p o r t s  a n d  m o v i n g  s u b j e c t s '  e t c .
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n .  A r c h  i t e c t u r e - A r c h  i t e c t u  r a l
p h o t o g r a p h y  i n v o l v e s  a l l  o f  t h e
p r o b l e m s  e x p o s u r e  d e t e r m i n a t i o n
has to offer.

Ex te r i o r s .  The  pho tog raphe r  can
dram a t ize  a  bu i ld ing  or  record  the
arch i tec tu ra l  de ta i l  pure ly  in  a  de-
s c r i p t i v e  m a n n e r ,  d e p e n d i n g  u p o n
h i s  use  o f  exposu re .  Gene ra l l y ,  de -
ta i l  mus t  be  p rese rved ,  i f  poss ib l e ,
i n  b o t h  t h e  h i g h l i g h t  a n d  s h a d o w
areas .  For  ex te r io r  coverage o f  an
en t i r e  bu i l d i ng ,  se lec t  a  camera  po -
s i t i on  wh i ch  w i l l  r eco rd  t he  f o rm  o f
t he  bu i l d i ng  t o  t he  bes t  advan tage
and  make  use  o f  c ross  l i gh t i ng  t o
dram at ize and br ing out  sur face tex-
tu re .  A  we igh ted  average method
was  used  t o  de te rm ine  exposu re  i n
the  photograph in  p la te  25 .  The ex-
posure  favored the  br ig  h t  a reas  to

'l

Pfate 25 J Problem: to record faith/ullg the facdde o! a buitd,ing in a dramatic manner. a solution: alter the proper tineoJ d'av is selected to qeale contraat betwein thi staes iJ tn" uiiiirg, readings are -,oa" i tn"-irwnt and d,ark sid,es of thefacade and a ueighted aaerase d,etermined fauoring theiigtu a;e; be;aur" oJ iti ir"a""itiiir""."iil. s"lwww.orphancameras.com



show the texture o f  the facade.  l f  the

landscap ing  i s  an  impo r tan t  f ea tu re ,

more  space  shou ld  be  i nc luded  i n

the  pho tog raph  t han  usua l  and  a

f i l t e r  m igh t  be  used  t o  i nc rease  t he

con t ras t  o f  t he  scene ,  as  shown  i n

P la te  34 .  l n  t h i s  i ns tance  an  o range

{ i l t e r  was  used  w i t h  Po la ro id  55  P /N

f i lm  and  t he  exPosu re  was  de te r -

m ined  by  p lac ing  t he  f i l t e r  ove r  t he

lens of  the 10 121"  meter  when read-

i n g  t h e  l i g h t .
A rch i t ec tu ra l  de ta i l  o r  deco ra t i on ,

such  as  t ops  o f  co lumns ,  scu lP tu re ,

f rescoes,  e tc . ,  have a lwaYs Posed a

p rob lem because  o f  i naccess ib i l i t y .

Sma l l  a reas  cou ld  be  reco rded  us -

i ng  t e l epho to  l enses ,  bu t  exPosu re

was  gene ra l l y  a r r i ved  a t  bY  guess

work  o r  subs t i t u t i on .  S igh t i ng  t he

area of  in terest  w i th in  the meter 's  1o

c i r c l e  w i l l  assu re  p rope r  exposu re .

In ter iors .  H ig  h  sub ject  br ig  h tness

range  f r equen t l y  comp l i ca tes  i n te -

r ior  photography.  Us ing the 1"  121"
me te r  se lec t i v i t y  w i l l  pe rm i t  p rope r

exposu re  o f  shadow a reas  w i t hou t

t h e  f a l s e  i n f l u e n c e  o f  P e r i  P h e r a l
l i gh t  f r om w indows ,  doo rwaYs ,  o r

b r i gh t  l i gh t s .  The  me te r  can  a l so  be

used to  p lace re f lec tors  or  aux i l ia ry

l i g h t i n g ,  i n  o r d e r  t o  a c h i e v e  t h e

p rope r  l i gh t i ng  ra t i os ,  P la te  26 .  V i s -

u a l j u d g m e n t  i n  t h i s  a r e a  i s  v e r y  p o o r

and  t he  10  I 21o  i s  unexce l l ed  i n  see -

i ng  w i t h  t he  v i s i on  o f  t he  f i lm  and /

o r  camera .
W i th  co lo r  f i lm ,  pa r t i cu la r l y '  ca re

shou ld  be  t aken  i n  ma tch ing  f i lm

co lo r  ba lance  and  t he  co lo r  t emper -

a tu re  o f  t he  l i gh t  sou rce .  Rec ip roc i t y

f a i l u r e  m u s t  a l s o  b e  c o n s i d e r e d

where  app l i cab le .  See  Sec t i on  1d .
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Pfate 26 | Problern: to reuler inlerior in tiltich tltnlity of rlt:sh antl clLair is Ttarontottnt. a sotuuon, Flii ,iif,oo! chair antl foregrottttd shoued too,{lreat a t;Tht;)o rai;o"for'gooa a,,to;t i, t}rc fttrnit,re. Flootl l i ,ht u,as at,letl tothe Jorcsround as iulicqted bu 1"/2i reatlinsi. i"i";"";i;;oi,;;;o is easily contrritetl usins the la/J1". (sec. ir)
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o .  Snow-The  bes t  k i nd  o f  daY fo r

