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I CAMERA CLEAN.UP AFTER USE
I t  is part icularly important to take prompt and complete care of your

Nikonos af ter  use in  or  about  sa l t  water .  A good d iv ing photographer  deals
wi th  h is  cameras,  h is  d iv ing gear  and h imsel f  in  that  order  a f ter  a  d ive.

Rel iab le  operat ion o f  a l l  mechanica l  dev ices underwater  is  more than
just  impor tant  -  i t  cou ld  mean your  l i fe ,  i f  the mal funct ion was in  your
breath ing dev ice,  or  no p ic tures i f  i t  i s  a  camera or  f lash fa i lu re .  Fur ther ,
such mal funct ions can se ldom be proper ly  or  even par t ia l ly  repai red whi le
submerged. Therefore, take good care of your equipment.

Wash a l l  o f  your  equipment thoroughly in  f resh water  a f ter  use in  sa l t  or
dirty water, or where the camera was used near corrosive chemicals in the
a i r ,  such as near  hot  minera l  spr ings or  indust r ia l  processes.  l f  you cannot
wash the equipment  wi th in  a  reasonable  per iod a f ter  exposure,  and the
equipment  dr ies ,  soak the camera and i ts  accessor ies  fu l ly  assembled in
d ive conf igurat ion in  a  s ink  or  bath tub fu l l  o f  warm water  as soon as you
can.  The warm water  wi l l  speed the dr ied sa l t  in to  so l ' " r t ion.  Warm not  hot !

Ord inar i ly  washing under  running tap water  wi l l  scrub away most  o f  the
surface salts. Be sure the water reaches every possible seam, recess and
bl ind area where sa l t  res idue could  be lodged.  Dry  the equipment  by natura l
evaporat ion or  use a sof t  l in t  f ree towel .  Use par t icu lar  care about  the lens
g lass por t  as  sand lodged in  the towel  cou ld  do cons iderab le  damage to  the
por t .  Keep the lens cap in  p lace at  a l l t imes when the lens is  out  g f  ac t ion,
but do not forget to remove i t  before you dive, or otherwise use the camera,
as you cannot  te l l  when the lens is  covered as you could  wi th  a  s ing le  lens
ref lex camera. The Nikonos is a viewf inder type camera.
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S E C T I O N  5
F L A S H  P H O T O G R A P H Y  W I T H  T H E  N I K O N O S

The Nikonos is  a  foca l  p lane type camera wi th  i ts  f  lash termina ls  located
at  the bot tom of  a  threaded cav i ty  on the unders ide of  the outer  body.Access
to these termina ls  is  rest r ic ted to  a  spec ia l  connector  or  adaptor  which pro-
v ides sync to  the par t icu lar  l ight  source used.  The Nikonos has i ts  own BC
f lash un i t  w i th in  the system or  a  number  o f  o ther  manufacturers  make com-
pat ib le  un i ts  e i ther  wi th  the i r  own connector  or  a  Nikonos cord set .  For
those us ing f lash above water  the Nikonos has a Nikonos to  PC cord adaptor
which rep laces the connector  in  the termina l  recess and adapts  the out le t  to
a s tandard PC cord out le t .  See Sect ion Three for  deta i ls  on the adaptor .  r r .

When us ing bu lbs i t  is  most  impor tant  that  you se lect  the long peak type
des igned for  a  foca l  p lane shut ter .  l f  you use a shor t  or  medium peak bu lb  a t
h igh shut ter  speeds you wi l l  p roduce wel l  exposed par t ia l  p ic tures or  no
pic tures a t  a l l  as  the durat ion o f  the f  lash does not  co inc ide wi th  the sweep
of  the meta l  foca l  p lane shut ter  cur ta in .  Refer ing to  fab le  5- l  you wi l l  see
how the shut ter  is  synchron ized for  the var ious bu lb  types.  "MF" bu lbs are
the s tandard f lashcube ( the new mechanica l ly  t r iggered f lashcubes do not  as
ye t  have  app l i ca t i on  w i t h  t he  N i konos ) .  The  ' nMo ' t ype  i s  a  med ium peak
bulb  in tended for  use wi th  cameras employ ing between the lens shut ters .
The  FP  bu lb  i s  a  l ong  peak  f oca l  p l ane  shu t t e r  bu lb  des igned  fo r  use  w i t h
cameras  l i ke  t he  N i konos .

FLASH BULB SYNCHRONIZATION GUIDE -  TABLE 5 .1
CAMERA

T  E R M .
(  1 )

F L A S H  B U L B
3 H A R A C T E R I S T I C

C A M E R A  S H U T T E R  S P E E D
500 250 125 60 30 B

F P

M X X

F P X X X X

M F X X

X X X X X

(1 )  Re fe r  t  o  F igu re  3 -1 ,  Sec t i on  3 ,  page  3 -2 .
X Synchron ized for  th is  speed.
- Cannot be used at these shutter speeds.

l l lus t ra ted in  F igure 5-1 are typ ica l  l ight  output  character is t ics  o f  the
f l ash  bu lbs  shown  i n  Tab le  5 -7 ,  and  t he  e lec t ron i c  f  l ash  l amp .  You r  N i konos
has a se l f -capping foca l  p lane shut ter .  Such a shut ter  has two cur ta ins,  one
re leased af ter  the o ther  by your  in i t ia l  re lease then by in terna l  mechanica l
l inkage.  The opening cur ta in  uncovers  the f  i lm as i t  moves across the
aper ture,  then re leases the second cur ta in  a t  some po in t  in  t ime,  depending
on  the  camera  shu t t e r  mechan i sm,  The  open ing  cu r ta i n  t r i ps  t he  c l os ing  cu r -
ta in  a f ter  i t  reaches a spec i f  ic  po in t  determined by the shut ter  speed cont ro l .

At  low shut ter  speeds,  under  1 , /60th  second,  the shut ter  wi l l  synchron ize
w i th  e i t he r  FP  f l ash  bu lbs  o r  t he  e lec t ron i c  f l ash  l amp  wh i ch  reaches  i t s
peak a lmost  ins tant ly .  At  1 , /60th  second and s loruer  the c los ing cur ta in  is
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Figure 5-1,  i l lus t ra tes the bas ic  curves of  t ime vs l ight  output  o f  com-
mon  f l ash  bu lbs .  ( a )  M  Sync  F lashcube ;  ( b )  M  Sync  No .5  o r  25  bu lb ;
(c)  FP Sync No.  68 or  268 bu lb  and (d)  X Sync Elect ron ic  F lash.
Curve (d)  is  t ime magni f  ied to  see curve,  see compar ison for  rea l  s ize.
Curve (b)  has 1/59th second shut ter  act ion shown,  M sync,  dash l ine.
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delayed long enough to  a l low exposure wi th  the M,  MF and X sync l ight
sources, but an overexposure or at best an uncontrol led exposure would oc-
cur  wi th  the FP bu lbs as the per iod o f  i l luminat ion would be a lmost  cont -
inuous the whole t ime the shut ter  was open,  whereas,  the exposure wi th  the
other lamps is control led by the peak of the source i tself  to some extent.
Therefore, FP bulbs are not recommended below the shutter speed of 1,260th.

Us ing  f l ash  bu lbs  f o r  i l l um ina t i on  w i t h  a  f oca l  p l ane  shu t t e r  can  be  a
problem if  you use one whose l ight characterist ics do not match that of the

camera shutter, refer to Figure s-2. However, f lash bulbs do not al l  produce
the same amount of l ight either, see rable 5-2. Comparing the table and the
f  igure you can see that  the no.  6  foca l  p lane FP bu lb  reaches peak i l lumin-
at ion sooner  than the no.5 and s tays a t  peak for  an extended per iod of  t ime.
This is necessary as the f i lm is swept by the two curtains of the shutter.
The  no .5  bu lb  s ta r t s  t o  peak  l a te r  t han  t he  no .6  and  does  no t  dwe l l ,  bu t
d imin ishes rap id ly .  Th is  is  an M sync bu lb  des igned for  shut ters  that  op-
erate  between the lens -  a  Compur  or  s imi lar  type.These shut ters  have a
buil t- in delay for the shutter to reach proper speed so the actual exposure
occurs  dur ing the peak of  the bu lb .  The foca l  p lane shut ter  genera l ly  wi l l
not yield ful l  frame exposures i f  M sync bulbs are employed above 1,/goth
of a second, refer to Table 5-l  tor further Nikonos shutter sync data.

STANDARD FLASH LAMP CHARACTERISTICS .  TABLE 5.2

I
I
j

I
1
1
l.

F.
lr
*

I
I

i
l{
t.
I

I
I
I
t .
t :
, ' J

1 ,  !
1

i
i
i
i

l

1

(1)  Beam candle  power  seconds BCPS bui l t - in  re f  lec tor .
(2) Peak beam candle power.
(3) V_aries from mfg. to mfg., values shown are for Honeywell65A at

40 watt seconds stored energy, beam candle power s-econds Bcps.
Bui l t - in  re f  lec tor .

use tocal plane FP bulbs with your Nikonos. These bulbs wil l  sync-
chron ize wi th  a l lbut  the very  lowest  speeds of  your  shut ter  and in  the long
run wi l lcause you far  less par t ia l ly  exposed or  incorrect ly  exposed photos.
You are interested in gett ing results not.how to outsmart your camera so
p lay  t he  ru l es .

Sonetimes, even when you seem to have done everything correctly, the
carrera may s t i l l  fa i l  to  g ive you the resu l ts  you wish.  ln  Table  5-3,on the
tol lowing pages, an analysis is made to help you locate and correct prob-
lems that  do ar ise now and then wi th  any camera,  but  in  par t icu lar  the
tab le  is  or iented to  your  Nikonos.
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, * . . : r ;  ,  . , . ,  . t . . ,  . . .  . .  .  , : , :1 .  .  ,  
' .  

.

il

?
lp
I
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F LASH
TYPE

L I G H T
OUT PUT
LU MEN
SEC.

APPROX.
PEAK

LUMENS

APPROX.
T  IME

TO PEAK
MIL  L  ISEC.

APPROX.
DURAT I  ON
AT Vz PEAK
M I L  L  I S E C .

MF
F lashcube

2,000 (  1) 130,000 (2) 1 3 1 5

M
no. 258

10,000 760,000 20 14

F P
no. 268

9,900 270,OOO 24

X
E lectron ic

1,200 (3) 0.6 (1 /1500)
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EXPOSUR E
Underwater or surface exposures are best determined with a rel iable ex-

posure meter .  Whether  you use the se len ium ce l l  or  a  cadmium su l f  ide photo
resistor type meter is not too important, though the latter is much more
sens i t ive .  Use the re f lec ted l ight  meter  i f  you take your  readings f rom the
camera toward the subject, or the incident l ight type i f  you take your read-
ings from the subject toward the camera. Underwater the incident meter is
not so practical as your subject may not cooperate, nor are the readings
l ike ly  to  be as usable  as a  narrow acceptance angle  re f lec ted l ight  meter .
I tbst meters are of the ref lected l ight type.

Underwater the ref lected l ight meter is preferred. The selenium photo cel l
unit  does not need a separate battery and does not need an external switch
to  act ivate  the meter .  The meter  can be d i rect  read ing,  g iv ing you your
f , /number  d i rect ly  for  the preset  f  i lm speed or  i t  might  requi re  that  you com-
pute the exposure f rom a sca le  us ing needle  match ing or  d ia l  movement .

Avai lable l ight photography underwater is not quite the same as on the
sur face,  un less you t ry  your  hand on a foggy day.  Th is  is  not  the best  com-
par ison,  perhaps,  but  accurate  enough for  the purpose.  Many people  d ive
where the water is not perfect ly clear or the bottom l ight colored, or where
the  wa te r  i s  s t i l l .  A l l o f  t hese  f ac to r s  con t r i bu te  t o  gene ra l  t u rb id i t y  and  t he
foggy day ef fec t .

Light from the sun arr ives on the earth in the form of waves or bundles of
rays,  whichever  you prefer ,  t rave l ing in  a  s t ra ight  l ine.  Each ray s t r ikes an
object  on the ear th  and e i ther  goes on through the medium,  is  bent  o f f  i ts ,
path by the rnedium, is ref lected away from the medium or i t  is absorbed in
the medium.  L ight  s t r ikes the canopy of  a i r  b lanket ing the ear th  and is  a f -
fec ted in  a l l  o f  these ways depending on what  angle  the ray s t r ikes the a i r
envelope,  or  what  i t  in tercepts  on i t ' s  way to  the ear th .  C louds,haze,  water
vapor, dust and many other things in the air affect the path of the ray.

Light reaching the surface of the water is general ly ref lected, refracted
or  absorbed.  In  the la t ter  case the absorpt ion occurs  as the ray t rave ls  down
into the depths or is scattered by suspended matter in the water. Light that
is ref lected from the surface of the water is of no practical use to the under-
water  photographer  as i t  is  los t  for  h is  purpose.  Only  that  which enters  the
a i r -water  in ter face by d i rect  t ransmiss ion concerns h im.

The l ight  enter ing the water  is  bent  f rom i ts  or ig ina l  path  due to  the
denser  medium (water  is  more dense than a i r ) .  The fur ther  the sun f rom the
zeni th  (d i rect ly  overhead)  the more l ight  is  re f racted unt i l  a  po in t  ca l led the
cri t ical angle is reached and al l  of the l ight is ref lected back into the air
rather than entering the water.

For  the ava i lab le  l ight  photographer  10A.M.  to  2  P.M.  is  the best t ime of
day to work as the most l ight reaches the bottom or at least is travel ing
through the water  past  the sub ject .  From I  A.M.  to  10 A.M.  and f rom 2 P.M.
to  perhaps 4 P.M.  are fa i r  depending on the water  condi t ions in  the area.

Best  resu l ts  wi l l  be acheived wi th  a  min imum amount  o f  water  between
the subject and the camera lens. The clearer the water the better chance
for  good d is tance p ic tures,  but  the f i l te r ing e f fec t  o f  the water  soon takes
i ts  to l l  in  cont rast  and sharpness.  l t  is  harder  to  get  accurate  meter  readings
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on distant objects because the l ight is scattered by small  suspended part-
ic les  in  the water .  Somet imes i t  he lps,  except  near  a  l ight  co lored bot tom,
to  angle  your  meter  s l ight ly  downward f rom the sur face when tak ing readings.

P lac ing  a  f l a t  b l ack  pa in ted  t ube ,  l i ke  a  baby  f ood  can ,  w i t h  i t s  ends
removed,  over  the ce l l  aper ture he lps as th is  reduces the underwater  d i f -
fused l ight  f rom ind icat ing greater  br ightness than rea l ly  ex is ts .

Closer- in  the meter  begins to  act  more l ike  i t  would  on the sur face.  You
can a lways use your  own hand for  a  re f lec t ing sur face i f  you cannot  approach
the subject ,  but  the resu l ts ,  underwater ,  w i l l  not  be as accurate  as i t  would
be above water ,  un less the water  was except iona l ly  c lear .  Do remember  that
many underwater subjects are dark or matte textured and do not ref lect as
much l ight  as  the i r  counterpar ts  in  the a i r ,  so i t  may be necessary  to  open
your  lens a  s top or  so to  compensate.  Exper ience is  your  best  gu ide in  th is
area.  Do not  be af ra id  to  waste a  few shots  by exper imentat ion.

Co lo r  f i lm  and  ava i l ab le  l i gh t  have  a  f ew  more  p rob lems  than  B&W f i lm .
L igh t  s t r i k i ng  t he  su r face  and  en te r i ng  t he  wa te r  i s  wha t  we  ca l l v i s i b l e  o r
wh i t e  l i gh t .  You r  f i lm  i s  ba lanced  fo r  t ha t  t ype  o f  i l l um ina t i on  i f  i t  i s  day -
l ight  type.  However ,  water  is  a  se lect ive spect ra l  f i l te r  and absorbs some
vis ib le  wave lengths fas ter  than others  a t  g iven depths.

The co lor  red,  for  example,  is  f  i l te red f rom the whi te  l ight  wave f ront ,  by
the water ,  very  rap id ly  and is  a lmost  non-ex is tent  a t  30 feet .  Th is  leaves
the photographer  wi th  b lue and ye l low (green)  p ic tures qu i te  a  d is tance in to
the depths.  The c lar i ty  o f  the water  and the type of  suspended mater ia l  w i l l
determine whether  the more prominent  character is t ic  co lor  is  more b lue or
more green.  Even very  co lor fu l  sub jects  look qu i te  d i f ferent  when i l luminated
w i th  b l ue ,  ye l l ow  o r  g reen  l i gh t .

I t  does he lp  to  put  a  b lue absorb ing f i l te r  on your  camera to  reduce the
ove ra l l  b l u i sh  l ook .  Fo r  B&W f  i lm  the  ye l l ow ,  g reen ,  r ed  and  o range  f  i l t e r
wi l l  he lp .  The ye l low K2 or  the orange are the most  commonly  used to  im-
prove the cont rast .  For  co lor  f i lm your  Nikon CC30R f i l te r  is  preferab le .
The b lue absorb ing f i l te r  can be screwed in to  your  Nikonos lens hood,  &
the hood can be in turn screwed into the front of any of the Nikonos lenses
whenever  ava i lab le  l ight  p ic tures are to  be taken.  Do not  use the CC30R
over  the lens when us ing f lash as the major  l ight  source as the f lash is
ba lanced to  match the co lor  temperature o f  the f  i lm wi thout  the CC30R in  the
l i gh t  pa th .  l f  t he  f l ash  i s  used  as  a  seconda ry  o r  f i l l - i n  l i gh t  f o r  ava i l ab le
l ight  p ic tures,  i t  i s  acceptab le  to  have the CC30R over  the lens.

COMPENSATE in  your  meter  set t ing for  the f i l te r  fac tor ,  as  some use-
ab le  l ight  is  absorbed in  the f i l te r  and th is  reduces the ef fec t ive exposure
of  the t i lm.  Table  5-4 l is ts  typ ica l  f  i l te r  fac tors  for  common f  i l te rs  that  you
might  use wi th  the Nikonos.  A lways re fer  to  the manufacturers  l i te ra ture
packed wi th  your  accessor ies  for  exact  va lues for  that  par t icu lar  un i t .  To
get  a  new corrected or  e f fec t ive f i lm speed d iv ide your  ASA f i lm speed by
the f i l te r  fac tor  or  conver t  to  s tops and ad just  the l ight  reach ing the f i lm by
opening the aperture. l f  you are using a meter the new effect ive ASA speed
is preferred as you may forget to make the f, /number adjustment, whereas the
meter  set  to  the e f fec t ive f  i lm speed wi l lg ive you the proper  f , /number-speed
re  l a t i onsh ip  w i t hou t  add i t i ona l  con fus ion .
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Table 4-1,  ind icates which f i l te rs  are used for  B&Wf i lm,  which forco lor
f i lm and which f i l te rs  are used wi th  e i ther  B&W and co lor  f i lm.  The las t
column in Table 5-4, l ists a value cal led the mired number, and this value
is  a  usefu l  dev ice to  match the f i lm,  l ight  source and f i l te r  to  obta in  cor rect
co lor  ba lance when us ing co lor  f i lm and ar t i f  ic ia l  l ight  sources.  Table  5-5,
should  be used in  con junct ion wi th  Table  5-4.

Table 5-5, l ists some of the more common f i lm types and l ight sources
along wi th  the mi red number  o f  each.  To use the mi red system to  ba lance
your  f  i lm to  your  l ight  source s imply  subt ract  the mi red number  o f  the l ight
source f rom the mired number  o f  the f i lm.  The resu l t  is  the mi red number  o f
the f i l te r  requ i red.  Use care in  the process and do observe the s ign of  the
numbers.  A p lus number  less a  minus number  becomes larger  as a  minus and
minus  i s  a  p l us .  Re fe r  t o  t he  examp les  f o l l ow ing  t he  t ab les .

A R T I F I C I A L  L I G H T  P H O T O G R A P H Y  W I T H  T H E  N I K O N O S
The mired system of  ar r iv ing a t  co lor  ba lance between f i l tn  and l ight

sou rce ,  desc r i bed  i n  t he  two  t ab les  f o l l ow ing  t h i s  sec t i on ,  i s  pa r t i cu la r l y
use fu l  f o r  a r t i f  i c i a l  l i gh t  s i t ua t i ons ,  i n  f ac t  t h i s  i s  whe re  mos t  o f  t he  co lo r
imbalance occurs  in  actua l  pract ice.

F lash  bu lb  and  e lec t ron i c  f  l ash  a re  t he  key  i l l um ina t i on  sou rces  f o r  t he
st i l l  photographer  underwater .  The f lash bu lb  is  par t icu lar ly  very  por tab le ,
s imple to  use,  f  a i r ly  foo lproof  and inexpens ive -cons ider ing the cost  o f
every th ing e lse the underwater  photographer  has on or  is  us ing-

The  e lec t ron i c  f  l ash  e l im ina tes  t he  "used "  bu lb  p rob lem,  t he  " l os t
bu lbs in  the sur f  ent ry"  prob lem and is ,  in  the long run,  the lowest  in  cost .
Th is  type of  l ight  source is  a  l i t t le  harder  to  manage,  and usual ly  has a
l i t t le  shor ter  range.  The e lect ron ic  f lash user  must  be a l i t t le  more care-
fu l  to  use correct  gu ide numbers and to  a im h is  un i t  proper ly .

F lash  bu lbs  t ha t  a re  dyed  b lue  app roach  day l i gh t  i n  co lo r  ba lance ,  wh i l e
the e lect ron ic  f lash lamps vary  and are somet imes more b lue than most
day l i gh t  co lo r  f i lms  a re  ba lanced  to  use .  Th i s  i s  more  ev iden t  when  you
are work ing c lose to  your  sub ject .  Color  temperature o f  e lec t ron ic  f lash
uni ts  can be found to  vary  f rom 6000 to  7000 degrees K (Kelv in) ,  one brand
to another ,  not  the same f  lash un i t .  Most  day l ight  co lor  f  i lms are ba lanced
for  6100 K,  Table  5-5.  The excess ive b lue,  i f  present ,  produces a coo lness
in  the resu l ts  that  is  not  p leasant  to  look a t  when you know the rea l  co lors
are warm and p ieas ing to  look a t .

The Nikonos user can select the accessory BC (Battery-Capacitor)
f lash un i t  bu i l t  for  the Nikonos or  purchase qu i te  a  var ie ty  o f  non-Nikon
accessory  f  lashes inc lud ing a number  o f  e lec t ron ic  f  lash un i ts  wi th  the
requ i red  spec ia l  N i konos  connec to r  and  X  sync .  Each  t ype  w i l l  be  d i scus -
sed  as  i t  app l i es  t o  t he  N i konos .

BC FLASH

The  BC f  l ash  un i t  i s  a  dev i ce  wh i ch  i nc reases  t he  f  i r i ng  ene rgy  o f  t he
bat tery  to  overcome contact  res is tance and corros ion in  the f lash c i rcu i t .
Mos t  f l ash  bu lbs  w i l l  f i r e  w i t h  as  l i t t l e  as  3  vo l t s  i f  t he  c i r cu i t  i s  sound ,
Underwater photographers over the years have found that after a while the
f lash c i rcu i t  is  anyth ing but  sound.  Contacts  become corroded,  wi res are
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TABLE 5.4
FILTER CHARACTERISTICS, MIRED NUMBERS

(1) Dayl ight Kodachrome l l ,  Ektachrome, Anscochrome, High Speed
Ektachrome with 9400 K f lood lamps.

(2) Dayl ight Kodachrome l l ,  Ektachrorne, Anscochrome, High speed
Ektachrome wi th  e lect ron ic  f  lash.  Type B Ektachrome and High
Speed Ektachrome with 34OO K photof lood

(3) Type A Kodachrome l l ,  Ektachrome B, High Speed Ektachrome B
wi th  c lear  f  lash lamps (except  SM or  SF) .

(4) super Anscochrome T with clear f  lash lamps (except sM or sF)
Also sarne f i lm as 81C with somewhat warmer results.

(5)  A l l  day l ight  type f  i lms,  inc lud ing Kodacolor ,  Ektaco lor  and Ag-
faco lor  cN14 and cN17 in  ear ly  AM or  la te  pM to  reduce reddish-
ness of  the l ight .  A lso wi th  rype A f  i lms for  shoot ing under  3400K
Photoflood lamps.

(6) Type A Kodachrome l l  and Anscochrome with dayl ight.Also haze
f i l ter at sarne t ime when used with above f i lm.

(7) super Anscochrome T, Ektacolor L, Type B Ektachrome and High
speed Ektachrome wi th  day l ight .  A lso haze f  i l te r  a t  same t ime
when used wi th  the above f  i lm.

(8)  Underwater  ra t ing by T i f fen F i l ter  data.
5-1 1
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FILM & SOURCE CHARACTERISTICS .  TABLE 5-5

FlLt \ , |  OR LIGHT C O L O R  T E M P .  K M I R E D  N O .
E KTACHROME 6100 +170

KODACHROME I I  & X 6100 +170

H.S .  EKTACHROME 6100 +170

KODACOLOR X 6100 +170

AGFACHROME 5500 +180

KODACHROME TYPE A 3400 +290

ANSCOCHROME 6000 +170

EKTACHROME TYPE B 3200 +310

SOOW PROJ. LAMP 3175 +320

32OO PHOTO LAMP 3200 +310

FLASH BULB -  WHITE 3800 +260

FLASH BU{-B -  BLUE 6000 +160

FLASHCUBE 5500 +180

ELECTRONTC FLASH (1 ) 6500 ave. +150

ffi

i*

(1)  Check your  par t icu lar  brand mfg.  ins t ruct ions sheet  for  data.

E X A M P L E S  M I R E D  C A L C U L A T I O N S

Problem: Ektachrome X f i lm, mired no. *170 (Table S-S), 6100K.
whi te  f  lash bu lbs,  mi red no.  *260 (Table  S-5) ,  3800 K.

F i lm  m i red  number  *170
Light source - (+)260

- 90 mired
Look in  Table  5-4,  f i l te r  808 has a mi red va lue of  -90.

Problem: High Speed Ektachrome f ilm rated ASA 400 (ESP-1 proces-
s ing1,  process ing does not  a l ter  mi red ra t ing o f  +170.
Elect ron ic  f  lash wi th  co lor  temperature o f  6500 K,  mi red
value f rom Table  5-5 is  +150.
What  f  i l te r  is  requi red to  use th is  combinat ion?

Fi lm mired number  *170
Light source - (+) 150

- ZO t i t"O
Look in  Table  5-4,  f i l te r  82A has a mi red va lue of  -21.

l f  the e lect ron ic  f lash un i t  above had an output  co lor
temperature of 6000 K in place of 6500 K, the mired value
would have been +170,  and no f  i l te r  would  be requi red.
The need for  a  f  i l te r  for  the above f lash wi th  on ly  an out

of balance of 500 K would probably be most noticable when
the subject is at close range. l f  the results appear cool or
b lu i sh ,  a  f i l t e r  w i l l  sh i f t  t he  ao lo r  t o  i t s  no rma l  va lue .

" * - ; - .  , , ; - . . r io * ,
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eaten up by the sea water  and the f lash un i t  jus t  is  not  re l iab le .  Wi th
h ighe r  ene rgy ,  wh i ch  t he  BC un i t  p roduces ,  t he  sys tem w i l l f unc t i on  more
re l iab ly  for  longer  per iods of  t ime.  Refer  to  F igure A-7,  page ,4-6.