t a k i n g  s n o w  p i c t u r e s  i s  a  b r i g h t ,

c lear ,  sunny day.  Care must  be taken

w h e n  p h o t o g r a p h i n g  t h e  s n o w

scene  because  t he  sub jec t  b r i gh t -

ness  range  i s  gene ra l lY  beYond  the

la t i t ude  o f  mos t  f i lms .  Read ings  o f

a  s i ng le  a rea  o f  b r i gh tness  w i l l  g i ve

a  good  exposu re  o f  t ha t  a rea  on lY

and  the  da rke r  po r t i ons  o f  t he  scene

w i l l  p robab l y  be  t oo  da rk .  l f  t he  a rea

o f  p r i n c i p a l  i m p o r t a n c e  i s  i n  t h e

shade,  i t  can be correct lY exPosed,

but  a t  the sacr i f ice  o f  deta i l  in  the

b r i gh t  snow .  The re fo re ,  us ing  t he

ar i thmet ic  average is  genera l ly  the

b e s t  c o m p r o m i s e .  A v o i d  t a k i n g

s n o w  s c e n e s  w h e n  y o u r  s h a d o w

fa l l s  i n  f r on t  o f  you  because  t h i s  i n -

d i ca tes  f l a t  l i gh t i ng .  Back l i gh t i ng  o r

s t rong  s i de  l i gh t i ng  w i l l  enhance  t he

snow texture and g ive the most  dra-

matic e{fect possible, Plate 27.

C a r e  m u s t  b e  e x e r c i s e d  i n  e x -

t r e m e l y  c o l d  s i t u a t i o n s  b e c a u s e

mos t  shu t t e r  mechan i sms  w i l l  s l ow

down  un less  se rv i ced  {o r  ve rY  co ld

weather  use.
U s e  o f  f i l t e r s  i s  r e c o m m e n d e d

both to  increase dramat ic  e f fec t  and

to  p ro tec t  t he  l ens .  W i th  co lo r  f  i lm :

t o  reduce  b lu i shness  o f  shadow,  use

sky l i gh t  f i l t e r ;  UV  f i l t e r  w i l l  imp rove

dis tant  scenics  and not  a f fec t  shad-

ows .  W i th  b l ack  and  wh i t e  f i lm :  Ye l -
l o w ,  l i g h t  g r e e n ,  o r a n g e  a n d  r e d

f i l t e r s  w i l l  da rken  sky  and  shadows

in progress ive degrees.  See Sect ion

6c.  for  cor rect ion o f  exposure wi th

the 1" 121" meter.
74



,.*4h

Plate 27 | Problem: to record anow terture and, shad.ow detail in bach rightetr 
"""o". 
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p.  Spor ts  and Mov ing  Sub iec ts -

The  me thod  o f  de te rm in ing  expo -

s u r e  o f  t h e s e  s u b j e c t s  d e P e n d s

ch ie f l y  on  t he  t ime  requ i red  t o  meas -

u re  t he  l i gh t ,  de te rm ine  t he  se t t i ng ,

se t  the  camera  and take  the  p ic tu re '

Fo r  mos t  sPo r t s ,  such  as  baseba l l

o r  t enn i s ,  t he  ac t i on  t akes  p lace  i n -

te rmi t ten t ly  w i th in  a  ra ther  l im i ted

a reawh ich  i s  l i gh ted  f a i r l y  un i f o rm-

l y .  I n  t hese  s i t ua t i ons ,  t he  se lec t i ve

exposu re  me thod  can  be  used  t o

m e a s u r e  l i g h t  r e f l e c t e d  f r o m  t h e

p laye rs  be fo re  t he  ac t i on  occu rs  and

the  read ings  w i l l  be  accu ra te  as  l ong

a s  t h e  l i g h t  r e m a i n s  u n c h a n g e d ,

P la te  28 .  ln  cases  where  the  sub iec t

i s  mov ing  t h rough  the  p i c tu re  a rea ,

s u c h  a s  w h e n  P h o t o g r a P h i n g  a

ho rse  race ,  you  mus t  gene ra l l y  r e l y

o n  s u b s t i t u t i n g  t h e  s u b j e c t  w i t h

ano the r  o f  s im i l a r  r e f  l ec tance ,  co lo r ,

e t c .  P re l im ina ry  exposu re  ca l cu la -

76



tr

t ion is  near ly  a lways necessary  when
fas t  ac t i on  i s  t o  be  pho tog raphed .

Wi th  the advent  o f  very  fas t  b lack
and  wh i t e  and  co lo r  f i lms ,  dep th  o f
f i e l d  i s  no  l onge r  sac r i f i ced ,  because
a  sma l l  ape r tu re  can  be  used  as  we l l
as  the fast  shut ter  speed usual ly  re-
q u i r e d ,  R e q u i r e m e n t s  f o r  c o r r e c t
cho ice o f  shut ter  speed to  s top ac-
t i on  can  be  ob ta ined  f r om pub l i shed
tex t s .  Fac to rs  i nvo l ved  i nc lude :  d i s -
t a n c e  f r o m  c a m e r a ,  d i r e c t i o n  o f
movement  in  re la t ion to  the camera,
speed  o f  sub jec t ,  f oca l  l eng th  o f
l ens ,  e t c ,  S topp ing  t he  ac t i on  i s  no t
a lways des i red.  Two var ia t ions o f
con t ro l l ed  b lu r  t o  enhance  t he  f ee l -
i ng  o f  mo t i on  may  be  had  by  1 )  us ing
a  s l ower  shu t t e r  speed  than  requ i red
to  s top  t he  ac t i on ,  wh i ch  resu l t s  i n
sub jec t  b l u r ,  o r  2 )  pann ing  t he  cam-
e ra  a long  w i t h  t he  sub jec t ,  wh i ch

w i l l  s t op  t he  sub jec t ,  bu t  b l u r  t he
b a c k g r o u n d .  B o t h  t e c h n i q u e s  d e -
mand accurate  exposure determina-
t i on  as  ach ieved  w i t h  t he  10  l 21o
meter.