The ext ra  energy or  "k ick"  can cause sone f  lash bu lbs to  exp lode out -
s ide of  the water ,  i f  the protect ive p last ic  sh ie ld  encas ing the g lass en-
ve lop is  loosened by submers ion.  For  safe ty  sake these bu lbs should  not
be used above water. Carry only as many f lash bulbs as you intend to use
on your  d ive,  w i th  maybe a spare or  two in  case of  mis f  i res .  Underwater
f  lash bu lb  implos ions ( inward exp los ion)  are not  uncommon,  and except

for  a  br ie f  smal l  pressure pu lse or  bang,  they are not  hazardous to  the d iver .
one is  wel l  adv ised,  however ,  to  wear  a t  least  one leather  pa lmed g love to
remove  spen t  bu lbs ,  r ega rd less ,  as  once  i n  a  wh i l e  a  bu lb  w i l l c rush  o r  snap
off where the envelop joins the base as you remove i t  from the ref lector.

The Nikonos BC accessory  f lash un i t  has a  very  s imple and easy to  op-
erate  bu lb  e jector  which does not  requi re  hand contact  w i th  the g lass en-
ve lop of  the bu lb .  l f  you do not  wish to  l i t te r  the upper  or  lower  wor ld  wi th
your  spent  g lass you wi l l  have to  catch the f  loat ing bu lb  as i t  is  re leased.
Few divers worry about these spent bulbs, but very nasty cuts have been
susta ined by people  on the beach who have s tepped on one of  them.  A
f l oa t i ng  bee r  can  o r  f l ash  bu lb  i s  l i t t e r  any  way  you  l ook  a t  i t .

To take f lash p ic tures wi th  your  favor i te  f  i lm,  and i t  is  a  good idea to
set t le  down wi th  one or  two types of  B&w and co lor  f i lm,  you must  match
your  f lash bu lb  l ight  character is t ics  to  that  o f  your  camera shut ter .  Your
Nikonos is  a  foca l  p lane shut ter  camera and wi l l  g ive you the best  resu l ts
wi th  FP long peak bu lbs.  Then match your  bu lb  co lor  temperature to  the f  i lm
color  temperature or  ba lance and you are ready to  get  down to  bus iness.

Each f lash bu lb  or  e lect ron ic  f lash un i t  manufacturer  prov ides l i te ra ture
wi th  h is  mater ia l  or  equ ipment  to  he lp  you determine the proper  f , /number  to
match your  f i lm speed and se lect  the requi red shut ter  speed.  The mathemat-
ica l  dev ice that  is  most  commonly  employed is  ca l led the gu ide number .
This number represents the product of the required f, /number and the dist-
ance to  the sub ject  in  feet .  Reproduced in  Table  5-6,  is  the in format ion
found on the back of the carton of 268 blue f lash bulbs and Table s-7, the
same in format ion f rom the back of  the car ton of  58 bu lbs.  The former  are
used for  the foca l  p lane shut ter ,  l i ke  the Nikonos,  and the la t ter  for  the
between the lens shut ter  l ike  the Rol le i  2 lnsquare camera.

Th i s  da ta  i s  g i ven  t o  t he  use r  as  a  gu ide  and  w i l l  va ry  f r om one  bu lb
brand to  the next -  Fur ther ,  the numbers g iven wi l l  g ive d i f ferent  resu l ts  to
d i f ferent  photographers  because of  equ ipment  var ia t ions l ike  re f  lec tor  re-
f l ec t i v i t y .  l f  you  use  t he  N i konos  BC f l ash  un i t  and  f i nd  t ha t  a  pa r t i cu la r
gu ide number  is  sat is factory ,  you can be reasonably  sure that  another  user
wi th  the same bas ic  type of  f  lash un i t  w i l l  a lso have good resu l ts  under  the
same condi t ions.  Someone e lse,  on the other  hand,  us ing a po l ished re f  lec tor
or  no re f lec tor  a t  a l l  w i l l  not  f ind the gu ide number  to  work  wel l  under  the
same c i rcumstances.  You must  f ine tune your  own equipment  to  your  own
waters and subject matter for best overal l  results.

l f  you were to use the data in Table 5-6 to take photos with your
Nikonos in  a i r ,  the numbers shown wi l l  be reasonably  accurate  i f  you con-
s ider  the re f lec tor  used and make proper  cor rect ions for  re f lec t iv i ty .  To
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f ind your  f , /number  for  a  g iven f i lm and shut ter  speed,  (you have FP sync

at  a l l  speeds f rom 1. /60th to  1 , /500th second wi th  the Nikonos)  f i rs t  f ind

you r  ASA f i lm  speed  a long  t he  t op  o f  t he  t ab le .  Fo l l ow  th i s  co lumn  down-

ward to  in tercept  the hor izonta l  l ine represented by your  shut ter  speed '

where the ver t ica l  co lumn in tercepts  the hor izonta l  l ine the gu ide number

of  the bu lb  is  shown.

Tabte 5-7,  on the other  hand,  is  not  in tended for  the Nikonos user  un-

l ess  t h i s  t ype  o f  bu lb  i s  a l l  t ha t  he  can  secu re  i n  an  emergency '  l n  t h i s

case he must set his shutter speed at 1,/3oth second i f  he wants results.

The  "B "  su f f i x  on  t he  number  i nd i ca tes  a  b l ue  dyed  bu lb  t o  be  used  w i t h

day l i gh t  co lo r  f i lm .  The  bu lb  can  a l so  be  used  f o r  B&w f i lm ,  bu t  i t  usua l -

l y  cos t s  more  t han  t he  wh i t e  bu lbs ,  so  i t  i s  be t t e r t o  use  i t  on l y  w i t h  co lo r .

U S I N G  T H E  G U I D E  N U M B E R

To  f i nd  t he  bes t  f , / number  t o  use  w i t h  a  g i ven  f l ash  i l l um ina t i on  sou rce

i t  is  on ly  necessary  to  d iv ide the gu ide number  by the d is tance f rom the

lamp  to  t he  sub jec t  i n  f ee t .  l f  you  p re fe r  t o  wo rk  i n  me t r i c  un i t s  i t  w i l l  be

necessary  to  make a new guide number  tab le  s imi lar  to  e i ther  5-6 or  5 '7 ,

d iv ide a l l  o f  thr  gu ide numbers shown by the factor  3 .28 ( there are 3 .28

feet  in  each meter ; .  The resu l t ing number  is  natua l ly  about  37+X smal ler

than those shown,  but  i f  you then d iv ide these by the d is tance f rom the

subject  to  the lamp in  meters  you wi l l  obta in  the very  same f , /number  as

the tab le  gu ide number  d iv ided by feet .  The examples are done in  the more

fam i l i a r  ( i n  t he  U .S . )  Eng l i sh  sys tem,  d i r ec t l y  f r om the  t ab le  va lues '

TABLE 5.6F P  B U L B  G U DE NUMBERS (268)  -  TA

SHUTT ER

S P E E D

F I L M  A S A  S P E E D  .  G U I D E  N O .

1  0 -12 16-20 25-32 40-64 80-125 160-200

up to 1,/30 65 85
' 1 1 0 150 200 260

1/12s 32 40 50 75 95 1 3 0

1/zso 2 2 28 3 6 5 0 7 0 9 0

1 /500 1 6 20 26 3 6 48 65

1 / 1 0 0 0  ( 1 ) 1 1 1 4 1 8 26 34 46

(1)  Speed not  ava i lab le  on the Nikonos '
(2)  Guide number  shown ts  approx imate

ig) l . \ l ikonos is synchronized for 268 bulb from 1,/60th to 1,2500th.

iai AuiO" numbers tor 4-5 pol ished ref lectors; open th f , /stop tor others'

(5)  Ba lanced tor  average co lor  f  i lm response '

E X A M P L E  -  G U I D E  N U M B E R  C A L C U L A T I O N
( 1 )  F i lm  se lec ted  f o rexamp le  i s  Ek tach rome  X  day l i gh t ,  ASA  64 .  F lash

bulb  is  a  b lue number  268.  Shut ter  speed of  1 /125th second '  Sublect

d is tance 10 feet .
5-14
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To f ind gu ide number  re fer  to  Table  5-6.  Enter  tab le  hor izonta l ly  a t
t he  shu t t e r  speed  a t  1 /125 .  En te r  t he  co lumn  ve r t i ca l l y  a t  t he  f i lm
speed ASA 64.  Read the gu ide number  75 where the co lumn and row
intersect .

To f ind f , /number ,  d iv ide the gu ide number  75 by the d is tance f rom
the sublect  to , the lamp 10 feet .

f  /number -  75+10 = 7.5
Now you wi l l  be hard pressed indeed to  f ind t /7 .5  on your  camera lens

sca le  so go to  the nearest  whole  f , /number  or  t /8 .  You could  guess the
locat ion on the sca le  where the odd f , /number  would  fa l l ,  but  for  a l l  p ract i -
ca l  pu rposes  t he  exposu re  l a t i t ude  o f  t he  f i lm  w i l l  hand le  t he  sma l l  e r ro r .
Fur ther  the number  may represent  a  f lash re f lec tor  that  is  not  qu i te  ident i -
ca l  to  yours  so you wi l l  need corrected gu ide numbers to  match your  own
f lash re f lec tor  and photographic  condi t ions i f  you have a cr i t ica l  co lor  ap-
p l icat ion.  Color  f i lm has an exposure la t i tude,  room for  er ror ,  o f  about  one
s top  wh i l e  B&W f i lm  w i l l  a l l ow  an  e r ro r  o f  abou t  two  s tops .  Fo r  f l ash  use
underwater  you wi l l  need a few test  exposures regard less to  zero- in  on an
approx imate gu ide number  so you wi l l  a r r ive a t  a  re f lec tor  cor rect ion a t  the
ve ry  same  t ime  w i t h  no  add i t i ona l  t es t s .  Mo re  on  t h i s  when  we  d i scuss
your  Nikonos underwater  wi th  f  lash.

As you set t le  on your  prefer red f i lm and bu lbs you should  f ine tune the
guide numbers to  your  par t icu lar  need or  tas te  in  co lor  saturat ion or  neg-
a t i ve  dens i t y .  You  w i l l  d i scove r  soon  enough  tha t  t he  gu ide  number  f o r
br ight  l ight  co lored subjects  or  areas is  not  qu i te  the same as for  dark
co lored subjects  or  areas.  You might  even d iscover  that  the gu ide number
wi l l  vary  some as your  bat ter ies  run down.

Regard less o f  the l i t t le  var iab les that  make the exposure jus t  a  b i t
more compl icated,  the gu ide number  method of  determin ing exposure is  the
most  re l iab le ,  cons is tant ,  power fu l  too l  you have in  your  favor .

One other  sub ject  needs ment ion a t  th is  t ime -  exposure for  two or
more sources of  l ight  a t  the same t ime.  Suppose both ava i lab le  and ar t i f ica l
l i gh t  a re  ac t i ng  on  t he  sub jec t  a t  t he  same  t ime .  To  de te rm ine  wh i ch  l i gh t
source is  the main or  key l ight  you must  compute the f , /number  for  each
and compare the resu l ts .  You wi l l  expose for  the most  dominate o f  the two
sources.  l f  ,  for  ins tance,  you took a meter  reading and the meter  ind icated
that  for  th is  f i lm and shut ter  speed and par t icu lar  lens to  sub ject  d is tance
the f , /number  should  be t /16,  you a lso are us ing f lash and v ia  the gu ide
number  you  f i nd  t he  f , / number  shou ld  be  t / 11 .  The  sma l l e r  i r i s  open ing ,
t / 16 ,  t e l l s  you  t ha t  t he  ava i l ab le  l i gh t  i s  b r i gh te r  t han  t he  f l ash  and  i s
t hus  t he  dom ina te  l i gh t  sou rce .

On  the  o the r  hand  i f  you r  ca l cu la t i ons  us ing  t he  bu lb  gu ide  number
i nd i ca te  t ha t  t ha t  i s  t he  sma l l e r  open ing  o f  t he  i r i s ,  t he  f l ash  i s  t he  dom-
inate source and that  f , /number  should  be employed.

l f  you use more than one f lash un i t  a t  the same t ime,  the resu l t  is  not
necessar i ly  tw ice as much l ight !  A ser ies  o f  tes t  exposures is  the most
ready means of  so lu t ion,  but  for  e lect ron ic  f lash,  one of  the new f lash
meters  can save cons iderab le  t ime and money through reduced f i lm and
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M BULB GUIDE NUMBER (58)  -  TABLE 5 .7

E x p o s u r e  i n f o r m a t i o n  f o r  N o . 5 B  f l a s h b u l b s , 2 0  m i l l i s e c o n d  t i m e  t o  p e a k .
Fo r  B&W o r  day l i gh t  c -o l o r  f  i l r ns

F I L M  T Y P E

GUI DE NO. =OR PCL I S H ED  R E FL E C T O R  ( 1 )

1/3O or
s lower

(2 )

1/50
1/60

1/100
1/125

l'rnoo
1/250

1/400
1 /500

ASA
S P E E D

E
o
J
o
o
F
I
g
J

o

ANSCOCHROME 50 150 130 1 1 5 100 80 50
ANSCOCHROME lOO 220 185 175 1 5 0 1 1 0 100

ANSCOCHROME 2OO 300 250 230 210 1 6 0 200

EKTACHROME X 175 1 5 0 140 1 1 0 90 64

H.S .  EKTACHROME 280 230 210 180 150 160

KODACHROME I  I 1 1 0 95 90 75 60 25

KODACHROME X 175 1 5 0 140 1 1 0 90 80 (3)

EKTACOLOR S 175 1 5 0 140 1 1 0 65 B_q 13)

=
od
o

PANATOMIC X 140 120 1 1 5 100 80 32
PLUS-X PAN 250 2 1 0 195 155 125 125

TRI -X  PAN 440 t70 350 300 230 400

VERICHROME PAN 250 2 1 0 195 155 125 125

BU

( 1 )  Fo r  d i f f used  o r  f o l d i ng  re f l ec to r s  open  1  l ens  s top  o r  mu l t i p l y  gu ide
number  by 0 .7 .

(2 )  'Synch ron i zed  f o r  X ,  F ,  M ,  o r  FP  th i s  shu t t e r  speed  on l y .
(3)  Rated by th is  manufacturer  the same as Kodachrome X,  speed is  c lose

enough so that  th is  is  reasonable  assumpt ion.

process ing cost .  Bu lbs wi l l  work  a lso wi th  some of  the new meters ,  but
each  f l ash  w i t h  a  bu lb  cos t s  t he  p r i ce  o f  t he  bu lb ,  whe reas ,  a  f l ash  f r om a
s t robe  cos t s  p rac t i ca l l y  no th ing  ove r  t he  l i f e  o f  t he  un i t s .

U N D E R W A T E R  F L A S H  W I T H  T H E  N I K O N O S
Underwater  wi th  your  Nikonos and accessory  BC f lash un i t  the gu ide

number  o f  t he  bu lb  manu fac tu re r  t akesa  nas t y  s l ump .The  tab le  gu ide  num-
ber  now wi l l  not  g ive accurate  resu l ts  and the co lor  o f  your  sub ject  be-
comes much more impor tant .  Through exper imentat ion you can f ind a  com-
mon denominator  to  the underwater  gu ide number  prob lem and th is  is  a
correct ion fac tor  that  accounts  for  the added f i l te r  fac tor  o f  the underwater
medium-d i r t  and water ,  sand and water  or  whatever  you have in  the water
of  your  loca l i ty .  The new medium (water )  is  not  as c lear  as a i r ,  but  ra ther
absorbs and scat ters  l ight  a long the path f rom the bu lb  to  the sub. lec t  and
f rom the subject  to  the lens.

Most underwater photographers seem to sett le on several,  not one,
correct ion fac tors  and these factors  seem to  ho ld  fa i r ly  wel l  for  most  types
of  t lash -  bu lbs or  e lect ron ic  d ischarge tube and at  any shut ter  speed
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where character is t ics  match.  The gu ide number  cor rect ion fac tor  is  de-
pendent  on the d is tance of  the f lash to  the sub ject  as  before.  When the
uni t  is  f rom 21/z  to  3  feet  f rom the subject  d iv ide the manufacturers  gu ide
number  by 4 : .  when the sublect  is  f rom 3 to  10 feet  d iv ide the sur face
guide number  by 21h.  You may f lnd that  in  your  par t icu lar  water  that  you
need someth ing in  between,  say 3  to  6  feet ,  and a fac tor  o f  3  is  probably  a
good s tar t ing po in t  for  your  tes t  p ic tures.

For  best  resu l ts  wi th  underwater  f lash,  begin  by shoot ing a  tes t  ro l l  o t
your  prefer red f i lm and necessary  f lash bu lb  o f  the cor rect  co lor  ba lance.
Use the factors  g iven above as your  s tar t ing po in t ,  then bracket  each ex-
posure by one or  two s tops,  keeping accurate  records o f  what  set t ings
were used and the d is tance est imated to  the sub lect .  When the resu l ts
come back f rom the processor ,  se lect  the p ic tures that  are proper ly  ex-
posed and compute the gu ide number  that  th is  exposure represents  by
mu l t i p l y i ng  t he  f , / number  by  t he  d i s tance .  Us ing  es t ima ted  d i s tance  i s
usual ly  prefer red,  except  for  very  c lose photos,  as  you se ldom have the
t ime  o r  means  t o  measu re  d i s tance  i n  rea l  l i f e  p i c tu re  s i t ua t i ons .  Be  su re
to  shoot  p ic tures a t  a  var ie ty  o f  d is tances so that  you have a re l iab le
guide number  for  the type of  water  and d is tance you in tend to  work .

Keep accurate  and complete  records when making test  shots .  Memory is
is  not  a lways as good as we would l ike  i t  to  be,  and somet imes lus t  a
l i t t l e  t h i ng ,  l i ke  t he  co lo r  o f  t he  sub jec t  o r  backg round ,  can  mean  the  d i f -
ference between a properly exposed picture and one that is over or under-
exposed.  Keeping a photo log book is  par t icu lar ly  impor tant  a t  the begin-
n ing of  your  career ,  but  the habi t  w i l l  a lways be an asset .

l f  you plan to work very close to subjects a new set of corrections may
be in  order .  ln  the case of  ex tens ion tubes a Bel lows factor  must  be con-
s idered.  See sect ion 6  on c lose-up photography wi th  the Nikonos for  fu l l
in format ion on how to  determine and ad lust  for  c lose-up lenses and ac-
cessory  lens estens ion tubes.

Black and whi te  f i lm gu ide numbers can be found about  the same way
as those a l ready descr ibed,  assuming the tests  above were made wi th
co lor  f i lm.  Another  impor tant  fac tor  enters  the scene for  B&W f i lm that
i s  no t  t oo  va r i ab le  i n  t he  case  o f  co lo r  f i lm ,  t ha t  i s  f i lm  p rocess ing .  Co lo r
f i lm processors  are ext remely  carefu l  to  cont ro l  the whole co lor  process,
good f ina l  resu l ts  depends on th is  cont ro l .  Most  commerc ia l  co lor  labs do
th is  wi th  great  care and repeatab i l i ty .  The B&W process,  on the other
hand,  can use a great  var ie ty  o f  chemica ls ,  temperatures and t imes on the
same  g i ven  B&W f i lm  and  each  p roduces  s l i gh t l y  d i f f e ren t  dens i t y ,  gamma
or  con t ras t  r esu l t s  i n  t he  f  i na l  nega t i ve .

When estab{ ish ing a gu ide number  for  your  prefer red f i lm,  and Kodak
P lus  X  pan  i s  a  good  cho i ce ,  beg in  you r  f i r s t  unde ru ra te r  r o l l  w i t h  a  se l -
ected few topside sublects of known tone value, exposed at correct shutter
speed and f , /number ,  so you have a po in t  o f  re ference to  ludge the qual i ty
of those f irst underwater shots. Take a few bracket shots of one to two
stops over  and under  the est imated exposure.  Later  when you do the same
thing underwater you have a good comparison for general contrast and
dens i ty .  Do not  a l ter  your  development  method or  laboratory  in  these test
ro l l s  un t i l  you  have  es tab l i shed  a  good  gu ide  l i ne .
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With your  Nikonos you can apply  d i f ferent  f i l te rs  on the lens whi le
underwater .  Do use these f i l te rs  a lso in  your  tes t ing p lan.  Compensate for
the absorpt ion o f  the par t icu lar  f i l te r  in  your  exposure.  The resu l t  on these
negat ives wi l l  g ive you a f i rs t  hand compar ison wi th  non- f i l te r  negat ives
so that you know if  you are gett ing what you want in penetrat ion and con-
t rast .  Af ter  you have a grasp of  camera handl ing and regular  exposure,
you may wish to  t ry  fur ther  negat ive cont ro l  as  obta ined by se lect ive ex-
posure and modi f ied development  o f  the f i lm.

The ser ious underwater  B&W photographer  wi l l  a t  least  process h is  own
negat ives as he then can cont ro l  the most  impor tant  s tep beyond expos ing
the  f i lm  i t se l f .  Any  camera  s to re  can  s ta r t  you  i n  t he  r i gh t  d i r ec t i on  w i t h
reference mater ia l ,  chemica ls  and bas ic  equipment .  A few of  the very
6as ic  i tems of  equ ipment  and chemica ls  for  B&W process ing are shown in
Table 5-8-

I t  is  not  suggested that  you s tar t  out  deve lop ing your  own co lor  f i lm as,
every th ing cons idered,  i t  w i l l  p robably  cost  less to  have a laboratory  do i t
for  you.  Develop ing co lor  f i lm is  easy,  but  requi res much more prec ise con-
t ro ls  than B&W f i lm and the chemica ls  are expens ive,  have a shor t  she l f
l i fe  and the temperature- t ime re la t ionsh ip  is  very  cr i t ica l .  The process
a l so  t akes  much ,  much  l onge r  t han  B&W.  B&W f  i lm  can  eas i l y  be  deve lop -
ed and ready to  dry  in  as l i t t le  as 20 minutes,  depending on the developer
and f ixer you select to use and whether you use a tray or tank method.

E L E C T R O N I C  F L A S H

The  N i konos  has  a  f oca l  p l ane  shu t t e rwh i ch  sweeps  t he  f i lm  du r i ng  t he
per iod of  exposure.  l f  you used an e lect ron ic  f lash at  a  shut ter  speed
above the recommended 1,/60th second, you take the chance of producing a
we l l  exposed  pa r t i a l  p i c tu re  o r  no  p i c tu re  a t  a l l .

The reason an inaccurate  exposure occurs  is  the durat ion o f  the l ight
pu lse produced by the d ischarge of  a  bank of  capac i tors ,  a t  very  h igh vo l t -
age ,  i n to  a  gas  f i l l ed  t ube .  The  speed  o r  du ra t i on  o f  t he  i on i za t i on  and  de -
ion izat ion o f  the gas can be anywhere f rom 1, /500th second to  1 , /10,000th.

At  1 , /60th  second or  s lower  (not  R set t ing! )  your  Nikonos opening shut -
t e r  cu r t a i n  o r  b l ade  has  f u l l y  opened  the  f i lm  ape r tu re  and  has  Jus t  t r i pped
the  c l os ing  cu r ta i n .  The  momen ta ry  e l ec t ron i c  f  l ash  now  exposes  t hewho le
f rame of  f i lm and you genera l ly  do not  care about  the rest  o f  the c los ing
cur ta in  t rave l  making up the ba lance of  the 1 , /60th second.  Beware,  how-
eve r ,  o f  doub le  exposu re  when  us ing  h igh  speed  f i lm  and  e lec t ron i c  f l ash
in  br ight  day l ight .  Here you can get  two d is t inc t  exposures,  one wi th  the
f l ash  and  a  second  w i t h  t he  ava i l ab le  l i gh t .  To  avo id  t h i s  t r y  t o  use  sma l l
i r is  openings,  large t /numbers,  and ho ld  the camera very  s teady.

Underwater  the 1 , /60th second shut ter  speed combined wi th  a  1 /1 ,0001h
o r  so  e lec t ron i c  f l ash  pe r i od  i s  a  good  s i t ua t i on  gene ra l l y ,  no  doub le  ex -
posure and the sublect  is  f rozen due to  the very  shor t  f lash.  l f  you want
i n ten t i ona l  b l u r  w i t h  e l ec t ron i c  f l ash ,  change  f r om f i sh  t o  t he  w ings  o f  a
hummingb i rd .

The gu ide number  for  your  par t icu lar  e lect ron ic  f  lash un i t  can be
found  e i t he r  as  da ta  i n  t he  i ns t ruc t i on  book le t  packed  w i t h  t he  f l ash ,  o r
as  a  compu te rd ia l  on  t he  f l " r n  

T ] l r , t se l f .  
To  es tab l i sh  a  bas i c  da tum
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l ine wi th  new equipment ,  set  the computer  to  the se lected f i lm ASA speed,
read the t /number  nearest  the sub lect  d is tance & mul t ip ly  the two va iues
together .  The number  that  resu l ts  is  the fami l ia r  gu ide number .  Record
th is  va lue in  your  log book and shoot  a  few exper imenta l  photos us ing the
same factors  ment ioned ear l ie r  as  underwater  cor rect ion fac tors ,  o i  use
the resu l t  o f  your  own BC f lash test  ro l ls .  Do bracket  these test  photos as
some adjustment  may be necessary  because the re f lec tor  is  not  the same
nor  the angle  o f  the l ight  beam. Again  compute a  new guide number  f rom
the  ac tua l  r esu l t s  and  use  t h i s  i n  f u tu re  s im i l a r  sho t s .

B&W FILM
BASIC EQUIPMENT AND

PROCESSING
CHEMICALS -  TABLE 5-8

B A S I C  E Q U I P M E N T
1 . P las t i c  o r  s ta i n l ess  s tee l  day l i gh t  deve lop ing  t ank  t o  f i t  you r

f i lm  s i ze .  The  N i konos  uses  35mm f i lm .  The  Ansco  Anscoma t i c
tank is  recommended for  a  good mul t ipurpose B&w or  co lor  tank
and the Nikor  s ta in less s tee l  tank and ree l  for  35mm wi l l  las t  a
l i f e t ime  w i t h  a  l i t t l e  ca re .
Glass graduate,  32 ounce.  I

Funnel  w i th  a  s ta in less s tee l  screen.
s t i r r i ng  rod  -  g l ass ,  p l as t i c ,  p l as t i c  coa ted  me ta l  o r  s ta i n l ess .
Thermometer - 0 to 150 degrees F.
F i lm  c l i ps  ( two  requ i red  pe r  r o l l ) ,  c l o thes  p ins  w i l l  a l so  wo rk .
Fou r  p l as t i c  o r  b rown  g lass  o r  p l as t i c  bo t t l es  w i t h  sea l i ng  caps ,
se lec t  a  s i ze  t o  ma tch  you r  chemica l  ba t ch  s i ze  l i ke  1  p t .  o r  t  q t .
Day l ight  f i lm change bag -  i f  you do not  have a darkroom.

2.

3 .

4 .

5 .

6.

7 .

8 .