q .  Thea t re  s tage  pho tog raphy
f rom the  aud ience -Th i s  i s  ano the r
area in  which use of  the 10 121"  meter
i s  unexce l l ed .  Because  o f  t he  da rk
s u r r o u n d i n g s  a n d  u n e v e n  i l l u m i n a -
t ion o f  most  s tage set t ings wi th  spot
l i gh t s  on  t he  p r i nc ipa l s ,  P la te  3 ,  l i gh t
measu remen t  w i t h  a  conven t i ona l
me te r  f r om the  aud ience  i s  imposs i -
b le .  Wi th  the narrow acceptance an-
g le  and  h igh  sens i t i v i t y  o f  t he  1 "  l 21o
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mete r  i t  i s  poss ib l e  t o  t ake  an  accu -
ra te  "p i npo in t "  r ead ing  o f  an  ac to r
on  t he  s tage ,  P la te  29 .  Depend ing
upon  you r  l oca t i on  i n  t he  t hea t re ,
a  5 5 m m  l e n s  o r  w i d e  a n g l e  l e n s  o n
you r  35mm camera  w i l l  r eco rd  t he
en t i r e  s tage  se t .  A  t e l epho to ,  135mm
f o r  i n s t a n c e ,  w i l l  f i l l  t h e  f r a m e  w i t h
o n e  p e r s o n  o r  a l l o w  c l o s e - u p s .
Gene ra l l y ,  t he  f as tes t  f i lm  ava i l ab le
s h o u l d  b e  u s e d  w h e n  s h o o t i n g  i n
c o l o r  o r  b l a c k  a n d  w h i t e .  T h e  u s e  o f
a r t i f  i c i a l  l i g  h t  t ype  co lo r  f  i lm  i s  bes t
u n l e s s  y o u  p l a n  t o  p h o t o g r a p h  o n l y
the  ac to r  o r  pe r fo rmer  spo t l i g  h ted
w i t h  c a r b o n  a r c  l i g h t ,  w h i c h  r e q u i r e s
d a y l i g h t  f i l m .  O u t  o f  c o n s i d e r a t i o n
fo r  t he  ac to rs  as  we l l  as  t he  aud i -
e n c e ,  y o u  s h o u l d  w a i t  t o  c l i c k  t h e
s h u t t e r  d u r i n g  m o m e n t s  o f  l a u g h t e r
o r  a p p l a u s e .

Pfate 29 | Problem: to d,eternine low light leael re,ading from the audience for a long lens shot o! an actor on stage
again,st a clarh bachground,, I Solution: an unobtrusiue selectiue read,ing with the 10 /21" meter mdy be tahen o/ the
actor only, unafectetl bg the large darh erpanse surrounding him. (Sec. 5q)
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lenses-The 10 l21o l ight  meter  is  an 55mm
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than normal  foca l  length,  the 1"  l21o
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meter  becomes a necess i ty for  rap id ,
accurate  determinat ion o f  exposure
in format ion,  P la te  11.8y re fer r ing to
the char t ,  page 81,  angle  o f  v iew of
typ ica l  lenses and formats ,  and
the  examp les  a t  t he  r i gh t  i l l u s t ra t i ng
the  re l a t i onsh ip  o f  t he  1 "  measu r i ng
area wi th  the var ious f i lm formats .
you can menta l ly  eva luate how much
scann ing  w i l l  be  requ i red  t o  es tab -
l i s h  t h e  l u m i n a n c e  o f  t h e  p i c t u r e
areas recorded by the lenses you
regular ly  use.  When t ime is  taken to
f  earn to  applyand in terpret the 10 l21o
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Comparison of f ields of view of typical
35mm in te rchangeab le  lenses  w i th  the

' lo  c i rcu la r  f ie ld  o f  the  1"  l21o  meter .
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methods o f  de termin ing  exposure ,
the  prob lem o f  when to  use  a  se-
lect ive reading or make a weighted
average of  the br ightest  and darkest
important areas, or to use an ar i th-
met ic average, ceases to be a Prob-
lem and the  cho ice  becomes au to-
mat ic and instantaneous. Note that,
as  the  foca l  leng th  o f  the  lens  in -
creases, the area of  ref lected l ight

measu red  becomes  more  and  more

rep resen ta t i ve  o f  t he  t o ta l  p i c tu re

a rea ,  un t i l ,  w i t h  ve ry  l ong  l enses , t he

ang les  o f  v i ew  become  equa l  and

the reading is  complete ly  in tegrated,

Pf  a te  31.  Use of  the 1"  121"  meter  per-

m i t s  a lmos t  a l l  r ead ings  t o  be  made

f rom the  camera  pos i t i on .  The re  i s

no more need to  make inaccurate

subs t i t u te  read ings ,  o r  t o  wa l k  up  t o

the impor tant  par t  o f  a  scene to  read

the br ight  and dark  areas,  P la te  30.

De te rm ine  t he  bounda r i es  o f  t he  p i c -

ture  area the lens covers ,  and read

the  re f  l ec ted  l i gh tw i t h i n those  l im i t s .
BO
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b.  Use wi th Kodak Neutra l  Test
Gard-

|  18% ref lectance value

I  M idd le  va lue  o f  t he  g ray  sca le

I  Zone 5  in  zone sys tem o f
exposu re

The use o f  the  Kodak neut ra l  tes t
card  w i th  the  1"  l21o  meter  w i l l  g ive
w h a t  a m o u n t s  t o  a n  i n c i d e n t  l i g h t
r e a d i n g . S u b s t i t u t e  t h e  g r a y  s i d e  o f
the  card  fo r  the  sub jec t  mat te r  and
make  the  l i gh t  measu remen t  f r om
the  ca rd .  The  18% g ray  s i de  o f  t he
c a r d  m a t c h e s  t h e  a v e r a g e  r e f l e c -
t a n c e  o f  i n d o o r  s u b j e c t  m a t t e r .
S ince  ou tdoo r  scenes  have  a  l owe r
average ref lectance (12%),  % stop
m o r e  e x p o s u r e  s h o u l d  b e  g i v e n .