B A S I C  C H E M I C A L S

1 .  Kodak  M ic rodo l -X  deve lope r  ( l ow  g ra in i ness ) .
2 .  Ag fa  Rad ina l  (  1  use  l i q .  concen t ra te )  deve lope r ,  u l t r a - f i ne  g ra in .
3 .  Acuf ine developer ,  rep len isher  type,  increases ASA speed,  f  ine

g ra in .  Ava i l ab le  as  d ry  powder .
4-  Kodak ac id  f ixer  (10 minute f ix ) ,  somet imes re fer red to  as Hypo.
5.  Kodak Rapid ac id  f ixer  (2-3 minutes f ix ) ,  a l ternate to  i tem 4.
6.  Kodak Hypo c lear  (saves wash water  and t ime af ter  f ix ing) .
7-  Kodak Photof  low,  f i lm wet t ing agent  to  reduce water  spot t ing.
8 .  P lenty  o f  runn ing water ,  B0 degrees F.  or  lower . *

I

the use of  f lash underwater  wi l l  genera l ly  set t le  down to  a  narrow
range of  sub ject  d is tance due to  the water  c lar i ty .  se ldom must  you rs .
member too many numbers or factors to get results. l t  does help, however,
t o  se lec t  a  spec i t i c  t ype  o f  f  i lm  and  s t i c k  w i t h  i t  t o  e l im ina te  a  new  se t  o f
fac tors  unt i l  you ga in  conf idence in  your  equipment  and techniques.  Do not
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a f ra id to  waste a  few shots  exper iment ing.  Exper imentat ion in  the long

run,  wi l l  save many pr ice less p ic tures and even reduce your  p ic ture un i t
cost  by  resu l t ing in  more good shots  per  ro l l .

Table  5-9 i l lus t ra tes that  the e lect ron ic  f lash un i t  requ i res more care
than bu lbs as no two un i ts  are exact ly  a l ike.  check your  own un i t  for
bas ic  gu ide number  and co lor  temper ture.  Use the mi red system and correct
t he  co lo r  ba lance  o f  you r  f i lm  and  f l ash .  The  e lec t ron i c  f l ash  un i t  i s  no t
l ike  the Nikonos BC f lash or  camera in  that  i t  i s  not  waterproof  in  i tse l f
and must ,  therefore,  be p laced in  a  waterproof  box or  hous ing of  some sor t .
l f  you f ind that  you need co lor  cor rect ion to  ba lance the cotor ,  the f i l te r
requ i red  i n  t he  f o rm  o f  an  i nexpens i ve  CP  ( co lo r  p r i n t i ng )  o r  ge la t i n  f i l t e r
can  be  p laced  d i r ec t l y  ove r  t he  f l ash  l amp  i ns ide  t he  f  l ash  hous ing .  These
f i l t e r s  a re  much  l ess  expens i ve  t han  g lass  f i l t e r s ,  and  can  be  cu t  w i t h  a
sc issors  to  f i t  your  f lash lamp and re f lec tor .  F i l ters  are Just  as e f fec t ive
on the l ight  source as they are on the camera lens and when located on
the l ight  source the lens is  f ree o f  ex t ra  g lass,  so that  o ther  opt ica l  de-
v ices or  f i l te rs  can be used at  the same t ime.  Once you f ind the cor rect
f i l t e r  f o r  t he  f l ash  i t  r ema ins  t he  same  and  you  can  a lways  l eave  i t on  t he
lamp.  Do correct  your  gu ide number  as some f i l te rs  wi l l  e f fec t  the l ight
output .  You can e i ther  ad lust  the gu ide number  or  d iv ide the ASA speed of
the f i lm by the f i l te r  fac tor  to  ar r ive a t  a  new ef fect ive ASA f i lm speed.
wi th  a  Bc f lash you could  a lso change the shut ter  speed,  but  you do not
have the same choice of shutter speeds with X sync at 1,/60th and 1,z30th
second on the foca l  p lane Nikonos.

Neutra l  dens i ty  f i l te rs  are idea l  to  put  over  the f  lash d i rect ly  to  reduce
b r i l l ance  f o r  c l ose  wo rk .  Th i s  i s  no t  so  easy  t o  do  w i t h  f  l ash  bu lbs  as  t he
system is  wet  and f i l te rs  must  be laminated in  p last ic  to  surv ive im-
mers ion .  N i konos  4X  and  8X  sc rew- in  neu t ra l  dens i t y  f i l t e r s  w i l l  he lp
where bu lbs are too br ight  for  the s i tuat ion.

TYPICAL ELECTRONIC FLASH GUIDE NUMBERS
for  KODACHROME l l  FILM -  TABLE 5-9

M F G . MODE L K  t l
G U I D E  N O

D U R A T I O N COLOR
T E M P .  K

HONEYWELL 3 0 0 4 0 1/1,200th

65D 80 1, /1 ,500th

s00 50 1, /1 .5001h

BRAUN 1 1 0 37 1,/800th 5600

2 1 0 47 1 /700th 5 6 0 0

N I K O N 56 1,/2.000th 6000

U L T R A B L I T Z E 1 6 0 45 1,/500th 5600

METEOR SPGH var i ab le 1, /1 ,0001h 5600

V I V I T A R 180 50 1, /1 ,0001h 6000

YASH I CA pro-50 33 1, /1 .0001h 5800
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I t  might  be wor th  not ing that  under  some c i rcumstances i t  is  pre ferab le
to  de te rm ine  you r  o r i g i na l  gu ide  number  by  us ing  t he  doub le  pa th  t he  l i gh t
mUs t  f o l l ow  to  t r ave l  f r om the  f l ash  i t se l f  t o  t he  f i lm .  The  l i gh t  pa th  i n
th i s  case  i s  app rox ima te l y  tw i ce  t he  es t ima ted  d i s tance  i f  t he  f l ash  i s
somewhere near  the camera -  that  is  the l ight  t rave ls  f rom the f lash to  the
sub lec t ,  f r om the  sub lec t  t o  t he  l ens .  Th i s  resu l t s  i n  a  number  abou t  tw i ce
as large for  your  gu ide number .  However ,  i f  you dec ide to  p lace your  f lash
somewhere outs ide the camera p lane and e i ther  forward or  behind the
camera,  a  more accurate  f , /number  wi l l  resu l t  by  comput ing wi th  the rea l
l i gh t  pa th  d i s tance .  Mos t  o f  you r  o r i g i na l  wo rk  i s  sa l vagab le  i f  you  have
kept  good records as i t  is  Just  a  mat ter  o f  comput ing the to ta l  l ight  path
guide number  f rom the known locat ion o i  the camera lens,  the f lash and the
best  exposed sub;ect .

METHODS OF CARRYING FLASH BULBS -  F IGURE 5-2

LOOP OF SUIT
RUBBERTY

4P
\\
'J5I''3FO N I O N

SACK

CUT
RUBBER TUBE

WITH
BELT LOOP

FIGURE 5-2. Flash bulbs are handy sources of light, but they present a
real transport problem to the photographer, particularly working through
the surf from the beach. Onion sacks or light weight ,shopping bags are
are good when diving from a boat or light surf. Strips of rubber or tubing.
sl i t lor individual bulbs or a loop of suit  material al l  make good al l  around
means of carrying hulbs. Spent bulbs should be put back in the carr ier.

Do not become a f lash bulb Li t te r-bug. Consider the hazard a broken
f  lash bu lb  represents  to  someone walk ing on the beach.  Return those spent

bu lbs to  the boat  or  the shore in  the same dev ice in  which you carr ied

them in to  the water .  l t  i s  lus t  a  l i t t le  more t rouble  for  you,  but  when you

look out  over  the c lean sur face of  the sea you wi l l  not  see a co l lec t ion o f
spent  f lash bu lbs (g lass beer  cans)  f loat ing o f f  to  be depos i ted e lsewhere,
adding to  the great  l i t te r  prob lem that  is  spo i l ing the env i ronment .

Remember unused f lash bulbs that have been submerged Can be danger-

ous i f  f i red in  the a i r .  l f  you use them above water ,  a  safe ty  she ld  over  the
ref lec tor  is  a  wise precaut ion to  prevent  in lury  to  your  sub lect  by  a  chance
exp los  i on .

Underwater  or  above,  some e lect ron ic  f lash un i ts  can g ive you a mi ld
shock i f  you grasp the synch cord termina ls  and the un i t  is  fu l ly  charged,
t h i s  i s  no t  usua l l y  dange rous  i n  i t se l f ,  bu t  i t  can  cause  a  sca re  i f  you  d id

not exPect it' 
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SECTION 6
ULTRA CLOSE.UP PHOTOGRAPHY WITH THE NIKONOS

Over the last ten years or so underwater photographers have found that
by e l iminat ing most  o f  the water  in  f ront  o f  the camera lens they could
come home with more useab-le photos. As a rule most of these close in
p ic tures a lso brought  home a l l  the sp lendor  and haunt ing beauty  o f  the
underwater world that was so lacking in more distant underwater photo-
graphs.

ln seemingly clear water something may be lost, even at moderate sub-
jec t  to  lens d is tance.  In  d i r ty  turb id  water  on ly  the most  drast ic  schemes
can y ie ld  useable  photographs.

Close-up or ultra-close-up pictures have become more than a sidel ight
with underwater photographers and proven above water techniques have
been adapted for submerged use with great success.

Close-up p ic tures are those genera l ly  taken c loser  than the unaided
standard lens focus ing range.  Ul t ra-c lose-up p ic tures are those taken
when the foca l  length o f  the lens is  a l tered mechanica l ly  by inser t ion o f
a  be l lows or  extens ion tube.  Where h igh p lus d iopter  supplementa l  lenses
are used c lose-up and u l t ra-c lose-up can over lap.  Macro photography is
th is  c lose or  u l t ra-c lose work,  whereas microscopic  p ic tures are in  a
c lass by themselves and are sub jects  great ly  magni f ied through a micro-
scope or  s imi lar  h igh power  opt ica l  or  e lect ron ic  ins t rument .

Your  Nikonos can do both c lose and u l t ra-c lose work through the
use o l  N ikonos c lose-up at tachment  manufactured by Nikon or  an assor t -
ment  o f  c lose-up dev ices and extens ion tubes manufactured by o thers .

N I K O N O S  C L O S E - U P  O U T F I T

The Nikonos c lose-up out f i t  is  p ic tured in  F igure 6-1.  The out f i t
cons is ts  o f  a  two e lement  supplementa l  lens,  f ie ld  f rame ho lder ,  spec ia l
BC f lash gun c lamp,  suppor t  rod and re lease lever  lock dr ive wheel ,  one
each f ramers for  the 28,35 and 80mm Nikonos lenses and a f ie ld  car ry ing
case made to  ho ld  the out f i t  p lus  one camera body.  The out f i t  a l lows
para l lax  f ree photographs when used wi th  the proper  f ramer  and the focus
cont ro l  set  a t  in f in i ty .  Note:  l f  the focus cont ro l  is  set  a t  o ther  than in-
f in i ty  the p lane of  focus is  NOT at  the f ramer ,  but  c loser  to  the lens.

l f  you wish to  use the Nikonos c lose-up out f i t  a t  focus cont ro l  set t ings
o the r  t han  i n f i n i t y  you  cou ld  make  a  spec ia l  f i e l d  s i ze  w i re  f r amer  t o  f i t
in  the regular  suppor t  bar  o f  the f rame ho lder ,  s ize and pos i t ion the new
framer  f rom a dev ice l ike  the Rober ts  Lens Focuser  shown la ter  in  th is
sec t i on  o r  ca l cu la te  t he  s i ze  and  pos i t i on  f r om op t i ca l  f o rmu las .

The two e lement  p lus d iopter  lens supplement  a l ters  the normal  lens
foca l  length so that  the photographer  is  ab le  to  get  c loser  to  the sub ject .
L ike o ther  d iopter  type lenses th is  un i t  does NOT requi re  exposure cor -
rect ion as would the same resu l t  w i th  extens ion tubes.  Combinat ions o f

6'1

il
ffi
ffi

www.orphancameras.com



diopter  lenses and extension tubes used
f  o r  the  tubes  a lone.  D iop ter  lenses  by
camera lens,  shorten the basic focal
aperture of  the combinat ion larger -  thus

together wi  |  |  requ i re correct ion
themse lves ,  combined w i th  the

length and makes the ef  f  ect ive
no need for exposure increase.

F IGURE 6-1 . Ni konos close-up outf it. The two e lement specia I sup-
plemental /ens is designed to work with the Nikonos 28, 35 and 80mm
/enses. l t  is not designed for use with the Nikonos 15mm, t/2.8, under-
water ultra-wide /ens which will focus from 12 inches to infinity.

HOW A D IOPTER OR SUPPLEMENTAL LENS WORKS

Your Nikonos 35mm standard lens wi l l  focus down to 0.8 meters (2.75
fee t ) ,  in  a i r ,  so  to  ge t  c loser  to  a  sub jec t  than tha t  w i l l  requ i re  some
opt ica l  he lp  beyond the  depth  o f  f ie ld .  Th is  dev ice  cou ld  be  an  ex tens ion
tube i f  you  had one,  o r  a  supp lementa l  lens .  The supp lementa l  lens  tha t
is  a standard part  of  the Nikon system is  s imple to use and,  compared to
an ex tens ion  tube,  does  no t  mater ia l l y  a l te r  the  exposure  to  the  f i lm.

The  supp lemen ta l  o r  d i op te r  l ens  i s  a  men i scus  l ens  ve ry  s im i l a r  t o
those used in  eye  g lasses .  Opt ic ians  ra te  eye  g lass  lenses  by  a  va lue
cal  led d iopt ic  power rather  than the more fami l iar  focal  length.  Concave
lenses  are  ra ted  in  minus  d iop ters  ( fo r  shor t  s igh ted  peop le)  wh i le  convex
f  ens are rated in posi t ive d iopters ( for  tar  s ighted people) .  Commercia l
supp lementa l  o r  d iop ter  lenses  can be  purchased as  " te lek  lens"  (Kodak) ,
these are  d iop ter  lenses  l i ke  -1 ,  -2 ,  -3  and -4 .  Pos i t i ve  d iop ter  lenses
may be  ca l led  "por t ra  lens"  (Kodak)  o r  jus t  s imp ly  c lose-up lenses .
These are in d iopter  +1 ,  +2,  +3,  +4,  +5 and So on up to about  +10.
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To conver t  f rom d iopters  to  foca l  length s imply  d iv ide the number  100
by the d iopter  va lue of  the lens.  The resu l t  is  the foca l  length in  the
metr ic  un i t  cent imeters .  One cent imeter  is  equal  to  10 mi l l imeters  i f  you
prefer  to  ta lk  in  normal  lens foca l  length language.  l f  you prefer  to  compute
o r  use  t he  Eng l i sh  sys tem o f  measu re  d i v i de  t he  f oca l  l eng th  va lue  i n
cent imeters  by 2 .54 ( there are 2 .54 cent imeters  in  one inch) .