Pf 1t-e 3f I Problem: to enphasize sunsel reflections uith edrq long lms (6o0mm on B6mn pentqx)-seme loc@tionas Plate 3O. I Solution: 1o/p1o selectioe reading of the bright area, elininating infl.uence of dui uns. (Sec. Oa)

'i
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With the sun behind the camera
and  sh in i ng  f u l l y  on  t he  ca rd ,  ho ld
the card perpendicu lar  to  the cam-

The use of  a  tes t  card has,  o f  era  lens ard 10 121"  lens for  reading.
course,  the same l imi ta t ions as an When the l ight  is  d i rect ly  overhead
inc ident  meter  measurement  in  that  or  c rosses the subject  f rom e i ther
i t  m a k e s  n o  a l l o w a n c e  f o r  u n u s -  s i d e ,  a n g l e  t h e  c a r d  h a l f w a y  b e -
u a l l y  l i g h t  o r  d a r k  c o l o r e d  s u b j e c t  t w e e n  t h e  c a m e r a  a n d  t h e  l i g h t
mat ter ,  source.  The 1"  l21o should  be he ld

W h e n  p h o t o g r a p h i n g  a  3 - d i m e n -  a t  a n  a n g l e  p e r p e n d i c u l a r  t o  t h e
s iona l  sub jec t  and  t ak ing  you r  r ead -  p l ane  o f  t he  ca rd .  Obv ious l y the  ca rd
ing  f r om a  g ray  ca rd ,  you  mus t  t ake  shou ld  be  he ld  i n  t he  same  l i gh t  as
in to  cons iderat ion the f la t  sur face the subject .
o f  the card.  The card must  be he ld  The gray card is  usefu l  in  copy
at  an angle  ha l fway between the an-  work  because i t  g ives an average re-
g le  o f  t he  l i gh t  t o  t he  sub jec t  and  t he  f l ec tance  va lue  immed ia te l y ,  e l im i -
angle  o f  the camera to  the sub ject .  nat ing ca lcu la t ions.
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The Eastman Kodak gray card is
very  use fu l  in  co lo r  photography  as
wel l  as  in  b lack  and wh i te  because
the gray card is centered at  the use-
fu l  dens i ty  range o f  co lo r  f i lm,  thus
produc ing  op t imum exposures .

The gray card can be used very
effect ively wi th color negat ive f i lm
by ho ld ing  the  card  a t  the  very  edge
of the scene or by making a sepa-
rate exposure of  the ent i re card.  An
exposure of  the standard gray card
under . the  same l igh t ing  as  the  ex-
posure to be pr inted is extremely
helpful  as a color standard for both
v isua l  and e lec t ron ic  de terminat ion
of  co lo r  ba lance in  mak ing  co lo r
pr in ts .

c.  Use wi th  F i l ters-There are two
m e t h o d s  o f  e m p l o y i n g  t h e  1 "  l 2 1 o
me te r  when  us ing  f i l t e r s .  One  i s  t o
p lace  t he  f i l t e r  ove r  t he  me te r  l ens
and  make  the  read ing  as  you  wou ld
no rma l l y ,  P la te  34 .  Th i s  w i l l  g i ve  t he
corrected va lue wi thout  the neces-
s i t y  o f  mak ing  conve rs ions  by  ca l -
cu la t i on .  Th i s  me thod  wou ld  be  ad -
vantageous for  spec ia l  e f fec ts  pho-
g raphy  i n  co lo r ,  such  as  shoo t i ng
th rough  thea t r i ca l  ge l s  o r  when  us -
i ng  unusua l  f i l t e r s  whose  f i l t e r  f ac -
t o r  i s  l os t  o r  unknown .  Fo r  f i l t e r s
sma l l e r  i n  d i ame te r  t han  t he  10  l 21o
lens ,  i . e . ,  46mm. ,  a  ca rdboa rd  mask
c a n  b e  m a d e  t o  e l i m i n a t e  p e r i p h -
e r a l  l i g h t .  W h e n  u s i n g  t h i s  t e c h -
n ique ,  f i l t e r s  as  sma l l  as  % i nch  i n
d i a m e t e r  m a y  b e  u s e d .  T h r e a d e d
46mm diameter  f  i l te rs  screw d i rect ly

;.
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Pfate 32 | Problen: to record d,et@il in light close-up subject uith oery light out-of-locus background. I Solution:
1a/21a selectiue close-up read,ing Jrom the subject, allowing the background to go light by oaer-erposure. ($ec.7)
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in to  the f ront  f lange of  the 1"  121"
meter  barre l .  The Honeywel l  Pentax

Step-up Ring,  46mm to 49mm (Cat .

No.  820) ,  adapts  49mm Pentax f  i l te rs

for  d i rect  a t tachment  to  the 10 121" .
The  second  me thod  o f  us ing  t he

meter  wi th  f i l te rs  does not  requi re
p lac ing  t he  f  i l t e r  ove r the  me te r  l ens .

Ins tead,  the f i l te r  fac tor  is  used to

change  the  ASA f i lm  speed  se t t i ng
on  t he  ASA sca le .

Po la r i z i ng  F i l t e r s .  When  us ing
the  po la r i z i ng  f i l t e r ,  be  ca re fu l  t o
p lace  t he  f i l t e r  on  t he  me te r  a t  t he
same  ang le  o f  r o ta t i on  as  i t  w i l l  be
p laced  on  t he  camera .  S ince  po la  f i l -
ters  are bas ica l ly  neut ra l  dens i ty  f i l -
ters ,  the f i l te r  fac tor  wi l l  ac tua l ly  be
cons tan t ;  howeve r ,  t he  con t ras t  w i l l
v a r y  a s  t h e  a n g l e  o f  v i e w i n g  a n d
amoun t  o f  po la r i zed  l i gh t  change .

F i l ter  Factors .  To compensate for
t h e  i n c r e a s e d  e x p o s u r e  r e q u i r e d
when  us ing  f i l t e r s  w i t h  a  known  f i l t e r
f ac to r ,  d i v i de  t he  ASA f i lm  speed  by
the f i l te r  fac tor .  For  example,  i f  you

a re  us ing  a  f i lm  w i t h  ASA ra t i ng  o f
160  and  t he  f i l t e r  f ac to r  i s  2 ,  t hen  t he
meter can be set at ASA 80.

Example' ljl_t rp*9--1!9 : on
Fil ter factor 2

Fi lm speed set t ing to use on meter .
aa
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d. Use with Bel lows or Extension
Tubes-When bel lows or extension
tubes are used on 35mm or 2/o x2l
format cameras (or extended bel-
lows with larger cameras),  the l ight
is t ravel ing a longer distance than
the lens was designed for,  and a
correct ion must be made, s ince the
i n d i c a t e d  a p e r t u r e  ( f  / s t o p )  i s  n o
l o n g e r  e f f e c t i v e .  L i k e w i s e ,  w i t h
larger format cameras with bel lows
focusing, when the subject- to- lens
distance is less than 8 t imes the
focal  length of  the lens,  the expo-
sure  must  be  mod i f ied .  The sca les
on the 1" l21o meter can be used to
establ ish th is correct ion,  as fo l lows.

Assume you are  us ing  a  normal
55mm (2 inch) focal  length lens on
a 35mm camera. The L.L.  reading 12
at  f i lm speed ASA 100 ind ica tes  a
1 /60  second shut te r  speed fo r  an
aper tu re  o f  f /8  (F ig .  1 ) .  Subs t i tu t -
i n g  t h e  f / s t o p  n u m b e r s  a s  f o c a l
length numbers,  use f /2 to rePre-
sent a focal  length of  2 inches, and
place the 2 on the f  /stop scale (Scale
3 ,  R ing  B)  be low the  1 /60  second
shutter speed (Fig.  2) .  Measure the
l e n s - t o - f i l m  d i s t a n c e .  ( U s i n g  t h e
l e n s  a t  1 . 5  f e e t  a n d  3  e x t e n s i o n
tubes, the distance from the lens to
the  f i lm wou ld  be '5 .6  inches . )  Now
look on the f /stop scale and f  ind the
number 5.6.  Direct ly above on the
shutter speed scale wi l l  be found %
s e c o n d .  T h i s  n e w  s h u t t e r  s P e e d
( %  s e c o n d )  s h o u l d  b e  u s e d  w i t h
t h e  f / s t o p  d e t e r m i n e d  o r i g i n a l l Y
(f /8) .  Al ign these two values on the

90
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shut te r  speed and f /s top  sca les  and
any  o f  t he  exposu re  comb ina t i ons
a f i g n e d  m a y  b e  u s e d ,  i . e .  %  @  I 1 1 6 ,
% @ r111,  1 l3o @ f14,  1 160 @ f12.8
( F i g . 3 ) .  F o r  m a x i m u m  d e p t h  o f
f i e f  d  i n  t h i s  s i t ua t i on ,  use  t he  I 116
aper tu re  and a  shut te r  speed o f  %
second ,  o r  an  even  sma l l e r  ape r tu re
and  a  l onge r  shu t t e r  speed  comb i -
na t i on .

l f  the  meter  i s  used f requenf ly  fo r
c loseup readings ( less than 12, , )  the
photographer  may w ish  to  sharpen
the  image by  a t tach ing  a  por t ra  o r
c l ose -up  f  ens  (  +1 ,  +2 ,  +g  d iop te r ,
Ser ies  7 )  to  the  lens  bar re l  o f  the
1" l21o meter  wi th a screw- in adapter
(46mm diameter) .

Fis .  I

F is.  2

Fig .  3
91
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cnclat ive Lrs iG!  of  the r t reten

The correct exposure for a given
subject  may be used as a standard
from which var iat ions may be intel-
l igent ly made, based on aesthet ic
considerat io n s.Witho ut  an accu rate
exposure reading for a "straight"
photograph,  var ia t ions  can on lY  be
guess work,  instead of  Precise,  cal-
culated deviat ions f rom the norm.
C o n t r o l l e d  e x p o s u r e ,  w h e n  u s e d
creat ively,  is  an imPortant Photo-
graph ic  too l  wh ich  enab les  a  photo-
graph to communicate more ef fec-
t i ve ly .  How l igh t  i s  rendered in  a
photograph is  dependent  upon ex-
posure .  The ro le  o f  l igh t  in  com-
municat ion is chief ly an emot ional
o n e  a s  i n d i c a t e d  b Y  d e s c r i P t i v e
terms,  such as  g loomY,  d im,  duskY,

shady ,  o r  spa rk l i ng ,  r ad ian t ,  l um in -

o u s  a n d  d a z z l i n g .
For  example,  us ing co lor  reversa l

f i lm  f o r  h i gh  key ,  i l l um ina te  t he  sub '

jec t  w i th  f la t ,  d i f fused l ight  and de-

l i b e r a t e l y  o v e r e x P o s e  / ,  s t o P  t o

create a del icate pastel effect. In

s o m e  s i t u a t i o n s  w h e r e  i n c r e a s e d

co lo r  sa tu ra t i on  i s  des i red ,  s l i gh t

unde rexposu re  can  be  emP loYed .