Thus a supplementa l  lens wi th  a  d iopter  power  o f  *2  has a foca l
length o t  100 d iv ided by 12 or  50cm. A d iopter  lens wi th  a  power  o f  *1
has a foca l  length o f  100 d iv ided by *1  or  100cm.

To ca lcu la te  the e f fec t ive foca l  length o f  your  camera lens p lus one
or  more supplementa l  lenses i t  is  eas ier  to  conver t  to  d iopter  power  and
return to cm or mm later. To convert your camera lens focal length to
d iopters  again  d iv ide the number  100 by your  lens foca l  length in  cent i -
me te rs  (a  35mm lens  i s  3 .5cm,35  d i v i ded  by  10  as  t he re  a re  10  m i l l i -
meters  in  one cent imeter ) .  A s tandard Nikonos 35mm lens,  therefore,  has
a d iopter  power  o f  100 d iv ided by 3 .5cm or  28.6 d iopters .

To f ind the combined dioptic power of the camera lens and the sup-
p lementa l  lens,  add the d iopter  powers o f  the combinat ion,  watch the s ign
of  the supplementa l  lens!  To re turn to  foca l  length for  the combinat ion,
d iv ide the number  100 by the d iopter  power  o f  the assembly  and the resu l t
is  the foca l  length in  cent imeters(d iv ide by 2 .54 conver ts  to  inches or  by
mu l t i p l y i ng  by  10  conve r t s  t o  m i l l ime te rs ) .

l f  you were to  put  a  *2  d iopter  supplementa l  lens over  your  Nikonos
35mm lens (*28.6 d iopters)  the resu l t ing new foca l  length would be *2
p lus  *28 .6  o r  30 .6  d i op te rs .  D i v i de  t he  number ' 100  by  30 .6  and  t he  resu l t
is  *3 .27cm or  I32.7mm. Using the same method a *1  d iopter  lens on the
35mm camera lens wi  l l  conver t  the camera lens foca l  length to  33.Bmm,
and a *3  d iopter  lens over  the same camera lens wi l l  p roduce a combined
foca l  length o f  31.6mm.

Supplementa l  lens d iopter  powers are addi t ive .  l f  you p lan to  use one
or  more,  conver t  your  camera lens to  d iopters ,  add up a l l  the d iopter
powers  o f  t he  comb ina t i on ,  d i v i de  t he  number  100  by  t h i s  comb ined  d iop te r
power  va lue and you have the new camera lens and supplementa l  lens
combined foca l  length in  cent imeters .

For  best  resu l ts  and improved sharpness p lace mul t ip le  supplementa l
lenses over  the camera lens such that  the h igher  d iopter  va lue lens is  the
c losest  to  the camera lens and the weaker  fur ther  away.  F i l ters  used wi th
the combinat ion should  be mounted in  f ront  o f  the whole assembly .  More
than three supplementa l  lenses or  lenses wi th  f i l te rs  are not  recommended
as the qual i ty  o f  the image on the f i lm is  a f fec ted as wel l  as  the pos-
s i b i l i t y  o f  image  v i gne t t i ng  o r  edge  d i s to r t i on .

Opt ica l  per formance of  most  lenses in  combinat ion wi th  supplementa l
lenses is  reduced s l ight ly  by adding other  g lass e lements  in  f ront .  De-
gradat ion o f  the image or  f ie ld  near  the edge is  most  pronounced when the
aper ture is  fu l ly  open.  Therefore,  i t  i s  pre fer red that  the f , /number  wi th
supplementa l  lenses be t /8  or  larger  (s topped down)  for  best  resu l ts .
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Determining the correct focus with suppleri lental lenses can be a prob-
lem it  you do not have the diopter lens manufacturers correction tables to
convert lens focus values. However, this need not be a serious problem if
you use the Roberts lens focuser described in later pages. l f  you do not
have the dev ice you can ca lcu la te  the in f in i ty  pos i t ion in  a i r  and correct
the va lue for  underwater  use i f  des i red.  The main danger  wi th  ca lcu la t ions
is  that  a  s imple math er ror  can eas i ly  put  you out  o f  focus.

Should  you wish to  know what  supplementa l  lens is  requi red to  focus a
subject  a t  the in f in i ty  lens set t ing,  i t  i s  a  mat ter  o f  conver t ingthe lens to
subject  d is tance to  cent imeters ,  d iv ide the number  100 by th is  va lue.  The
resu l t ing number  lS the d iopter  power  o f  the lens requi red.

For  example i f  you want  to  take c lose-up p ic tures wi th  the Nikonos
80mm te lephoto lens and the subject  is  12 inches f rom the lens,  the re-
qu i red  supp lemen ta l  l ens  wou ld  be  ( i n  a i r ) :

12 inches x  2 .54 = 30.5cm
100 d iv ided by 30.5cm = 3.26 d iopters .  Use *3 lens as th is  is  a

standard d iopter  lens whereas 3.26 is  not .  Wi th  th is
ca lcu la t ion you know that  to  use the 80mm lens at  12
inches is  go ing to  take about  a  *3  d iopter  lens.  Now
calcu la te  the d is tance to  the sub ject  f rom the opt ica l
center  o f  the lens wi th  the s tandard f3  d iopter  lens.

100 d iv ided by *3  = 33.3cm or  13.3 inches.  (The 80mm lens must
be set  a t  in f in i ty  for  these ca lcu la t ions to  work) .

NOTE:  The opt ica l  center  o f  the lens is  not  the f ront  edge.
Usual ly  th is  po in t  in  a  lens is  about  where the i r is  is  located.
In the case of the Nikonos 80mm lens the focus point is not at
the i r is ,  but  forward of  the i r is ,  so a  f ina l  check wi th  a  Lens
Focuser  may s t i l l  be in  order  i f  you want  resu l ts  the f i rs t  t ime.

Any of  the o ther  Nikonos lenses could  a lso be used wi th  the *3 d iopter
supplementa l  lens and a l l  would  focus at  13.3 inches,  in  a i r ,  f rom the lens
wi th  the focus cont ro l  set  a t  in f in i ty .  The major  d i f ference in  the resu l ts
would be the s ize o f  the image on the f i lm.  l f  the 80mm lens is  used in
place of the 35mm lens, the image size woulb be a rat io of the reduction
ratios of the two lenses or 2.03X larger than the 3smm lens and 2.sX
larger than the 28mm lens at the same distance to the subject in air.

lmage s ize for  d i f ferent  sub ject  to  lens d is tances can be ca lcu la ted by
the formula shown below:

O S = l S
Eis Dt-r

Where:  OS = Object  s ize in  cm.
lS  =  lmage  s i ze  i n  cm.

DLS = Dis tance in  cm. ,  lens to  sub ject .
DL I=  D i s tance  i n  cm. ,  l ens  t o  image .

For the supplemental lens example on the previous page, a *3 diopter
lens over the 80mm camera lens, the image size would be calculated as
fol lows: (Refer to Figure 6-31.
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New focal length of comb'ination = DLl.
80mm = 8cm = *12.5 d iopters  (100 + 8) .
Supplementa l  lens is  *3 .
Diopter  power  o f  camera lens and supplementa l  lens is :

+12.5 (+) +3 = *15.5
100 d iv ided by *15.5 = 6 .46cm or  64.6mm = DLl .

Let  us assume the or ig ina l  ob ject  s ize was 1 inch or  2 .5cm.
Dis tance f rom the lens to  the sub lect  is  13.3 inches or  33.3cm.
Dis tance of  the lens to  the image is  the combined foca l  length
at  in f in i ty  set t ing or  as above 6.46cm. The las t  unknown va lue
in  the formula is ,  therefore,  the image s ize " lS" .  So lv ing for  lS
in  the formula we have:

$l
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O S = l S  o r
D G  D L I

l S = O S x D L l

D L S

Where: OS = 2.5cm
DLS = 33.3cm
DLI  = 6 .46cm

l s = ?

Subst i tu t ing the va lues for  the symbols  in  the new formula for
" lS"  we have the fo l lowing resu l t  and so lu t ion:

ls = oS x L= 2.5cm x 6.46cm = o.485cm *

DLS 33.3cm
*  The 80mm lens wi th  a  *3  d iopter  lens,  w i th  or ig ina l  sub ject

s i ze  o f  1  i nch  o r  2 .5cm.

Suppose the 28mm camera lens were used in place of the 80mm. l f  our
magn i f i ca t i on  o f  2 .5X  the  new  imagew i l l  be  0 .485cm d i v i ded  by  2 .5 ' o r
0 .19cm, Repeat ing our  ca lcu la t ion us ing the 28mm lens in  p lace of  the
80mm lens we have:

New foca l  length o f  combinat ion = DLl .
28mm = 2.8cm = *35.7 d iopters  (100 + 2 .8) .

_j l_d 
iopter supplemental lens.

+39.7 diopters total
100 d iv ided by *38.7 = 2 .58cm = DLl .
OS = 2.5cm ( the subject  is  s t i l l  1  inch long) .
DLS = 33.3cm ( the lens to  sub ject  d is tance is  s t i l l

13 .3  i nches ) .
DLI  =  2 .58cm (new for  the combined 28mm lens and *3

supplementa l  lens) .  ,

lS  = OS x DLI  or  2 .5cm x 2 .58cm = 0.194cm image
DLS 333c.

Mathemat ica l  so lu t ions are a l r ight  i f  you l ike  the analy t ica l  approach,
but you can get the same results for al l  practical purposes with the Lens
Focuser, and you know the results are correct because you can see the
end product.

l
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Moving c loser  to  your  sub ject  br ings your  f lash un i t  c loser ,  unt i l  a

po in t  is  reached where the in tens i ty  o f  the f lash becomes a prob lem.  Th is
p lus the ef fec t  on depth o f  f ie ld  wi l l  be d iscussed shor t ly .

Manufacturers  o ther  than Nikon are making d iopter  type c lose-up lenses
and dev ices which do exact ly  the same th ing as the d iopter  lens by them-
se lves do,  but  a t tach to  the lens in  a  d i f ferent  way than the threaded nose.

I t  is  poss ib le  to  use a 58mm threaded supplementa l  lens d i rect ly  in  the
nose thread of  the Nikonos tens (except  the 15mm uni t ) ,  in  p lace of  the
spec ia l  N ikonos hood,  which adapts  regular  Nikon 52mm threaded f i l te rs
and accessories to the 58mm lens thread. l t  is necessary, however, to get
water between the accessory lens and the camera lens or hydrostat ic pres-
sure wi l l  cause d is tor t ion and poss ib le  damage to  the accessory  lens.

l f  you use 58mm threaded accessor ies  d i rect ly  on the Nikonos lens,  put
the accessory on with the camera lens submerged so that water can enter
the space otherwise occupied by a i r .  Th is  cou ld  a lso be done in  a  pa i l  o f
water on the boat, but the threads are not watert ight so the water could
leak out  before you got  in to  the water .  The Nikonos hood on the other  hand
le ts  you thread the f  i l te r  or  52mm diopter  lens in to  the hood,  which in  turn
is attached to the camera lens with a very leaky thread.

The fact that water eventual ly enters the space between the camera
lens and the supplementa l  lens does not  appear  to  degrade the p ic ture.

However ,  a i r  bubbles t rapped between the un i ts  wi l l  degrade the resu l ts
so move the camera back-and-forth several t imes after you enter the water
to  be sure no a i r  remains t rapped.

There is  a  very  s imple way to  determine the p lane of  focus of  the
var ious Nikonos lenses when us ing e i ther  supplementa l  lenses over  the
standard lens or  extens ion tubes behind the s tandard ' lens or  any com-
b inat ion o f  supplementa l  lenses and extens ion tubes.  Th is  dev ice is  the
Roberts Lens Focuser for the Nikonos, shown in Figure 6-2.

The Roberts Lens Focuser, Vvas conceived by Fred M. Roberts, to take
the t ime consuming ca lcu la t ions and the t r ia l  and er ror  guess work out  o f
c lose-up photography wi th  the Nikonos.  The dev ice takes the p lace of  the
camera body ( temporar i ly )  for  ground g lass type focus ing of  the lens a t
ANY focus cont ro l  set t ing,  a t  ANY f , /number  o f  the lens and wi th  ANY
diopter  and extens ion tube or  combinat ion.  The dev ice is  used as fo l lows.

USING THE ROBERTS LENS FOCUSER ON THE NIKONOS

1. Remove the Nikonos lens from your camera body and attach what-
ever  combinat ion o f  ex tens ion tubes or  d iopter  lenses or  both that  you

wish to  use for  your  p ic ture. .

2. Place the Lens Focuser on the back of the lens or tube bayonet
mount  such that  the ground v iewing sur face is  located where the f i lm
would be in  the camera.  A l ign the v iewing screen wi th  the lens cont ro l
knobs as these are hor izonta l  when the lens is  ins ta l led in  the camera
body and th is  is  the proper  a t t i tude for  the v iew screen.
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3.  Ho ld  the  lens  and the  Focuser  together  w i th  your  le f t  hand wh i le
check ing  or  es tab l i sh ing  your  p lane o f  focus .  The focus  cont ro l  on  the
lens can be set  anywhere you wish,  but  i t  is  preferred to establ ish an
eas i  l y  r emembered  and  bas i c  ca l cu la t i ng  po in t  by  us ing  i n f  i n i t y .

4 -  ABOVE WATER USE:  The genera l  method o f  us ing  the  Focuser  i s
the same regardless of  the end use of  the camera,  wi th the except ion of
where you place your focusing target .  The target  is  anyth ing you wish
to use that  shows enough deta i  I  in  the smal l  35mm format so that  you
can te l l  when you are in focus.  Above water  focusing is  best  done wi th
a  pr in ted  copy  w i th  la rge  bo ld  le t te rs  l i ke  a  newspaper  head l ine .

4a-  Ho ld  the  combina t ion  o f  lens  and Focuser  ver t i ca l l y  above your
target, refer to Figure 6-2b, with the aperture at maximum open,
smal lest  f , /numbe.r .  Later  you can c lose the i r is  down to see the
dept  h  o f  f  ie  ld  i f  you  w i  sh .

4b- Release the guide rod c lamp, so that  the Focuser can be moved
f  ree l  y  up  and down w i thout 'b ind ing  on  the  rod .

4c .  Move the  combina t ion ,  lens  and Focuser ,  up  and down unt i  I  the
image of  the target  on the screen is  sharp.  l t  is  good pract ice to go
on both s ides of  focus,  then to set t le  down where maximum sharp-
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ness occurs .  The rectangular  screen is  the f  ie ld  o f  v lew seen by the
par t icu lar  lens or  combinat ion o f  accessor ies  and lens.  Th is  v iew
w i l l  a i d  you  i n  l oca t i ng  you r  f i e l d  f i nde r  o r  f r ames  l a te r  on  i f  you
wish to know where to aim the camera and yet where to locate the
f  ie ld  f rames so that  they are not  in  the p ic ture.  l f  the f rames are now
al ready in  your  p ic tures the Focuser  wi l l  he lp  you get  them out .

T igh ten  t he  gu ide  rod  c l amp  l i gh t l y  w i t h  you r  f i nge r  wh i l e  ho ld -
the combination of the lens and the Focuser at sharpest focus.

4e.  To f ind the f ie ld  focus po in t ,  where the subject  should  be,
measure the distance from the front edge of your lens (an easy re-
ference po in t )  to  the very  end of  the gu ide rod.  Lay your  sca le  or
ru ler  para l le l  to  the rod as shown in  F igure 6-2c.

5 .  UNDERWATER USE SETTING: Fo l low the same process as shown
above for  above water  set t ings,  w i th  the fo l lowing changes.  Refer  to
Figure 6-24.

5a.  Select  a  waterproof  target  -  l i ke  a  co in .

5b.  Select  a  vesse l  deep enough to  s imulate  the approx imate d is tance
of your framer from the front of the lens. l f  you do not know where
th is  is  located,  do the above water  focus test  f i rs t  and get  your  ap-
aprox imate d is tance in  a i r ,  a l low about  1 .3  t imes more for  underwater .

5c.  F i l l  the vesse l  w i th  water  ( i t  is  not  necessary  to  use sa l t  water
in  the vesse l  even i f  you p lan to  d ive in  the ocean -  f resh water  wi l l
do very  n ice ly) .  A bath tub or  s ink ,  pa i l  or  garbage can or  even a
back yard pool are acceptable vessels i f  they are deep enough for
your  par t icu lar  lens combinat ion.

5d. Placq, your combined lens and Focuser above the water and
lower  the combinat ion unt i l  the f ront  sur tace of  the LENS por t  is
submerged ,  DO NOT LET  THE REAR OF  THE LENS GET WET AS
THIS  IS  NOT DESIGNED TO BE  WATERPROOF.

5e.  Loosen the gu ide rod and move the combinat ion,  lens & Focuser
up and down unt i l  your  target  is  in  sharp focus on the screen.  You
may need to  i l luminate your  target  underwater  wi th  a  beam of  a  f  lash
l i gh t  i f  t he  bo t t om o f  you r  vesse l  i s  no t  we l l  l i gh ted ,  pa r t i cu la r l y  a t
h igher  . t /numbers.

5 f .  T i gh ten  t he  gu ide  rod  wh i l e  ho ld i ng  t he  comb ina t i on  a t  sha rp
focus.  Be sure the lens por t  is  in  the water  and be sure no bubbles
of air are trapped on the port or between the port and the close-up
dev ice or  supplementa l  lens as you wi l l  get  a  fa lse focus po in t .

59.  Measure the d is tance f rom the f ront  o f  your  lens or  d iopter  ac-
cessory lens to the very end of the guide rod just as before. Do
th is  in  the a i r ,  i t  i s  not  necessary  to  keep the f ront  o f  . the lens in
the water  a f ter  you have estab l ished the underwater  focus d is tance
and re ta ined i t  w i th  the gu ide rod.

Place the subject  f ramer  a t  the locat ion estab l ished by the end of  the
gu ide  rod .  S ince  t h i s  pos i t i on  was  ob ta ined  w i t h  t he  l ens  w ide  open
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t he  dep th  o f  f i e l d  w i l l  ex tend  app rox ima te l y  2 /3 rds  o f  t he  way  i n  f r on t  o f
the framer and 1/3 of the wav behind the framer.

l f  you want  to  use the lens underwater ,  but  on ly  have f ramer  d is tance
measurements  in  a i r ,  you can come very  c lose to  the cor rect  f ramer  locat ion
fo r  unde rwa te r  use  by  mu l t i p l y i ng  you r  a i r  d i s tance ,  any  un i t s  o f  measu re ,
by  t he  f ac to r  1 .33 .  Tha t  i s ,  a t  t he  same  l ens  f ocus  po in t  t he  f r amer  w i l l  be
1.33X fur ther  away f rom the lens underwater  than the same f ramer  would
be for  use in  a i r  a t  that  lens focus.  The number  1 .33 is  the rec iproca l  o f
3/a, the factor mentioned earl ier to correct underwater focus when the sub-

Ject  d is tance is  measured exact ly  and not  est imated for  normal  lens use.

D E P T H  O F  F I E L D  M E A S U R E M E N T S  W I T H  T H E  F O C U S E R

After  you have found the focus po in t  a t  your  largest  lens opening
( lowest  f , /number)  you may wish to  f ind out  where the depth o f  f ie ld  zone
of  focus l ies  wi th  respect  to  your  f ramer .  Normal ly  i t  is  best  to  have the
near  s ide ( the s ide toward the camera)  o f  your  depth o f  f ie ld  r ight  a t  the
leading edge of  your  f ramer  and the depth o f  f ie ld  zone pro ject ing away
f rom the f ramer  toward the sublect .

To f ind out  where the depth o f  f ie ld  l ies  for  the t /number  you p lan to
use (and you may have to  f ind that  out  la ter  by exposure tests ,  then f ine
tune your  f ramer  pos i t ion)  s top the lens down to  the f , /number  you know
w i l l  g i ve  you  max imum dep th  o f  f i e l d  w i t h  t he  N i konos  - t / 22 .  S ince  t he
ta rge t  now  i s  ve ry  d i f f i cu l t  t o  see  unde r  no rma l  l i gh t  you  w i l l  have  t o  i n -
crease the leve l  o f  i l luminat ion to  see the image.  l f  you are work ing
around a s ink  or  o ther  grounded water  vesse l  in  the home,  and are us ing
110  vo l t  AC  on  t he  l i gh t  sou rce  be  ve ry  ca re fu l  w i t h  t ha t  l i gh t  t o ' avo id  a
ser ious acc ident .  A good power fu l  f lash l ight  may be enough to  prov ide
the l ight  leve l  to  see the target  and th is  is  safe  to  use in  the bathroom or
s i nk  a rea  w i t hou t  i nduc ing  e lec t r i ca l  shock  haza rd .

P lace the f ront  por t  o f  the lens underwater  i f  your  prefocus is  for
submar ine use,  F igure 6-2A,  or  as shown in  F igure 6-28,  i f  in  a i r .  Re-
lease the gu ide rod and move as c lose to  the target  as necessary  wi thout
changing e i ther  the lens focus or  f , /number .  When the image is  unsharp,
move  back  un t i l  i t  JUST  becomes  sha rp .  Lock  t he  gu ide  rod  i n  p l ace  and
measure the d is tance wi th  a  sca le ,  re fer  to  F igure 6-2C.

Repeat  the sequence for  the " far "  focus po in t .  Move the lens away
f rom the target  unt i l  the image JUST stays sharp.  Again  lock the gu ide
rod in  p lace and measure the d is tance.  Do not  be surpr ised.  i f  the d i f -
ference between the two gu ide rod lengths is  less than /a  inch -  th is
narrow depth o f  f ie ld  is  one of  the great  prob lems of  c lose-up photography.

l f  you have a sub ject  that  has depth,  and most  sub jects  do,  p lace your
f r amer  a t  t he  nea r  s i de  o f  t he  sub lec t  and  t he  dep th  o f  f i e l d  w i l l  p rov ide
the " far "  focus as far  as i t  can at  the f , /number  you are us ing.  Bear  in
m ind  t ha t  t he  max imum dep th  o f  f i e l d  occu rs  w i t h  t he  l ens  se t  a t  i t ' s  sma l -
les t  opening ( largest  f , /number) .
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After establ ishing your point of focus remove the Lens Focuser and re-
ins ta l l  the lens on the camera body.  The Focuser  screen is  exact ly  where
the f i lm would be located and,  therefore,  the f i lm wi l l  see exact ly  what
you saw.  No more exhaust ive "wet"  or  "dry"  f ie ld  tes t ing for  focus is
needed for  that  par t icu lar  lens combinat ion -  change someth ing and you
need on ly  repeat  the above procedure wi th  the new combinat ion o f  opt ics .

The Lens Focuser wil l  not tel l  you what f , /number is required for per-
fec t  exposure.  Your  par t icu lar  l ight  source,  f i lm and water  condi t ions or
f i l te rs  wi l l  in f luence th is .  However ,  i f  you are us ing extens ion tubes the
Focuser  wi l l  a l low you to  make d i rect  measurements  o i  the image s ize,
t hus  es tab l i sh ing  t he  magn i f i ca t i on ,  and  t h i s  w i l l  p rov ide  t he  m iss ing  com-
ponent  in  the "be l lows"  fac tor  or  exposure cor rect ion formula.

EXPOSURE CORRECTION FOR LENS EXTENSION TUBES
No bel/ows factor occurs with diopter lenses in front of the camera

lens -  here you t reat  the exposure normal ly ,  reduc ing the l ight  source as
requi red due to  i ts  prox imi ty  to  the sub ject .  Th is  cor rect ion can be ap-
prox imate ly  computed as you shal l  see,  but  tes t  exposures are the best
overa l l  so lu t ion for  a l l  s i tuat ions.  When you get  good resu l ts ,  record th is
in format ion in  your  photographic  log book for  fu ture use.

The be l low factor  occurs  when the lens is  taken phys ica l ly  fur ther  f rom
the f i lm p lane than i ts  foca l  length.  when you use extens ion tubes (or  a
bel lows in  a i r )  the lens is  moved away f rom the f i lm p lane thus changing
the d is tance ins ide the camera that  the l ight  must  t rave l .  Th is  exposure
change is  eas i ly  ca lcu la ted i f  you know the magni f icat ion o f  the sub ject
a t  t he  f i lm  p lane .  Magn i f i ca t i on  i s  t he  ra t i o  o f  t he  image  s i ze  t o  t he  ob jec t
s ize as measured or  ca lcu la ted at  the f i lm p lane.  l f  a  sea shel l  was one
inch long in  rea l  l i fe ,  but 'appeared on ly  t /z  inch long at  the focus ing screen
of  the Focuser ,  the magni f icat ion would be 1/z :1  or  jus t  0 .5  for  use in  the
formula to  fo l low.  l f  the image is  the same s ize as the or ig ina l  ob ject  the
magn i f i ca t i on  i s  1 :1  o r  1 ;  i f  t he  image  i s  tw i ce  as  b ig  as  t he  o r i g i na l  ob -
j ec t  t he  magn i f i ca t i on  i s  2 ;1  o r  2 .  The  range  o f  magn i f i ca t i on  i s  f i xed  by
the length o f  the extens ion tube you are us ing.  Refer  to  the end of  th is
sect ion for  o ther  usefu l  opt ica l  formulas for  c lose-up work.

The formula to  use to  compute change of  exposure for  any extens ion of
t he  l ens  i s  as  f o l l ows :  (Be l l ows  and  ex tens ion  t ubes  on l y )

Ef fect ive Speed ES = (1  *  Magni f icat ion)2

l f  you had a 1 :1  ra t io ,  the image is  l i fe  s ize on the screen of  the
Focuser ,  the magni f icat ion is  1x and the formula would read:

E S = ( 1  + 1 ) 2  o r  Q ) 2 = + x

The 4x resu l ts  mean that  the speed of  the f i lm or  the shut ter  must  be
reduced 4 t imes to  a l low the same amount  o f  l ight  to  reach the f i lm p lane
as before the extens ion tube was ins ta l led.  A change in  speed of  2x  re-
presents  one f , /number  change a lso,  so i f  i t  were not  poss ib le  for  some
reason to change the shutter speed the f, /number can be changed to correct
the exposure.  When would changing the shut ter  speed be inef fect ive? You
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cannot  a l ter  the e f fec t ive speed of  an e lect ron ic  f lash un i t  as  th is  is
par t  o f  the character is t ic  o f  the l ight .  Here you s t i l l  have a cho ice,  how-
ever ,  you can change the type of  f i lm you are us ing -  fas ter  f i lm,  for
example,  to  mainta in  the prefer red f , /number .

Wi th  a  magni f icat ion ( reduct ion)  o f  thx ,  the image s ize is  1 /z the s ize o f
t he  o r i g i na l  sub lec t ,  t he  ca l cu la t i ons  wou ld  l ook  l i ke  t h i s :

55 = (72 + 1\2 or f'h)2 = 2.25x

Wi th  a  magn i f i ca t i on  (en la rgemen t )  o f  2x  (2 :1 ) ,  t he  image  i s  tw i ce  l i f e
s i ze  and  t he  ca l cu la t i on  wou ld  l ook  l i ke  t h i s :

ES  =  (2  +  t f  o r  ( 3 )2  =  g ;

A speed decrease of 9x represents 3/+ f,/stops (each f,/stop is equal to
tw i ce  as  much  l i gh t  as  t he  nex t  h i ghe r ,  o r  i n  t h i s  case  2x2x2*1  l e f t
over. l f  you are using electronic f lash you can not change your camera
shutter speed to compensate and stay synchronized, therefore, yor. l  can
change the lens f , /number  by 3% stops or  you can use a f i lm that  is  fas ter
than the one you had p lanned. to  use.