U s i  ng b lack and whi te  f i lm,  creat ive

exposu re  con t ro l  i s  much  l ess  l im -

i ted than the cont ro ls  normal ly  ava i l -

ab le  t o  t he  Pho tog raPhe r  t h rough

vary ing the cont rast  grades of  the

print paper with a "straight" negative.
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One of  the most  e f fec t ive too ls  o f
t he  c rea t i ve  pho tog raphe r  i s  t he  se -
l e c t i v e  f o c u s  t e c h n i q u e .  B e c a u s e
dep th  o f  f i e l d  i s  a  f unc t i on  o f  l ens
aper ture,  re ly  on the 10121"  sca les
to  de te rm ine  wha t  speed  i s  r equ i red
fo r  a  g i ven  f  / s t op  a f t e r  t ak i ng  a  se -
lec t ive reading f rom the subject  to
be  emphas i zed  w i t h i n  t he  p i c tu re
a rea .  Know ledge  o f  dep th  o f  f i e l d
fo r  each  f / s t op  f o r  each  l ens  i s  im -
por tant ,  and for tu  nate ly ,  most  lenses
inco rpo ra te  t h i s  i n fo rma t i on  on  t he
lens  ba r re l .  No te  t ha t  dep th  o f  f i e l d
i s  a  f unc t i on  o f  t he  f oca l  l eng th  o f
t he  l ens  as  we l l  as  t he  ape r tu re ,  i . e . ,
w i th  a  300mm lens at  f /8 ,  the depth
o f  f i e l d  i s  much  l ess  t han  t ha t  o f  a
35mm lens  a t  f  / 8  on  t he  same  35mm
camera .  Gene ra l l y ,  when  choos ing
to use se lect ive focus creat ive ly ,  i t

i s  adv i sab le  t o  se lec t  a  f i lm  w i t h  a
l ow  ASA f i lm  speed ,  because  i f
max imum ape r tu re  i s  des i red ,  a  s l ow
f i lm  w i l l  r educe  t he  need  fo r  an  ex -
t remely  fas t  shut ter  speed (perhaps
beyond  the  capab i l i t y  o f  t he  shu t t e r ) .
T h e  e f f e c t  o f  c o n t r o l l e d  d e p t h  o f
f i e l d  can  bes t  be  obse rved  on  t he
g round  g lass  o f  a  l a rge  re f l ex  cam-
e r a  o r  v i e w  c a m e r a .  T h u s ,  c o n -
t r o l l i ng  dep th  o f  f i e l d  can  se lec t i ve l y
e m p h a s i z e  o r  p l a y  d o w n  a n y  p a r t
o f  a  p i c tu re .  Fo r  examp le ,  t he  l eaves
in  t he  pho tog raphs ,  P la tes  32  and
33 show the se lect iv i ty  o f  the 10 l21o
fo r  e i t he r  a  ve ry  da rk  o r  ve ry  l i gh t
b a c k g r o u n d .

A l l  o f  t he  above  cho i ces  may  ap -
pea r  t o  be  pu re l y  t echn i ca l ,  r a the r
than creat ive.  Actua l ly  the cho ice
w i l l  be  a  c rea t i ve  one  on l y  i f  t he  pho -
tog raphe r  unde rs tands  t he  t echn i ca l
p rocesses  i nvo l ved .
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a.  Mot ion P ic tures- ln  order to  use
the 10 121"  meter  wi th  mot ion p ic-
t u r e  c a m e r a s ,  t h e  e x p o s u r e  t i m e
must  be estab l ished for  the camera
be ing  used .  When  exposu re  t ime ,
ASA f i lm  speed ,  and  t he  i n tens i t y
of  re f lec ted l ight  are  determined,  the
a p p r o p r i a t e  f / s t o p  c a n  b e  e s t a b -
l i shed  t o  use  on  t he  camera  l ens .
The  exposu re  t ime  i s  a  resu l t  o f  t he
f rames-per-second ra te  a t  which the
camera operates and the angle  o f
t h e  s h u t t e r  o p e n i n g .  P r o f e s s i o n a l
cameramen  usua l l y  t h i nk  i n  t e rms  o f
24 f rames-per-second and a 175 de-
g ree  shu t t e r ,  wh i ch  g i ve  a  bas i c  ex -
posu re t ime  o f  1 /50  second .Ama teu r
mo t i on  p i c tu re  pho tog raphe rs  usu -
a l l y  t h i nk  i n  t e rms  o f  16 -18  f r ames -
per-second wi th  a  bas ic  exposure
t i m e  o f  1 1 3 0 - 1 / 3 5  s e c o n d .  ( T h i s

would ind icate  a  shut ter  angle  o f
abou t  190  deg rees ) .  A lmos t  a l l  cam-
e ras  have  an  i nd i v i dua l  shu t t e r  ang le
wh i ch  d i f f e r s  f r om a l l  o the rs ;  t he re -
f o re  i t  wou ld  be  imposs ib l e  t o  i nd i -
cate  bas ic  exposure set t ings on the
1"  121"  meter  which would be mean-
i n g f u l  f o r  p r o f e s s i o n a l  o r  e v e n
se r i ous  ama teu r  use .  Fo r  t he  ama-
teu r ,  t he  co r respond ing  exposu re
t i m e  i n  s e c o n d s  f o r  c o n v e n t i o n a l
mot ion p ic ture camera f rames-per-
second  i s  as  f o l l ows :

Frames/sec. 8 16 32 64 128
Exp. times 1/15 1130 1160 11125 11250

The  no rma l  speed  shou ld  be  l i s t ed
i n  t h e  i n s t r u c t i o n  m a n u a l  { o r  t h e
c a m e r a .  l f  i t  d i f f e r s  f r o m  t h e  1 6
f rames-per-second-1 /30 second re-
l a t i o n s h i p ,  u s e  t h e  c o r r e c t  v a l u e

L



g i ven  and  es tab l i sh  equ i va len t  ex -
posu re  t imes  f o r  t he  va r i ous  f r ames -
per-second set t ings on the camera.
The  ra t i o  w i l l  be  p ropo r t i ona l  and
the 10 l21o meter  can be used wi th
any  camera  once  t h i s  equ i va len t  ex -
posu re  t ime  i s  known .

The profess ional  can re fer  to  the
tab les  i n  t he  Amer i can  C inema tog -
raphe r  Manua l  wh i ch  l i s t  exposu re
t imes  f o r  va r i ous  speeds  and  shu t -
t e r  open ings ,  as  we l l  as  t he  shu t t e r
ang les  f o r  p ro fess iona l  10 ,  85  and
65mm cameras.

M e t h o d s  f o r  d e t e r m i n i n g  e x p o -
s u r e s  f o r  m o t i o n  p i c t u r e  p h o t o g -
raphy  a re  comparab le  t o  t hose  f o r
other  types of  photography;  how-
ever ,  s ince many shots  cannot  be re-
t aken ,  t he  assu rance  o f  exposu re
a c c u r a c y  m o r e  t h a n  j u s t i f i e s  t h e
pu rchase  o f  a  Honeywe l l  Pen tax  1 " /
21o  Exposu re  Me te r ,  as  we l l  as  t he

t ime  spen t  l ea rn ing  t o  read  and  i n -
terpret  i ts  ind icat ions.

b .  T e l e v i s i o n - O n e  o f  t h e  m a j o r
app l i ca t i ons  o f  t he  1 "121 "  me te r  i n
the  t e l ev i s i on  i ndus t r y  i s  i t s  use  f o r
accu ra te  determinat ion o f  exposure
fo r  t e l ev i s i on  mo t i on  p i c tu res .  Th i s
means that  mot ion p ic ture mater ia ls
p roduced  espec ia l l y  f o r  t e l ev i s i on
use  shou ld  be  ad jus ted  t o  f i t  t he
range and t ransfer  character is t ics
of  the TV system and not  the eye.
One  o f  t he  p rob lems  i s  t ha t  t he  sub -
j ec t  b r i gh tness  range  shou ld  no t  ex -
ceed a ra t io  o f  1  :30,  i .e . ,  5  s tops.
The  ex t reme  s imp l i c i t y  o f  t he  10  l 21o
meter  lends i tse l f  to  these appl ica-
t ions.  Because of  system f lare  and
var ious other  cont rast  reduc ing ac-
t ions,  accurate  expo su re  determina-
t i on  can  be  made ,  i n  mos t  cases ,  by
a  s i ng le  measu remen t  o f  t he  b r i gh t -
es t  h i gh l i gh t  i n  t he  scene .  l f  expo -
su re  i s  se t  t o  p l ace  t h i s  ma jo r  h i gh -
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l i gh t  a lways  a t  t he  same  po in t  on  t he
negat ive character is t ic ,  the shadows
w i l l  t hen  t ake  ca re  o f  t hemse l ves .

Ano the r  advan tage  o f  t he  10  l 21o  i s
t he  f ac t  t ha t  t he  L .L .  numbers  a re
' spaced  

a t  one -s top  i n te r va l s .  Th i s
becomes  qu i t e  conven ien t  f o r  t e l e -
v i s i on  mo t i on  p i c tu re  wo rk  because
i t  makes i t  very  easy to  determine
ano the r  essen t i a l  r e l a t i onsh ip ,  t ha t
i s ,  t he  spac ing  be tween  the  ma jo r
h i g h l i g h t  a n d  t h e  h u m a n  f a c e .  A s
read on the 1o 121"  sca le ,  th is  should
b e  a b o u t  l l l s t o p s  o r  L . L .  n u m b e r s .
l f  i t  i s  l ess  t han  one ,  t he  f ace  w i l l  be
too "hot "  and the ef fec t  o f  model -
i n g  a n d  f i l l  l i g h t  w i l l  b e  w i p e d  o u t .
l f  i t  i s  more than 2,  the face may be
too dark .

Us ing the 1"  l21o meter  in  th is  way,
a  h igh  deg ree  o i  accu racy  and  p re -

d i c tab i l i t y  i s  poss ib l e  i n  t he  p roduc -

t i on  o f  TV  f i lms  even  w i t h  re l a t i ve l y
i nexpe r i enced  pe rsonne l .

The  10 l21o  me te r  w i t h  t he  l l l um i -
nance  Tab le  desc r i bed  i n  Sec t i on  9
can  be  used  t o  eva lua te  scene  b r i gh t -
ness  and  t o  make  l i gh t i ng  ad jus t -
ments  to  match and in tegrate  TV
l i v e  s t u d i o  a n d  f i l m  m a t e r i a l .  F o r
those  accus tomed  to  wo rk ing  w i t h
l um inanee  va lues ,  i . e . ,  f oo t  l amber t s
o r  cand les  pe r  squa re  f oo t ,  i t  i s  pos -

s i b l e  t o  c o n v e r t  t h e  L .  L .  v a l u e s
d i rec t l y  t o  un i t s  o f  l um inance  as  i n -
d i ca ted  i n  t he  f o l l ow ing  sec t i on .

Ano the r  impo r tan t  app l i ca t i on  o f
the 1"  121"  meter  is  in  estab l ish ing
the  TV  l i ve  s tud io  l i gh t i ng  f o r  a  new
show o r  a  one - t ime  p roduc t i on .

For  l ive-co lor  TV the 1"  l21o meter
i s  an  a id  t o  ach iev ing  t he  p rope r
g rada t i on  f o r  compa t i b l e  b l ack  and
wh i t e  because  t he  me te r  w i l l  ob jec -
t i ve l y  see  co lo r  6 r i gh tness  and  hue
in  t e rms  o f  a  g ray  sca le .
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The Honeywel l  Pentax 10 l21o ex-
p o s u r e  m e t e r  c a n  b e  u s e d  a s  a
b r i g h t n e s s  o r  i l l u m i n a n c e  m e t e r .
L ight  leve l  equ iva lents  expressed as
foo t  l amber t s ,  cand les  pe r  squa re
foot  or  foot  candles may be obta ined
f rom the  f o l l ow ing  t ab le :

T h i s  t a b l e  o f  e q u i v a l e n t s  e x -
p resses  t h ree  t ypes  o f  l i gh t  and  l i gh t
measu remen t :  ( 1 )  t he  l i gh t  sou rce
i t se l f  ( l um inous  i n tens i t y )  wh i ch  i s
measu red  i n  cand le  power ,  ( 2 )  i nc i -
den t  l i gh t  o r  t he  l i gh t  f a l l i ng  on  t he
sub jec t  i s  measu red  i n  cand les  pe r
squa re  f oo t ,  o r  f oo t  cand les .  The
amoun t  o f  i nc i den t  l i gh t  w i l l  va ry  de -
p e n d i n g  u p o n  l i g h t  s o u r c e  t o  s u b -
jec t  d is tance,  (3)  re f lec ted l ight -or
the l ight ref lected from the subject
wh i ch  i s  measu red  i n  f oo t  l amber t s ,
Th i s  i s  t he  l i gh t  t ha t  i s  r e f l ec ted
back  t o  t he  camera  l ens  and  f i lm .
The  amoun t  o f  r e f l ec ted  l i gh t  w i l l
va ry  depend ing  upon  the  d i s tance
f rom the  l i gh t  sou rce  t o  t he  sub jec t
and  t he  ab i l i t y  o f  t he  sub jec t  t o  r e -
f lec t  l ight .  For  example,  a  gray card 97

Foot  Candles
Light  Lambert  Per  So.  Foot  Footcandle
Level (ft. L) (c/ft.r) (fc)

25 .08 .31
. 1 6
31 1 .3

2.5
4.0
7.8 2.5

l l 62.8 20 80
125 40 160

13 251 80 320

1.3  5
l0

9 15.7 5 20

1 4 f f i
l5
te
l7
ta
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would re f lec t  less l ight  than would l ight  leve l  '12,  the equiva lents  tab le

a whi te  card.  w i l l  show that  the lamber t  read ing is

The 1"  121"  meter  was spec i f  ica l ly  125,  the candle  per  square foot  read-

. { }  des igned to  g ive re l iab le  readings ing is  40 and the foot  candle  reading
I  o f  r e f  l ec ted  l i gh t  ( f oo t  l amber t s ) .  i s  160 .

Al though the 1"121"  meter  is  a  re-  Us ing the meter  wi th  the equiva-

f lec tance type meter ,  i t  w i l l  a l low i ts  lents  tab le  and fo l lowing the Photo-

use r  t o  ob ta in  l i gh t  measu remen ts  g raph i c  Soc ie t y  o f  Amer i ca  un i f o rm

normal ly  g iven by inc ident  meters  i f  "  pract ice for  pro ject ion condi t ions,

u s e d  i n t h e f o l l o w i n g  m a n n e r : C a u s e  f o r  j u d g i n g  a m a t e u r  s l i d e s  a n d  m o -

the  me te r  t o  read  t he  l i gh t  r e f l ec ted  t i on  p i c tu res ,  v i ew ing  cond i t i ons

{ rom a d i f {use whi te  sur face such as can be estab l ished and s tandard-

a c lean whi te  b lo t ter ,  f rom an angle  ized.*  l t  can a lso be,  too,  used to

o f  45o  f r om the  ax i s  o f  t he  l i gh t  sa t i s f y  r ecommended  p rac t i ces  o f

s o u r c e . T h i s  i l l u m i n a n c e ( c a l l e d f l u x  l S O ,  A S A ,  a n d  S M P T E  f o r  m o t i o n

dens i ty )  is  measured in  foot  candle  p ic ture pro ject ion '

or  candles per  square foot .  Observe

the reading on the scale of the 10 l21o *photographic Society of America Journal,Vol.

.  meter. l f  ,  for example, the reading is 29, No' 1, Jan, 1963, Pases 25-28
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vierar and tr tc lasLtrc lrr tent f ie lds at
vanictus rnetel . - tGr-subject distancGlsi
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meter to subject
distance- FEET I 2 4', q / l0 ' 20' ( n / 7s', 100' 200' 500' 750', 1000'

DIA

2 l ' f i e ld  o f  v iew

4%',8%" 77%"22" 44', 7' ,4 19'2" 18'4', 27'6 36'9', 73'4', 183',4" 27s', 366,9"

DIA.

l "  f ie ld of  measurement

tYaq" rVtzn tYtao % n r%, 3y2' 43A' 8 % ' 133/sz' 17lAs' 347/s' 7'3%, ll, t/s, l4'6',

;dfu-.

99

www.orphancameras.com



spec i f  i ca t ions

Type of Measurement - Reflected light meter which reads high light range
with the lens cap off,  and low l ight range with
the'L'  button depressed.

Di m ensi ons - Le n gt h 4t3A6" / W idth 2%' / Height 6%'
Weight - 18 oz.

Viewing - Eye-level pentaprism viewfinder with
adjustable eyepiece.

Light r.,'ffyJll#5li - ffiffi'll'l?ifi [[:'Jj"tat)/Zt 
(diaeonar)

Angle of Acceptance of CdS Photo Conductor - 1'
Light-Level Range - 3 - 18

Shutter Speed Range - 4 minutes-1/4000 second
Diaphragm Range - t/Ft/128

ASA Film Speed Range - 6-6400 (DlN 9-39)
Power Source - One 1.3V mercury battery (Mallory RM640,

Eveready E640, or equivalent)
0ne 9V dry battery (Mallory M-1604,
Eveready 216, or equivalent)

Your  Honeywel l  Pentax1ol21"  Exposure Meter  is  a  prec is ion ins t rument  and should
be t reated accord ing ly .  Protect  i t  f rom shock,  humid i ty ,  sa l t  a i r ,  and dust ,  and avo id
expos ing i t  to  temperatures above 140oF.  Do not  s tore the meter  in  g love compar t -
ments  or  the rear  window shel f  o f  your  car .  Given proper  care,  your  1"  l21o Meter  wi l l
de l iver  years  o f  fa i th fu l ,  accurate  serv ice.
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