What would you do i f  you were using an extension tube with an elect-
ronic f lash unit and you were at least 2 stops under-exposed and your
lens was set for maximum depth of t ield, t /22.

Remember  that  the maximum depth o f  f ie ld  occurs  a t  the smal les t  lens
opening,  the h ighest  f , /number ,  so i f  you open the lens 2  s tops to  cor rect
the exposure you lose depth o f  f ie ld .  Two fu l l  s tops represents  a  speed
decrease of  4x .  S ince the e lect ron ic  f lash is  used you cannot  change the
Nikonos shut ter  speed f rom 1, /60th second and mainta in  sync.  Why not
change your  cho ice o f  f  i lm? l f  you had been us ing Ektachrome X wi th  a
f i lm speed of  ASA 64,  to  increase the sens i t iv i ty  4  t imes you wi l l  need a
f i lm 4 x  64 or  256 ASA.  High speed Ektachrome is  onty  ASA160.  However ,
Eastman Kodak of fers  a  spec ia l  deve lop ing serv ice ca l led ESP-1 ( for  an
extra fee) that changes High speed Ektachrome from ASA i60 to ASA 400.

ASA 400 is  too much speed for  the f , /numbers ava i lab le  on the lens.
ASA 400 divided by the required speed of ASA 256 represents an excess
f i lm speed of  1 .56x or  about  % stop more than you can obta in  on the lens
already set at t /22. Nikon does not make a 52mm threaded neutral density
f i l te r  equ iva lent  to  1 .5x,  but  Kodak and other  camera accessory  manufact -
urers  do make ge la t in  f i lm squares in  ND.2 and th is  va lue represents  %
s top .  Re fe r  I oTab le  A -1  , i n  t he  append i x  f o r  o the r  va lues  o f  ge la t i n  f i lm
f i l te rs .  Some of  these ND f i l te rs  are made in  g lass a lso,  see your  loca l
photographic  dealer  for  in format ion on these.

Underwater  you cannot  use the ge la t in  f i lm f i l te r  d i rect ly  over  your
Nikonos lens in  th is  case as the f i l te r  mater ia l  is  not  waterproof .  How-
ever ,  our  example says you are us ing an e lect ron ic  f lash un i t  and th is  is
not  usual ly  waterproof  e i ther ,  but  is  in  a  waterproof  hous ing.  By p lac ing
the ND.2 neut ra l  dens i ty  f i l te r  over  the face of  the s t robe you wi l l  reduce
i t 's  l ight  output  by % stop,  which is  exact ly  what  you need.
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I t  would  a lso be poss ib le  to  laminate a  larger  square o f  ge la t in  ND
f i l t e r  ma te r i a l  i n  p l as t i c  t o  f i t  a  wa te rp roo f  s t r obe  un i t  w i t hou t  bu i l t - i n
power  reduct ion capabi l i ty  for  c lose work.

Many other  manufacturers  than Kodak make co lor  f i lm and one of  these
f i lms might  meet  your  needs bet ter .  for  example Anscochrome 200,  ASA
200 .  l f  you  used  t h i s  f i lm  f o r  t he  s i t ua t i on  i n  t he  p reced ing  examp le  whe re
ASA 256 is  requi red then ASA 256 less ASA 200 teaves you onty  ASA 56
sho r t ,  o r  i n  speed  va r i a t i on ,56  d i v i ded  by256  i s  . 22  (abou t  / +x ) ,  wh i ch
would be wi th in  the exposure la t i tude of  the f i lm i f  you made no correct ion
at  a l l .  l f  you d id  wish to  get  the exact  exposure and a f ie ld  tes t  showed
you that  you needed one,  e i ther  an f , /number  ad lustment  would  be in  order
or  a  change to  the neut ra l  dens i ty  f i l te r  on the e lect ron ic  f lash face.

l f  you had the same s i tuat ion,  but  were us ing f lash bu lbs not  an
e lec t ron i c  f l ash ,  you  cou ld  use  a  l am ina ted  neu t ra l  dens i t y  ge la t i n  f i lm
f i l te r  over  your  f lash re f lec tor  or  you could  use the Nikonos 4X 52mm
screw- in  f i l te r  and ad lust  the f i lm speed or  shut ter  speed unt i l  you had
a proper  match whi le  s t i l l  main ta in ing a smal l  aper ture for  best  depth o f
f i e l d .  when  us ing  FP  f l ash  bu lbs  you r  N i konos  i s  synch ron i zed  a t  a l l
the shut ter  speeds shown in  Table  S-1.

Photography is  not  a lways as s imple as "a im and shoot" .  When you
a re  wo rk ing  i n  a  comp lex  s i t ua t i on  l i ke  c l ose -up ,  you  have  a  number
of  ways to  get  resu l ts  & somet imes you must  t ry  more than one to  ach ieve
the  resu l t s  you  des i re .  Th i s  i s  common ly  ca l l ed  EXpERIENCE.

Be fo re  l eav ing  t h i s  d i scuss ion  on  f i l t e r s  f o r  t he  N i konos  i t  shou ld  be
rpnt ioned that  v iv i tar ,  another  lens manufacturer ,  makes d iopter  and ND
f i l ters  in  S8mm threaded mounts .  These wi l l  f i t  the nose thread of  the
N ikonos  l ens  w i t hou t  t he  hood .  The  V i v i t a r  2x  ND f i l t e r  ( t hey  have  a  2X
and a 4X ND f i l te r )  can be used d i rect ly  in  the lens nose thread i f  the
f i l te r  is  appl ied wi th  the lens submerged so that  water  gets  between the
f i l te r  and the f ront  lens por t .  These f i l te rs  are not  made for  use in  sa l t
water ,  but  w i l l  s tand-up reasonably  wel l  i f  you wash them af ter  each use
wi th  f resh water  and dry  them carefu l ly .

EXPOSURE CLOSE.UP WITH FLASH

At best  a  ca lcu la ted exposure cor rect ion for  your  l ight  source -  bu lbs
or  s t robe -  is  an educated guess that  requi res an actua l  exposure test  to
conf i rm.  However ,  a  ca lcu la ted exposure is  a  good s tar t ing po in t  as  one
cou ld  was te  cons ide rab le  f  i lm  even  ge t t i ng  t o  t h i s  po in t  w i t hou t  some
fo rm o f  gu ide  l i nes .

To compute approximate close-up exposure change from known distance
value,  f i rs t  determine a sat is factory  t /number  a t  a  g iven d is tance.  Use
your  cor rected underwater  gu ide number  for  be low water  or  the bu lb  or
s t robe gu ide number  d i rect ly  above water .  Your  s t robe exposure computer
probably  goes to  3  feet  and you should  have no prob lem f ind ing an f , /s top
at  or  near  th is  d is tance.
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For  ease of  ca lcu la t ion le t  us  assume an even d is tance number  l ike  4
feet to start with. When you advance toward your sublect with the f lash
uni t  and camera % of  the d is tance,  i .e .  ' t  foot ,  s top down one fu l l  s top.
When you move 1A of the way again (% of 3 feet, the distance left  after the
first move) you advance 0.75 feet or g inches, stop down one more ful l
s top on the lens.  Reduce the aper ture or  ava i lab le  l ight  leve l  one fu l l
stop for each l+ reduction in the remaining distance.

l f  by  the t ime you ar r ive a t  the actua l  d is tance of  your  sub ject  f rom the
f ight and you have an estimated f, /number much larger than the t/22possi-
b l e  on  you r  N i konos  l ens ,  you  w i l l  need  (1 )  a  s l ower  f i lm  o r  ( 2 )  l ess  l i gh t .
Less l ight  is  poss ib le  by employ ing faster  shut ter  speeds,  for  Fp sync
bulbs,  not  s t robe,  smal ler  wat t -second output  s t robe un i ts  or  neut ra l
dens i t y  f i l t e r s  on  t he  camera  l ens  o r  t he  l i gh t  sou rce .

You may say at  th is  po in t  in  the d iscuss ion,  "wouldn ' t  I  get  the same
th ing by tes t  exposures?" .  Yes,  i f  you wish to  spend the t ime and pay
the pr ice o f  f i lm and process ing you could  get  to  the r ight  exposure by
test ing a lone.  l f  you get  los t  in  the theory  or  math requi red,  tes t  ex-
posures are cer ta in ly  a  way to  an end.  on the other  hand,  i f  you exper i -
ment  and learn the theory ,  no s i tuat ion wi l l  res is t  your  e f for t  and you wi l l
become a better photographer.

once in  awhi le  you may f ind yourse l f  w i thout  enough t ime to  run test
exposu res .  l f  you  f i nd  you rse l f  i n  t h i s  s i t ua t i on ,  d i v i ng  a  "once  i n  a  l i f e -
t ime"  spot ,  yor . r  take the chance of  no resu l ts ,  poor  resu l ts ,  fa i r  resu l ts
or  good resu l ts .  Not  very  good odds i f  you are us ing co lor  f i lm wi th  i ts
very  narrow la t i tude of  exposure.

l f  you do ca lcu la te  or  predetermine approx imate exposure va lues,  do i t
in  a  photographic  log book so that  in  the fu ture you have a re ference po in t
for  o ther  such exper iments .

The use of close-up supplementary diopter lens (before the lens) and
ex tens ion  t ubes  (beh ind  t he  l ens ) ,  o r  comb ina t i on  o f  l ens  and  t ubes  w i l l
open a whole new wor ld  o f  photography.  you wi l l  f ind yourse l f  look ing at
your  env i ronment  through a new eye,  th ings that  were smal l  and unnot iced
now become at t ract ive and at ta inable  wi th  the camera lens.  The h idden
wor ld  o f  nature is  no longer  qu i te  as myster ious as before.

what  you se lect  to  photograph,or  your  sk i l l  a t  composi t ion,  is  beyond
the scope of this booklet. However, subjects related to other aspects of
underwater  and tops ide photography wi l l  be covered in  companion vo lumes
dea l i ng  w i t h  spec i f  i c  sub jec t s .

You r  N i konos  i s  a  f i ne  p rec i s i on  mach ine  capab le  o f  supe rb  resu l t s .
l f  you now bet ter  unders tand the means of  u t i l i z ing your  camera system,
and have increased the range and ut i l i ty  o f  your  camera in  your  hands,
then the purpose of  th is  book has been rea l ized.
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UEEFUL OPTICAL FORMULAS

For those who wish to delve deeper into the mathematical aspect of
c lose-up photography the fo l lowing formulas should  be at  least  a  s tar t ing
point. Refer to Figure 6€, for a diagram of important Nikonos lens locat-
ions for the formula values.

I t  is  not  w i th in  the scope of  th is  book to  go in to  more deta i l  on c lose-
up photography and i ts related problems. However, a companion book of
th is  ser ies  wi l l  be devoted to  th is  sub lect .

FIGURE 6-3

EXTENSION TUBE

DLS

lS  = lmage s ize in  cm.
OS = Object or subject size in cm.
DLS= Distance from lens to subject in cm.
DLI = Distance from lens principle focus to image in cm.
M = Magnif icat ion or reduction rat io.
F = Focal  len g th  o f  the lens in  cm.
R = Reproduction rat io.
BF = Bellows factor.
AsA = American standard Associat ion (f i lm speed rat ing system).

Dimensions for  Anchor  shack brand tubes are:  #1 2.6cm:  #2 b. lgcm
and numbers 1*2 7 .7gcm Approx imate ly .

Pr inc ip le  Focus in  a  lens is  approx imate ly  located at  the i r is  d ia-
phragm.

Measurements  f rom the pr inc ip le  focus to  the edge of  the lens for  the
Nikonos 28mm lens is  about  3 .Ocm; for  the 35mm lens about  2 .3cm and
for the 80mm lens about 1.29cm.

(B)

PRINCIPAL FOCUS

(A)

(B)

I
(c)
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(D )  l nsu f f i c i en t  da ta  ava i l ab le ,  a t  t h i s  pub l i ca t i on ,  on  t he  1Smm t / 2 .8
u l t r a -w ide  ang le  N i konos  l ens  t o  eva lua te  resu l t s  o f  t hese  ca l cu la t i ons ,
however ,  a  be l lows factor  o f  38.4  (1 t2)  would  mean High Speed Ekta-
chrome f i lm,  ASA 160,  would  have an ef fec t ive f i lm speed of  160=
38.4 or  41.6 ASA ef fect ive.  St i l l  fas t  enough for  some uses.

FORMULAS

I M A G E  S I Z E  -  ( O s )  ( D L l )  =  l S

DLS

O B J E C T  D I S T A N C E  -  ( D L l )  ( F )  =  D L S

D L I - F

REPRODUCTION RATIO = OS or  DLS -  R

I S  D L I

MAGNI FICATI  ON

BELLOWS FACTOR -  (M+1)2 = BF ( lJsed wi th  bet lows or  tubes)

BELLOWS FACTOR for ANCHOR SHACK extension tubes, focus set af
infinity. Values for other tubes can be calculated from formulas above.

N I K O N O S

L E N S

B E L L O W S  F A C T O R

N O T E# 1 # 2 #  1 + 2

1 5 m  m 7 . 4 8 X 1 9 . 9 X 3 8 . 4 X ( D )

2 8 m  m 3 . 1 2 X 6 . 8 4  X 1 1  . 2 X

3 5 m m 2 . 6 6 X 5 . 6 4  X 9 . 7  4 X

8 0 m  m 1  5 6 X 2  5 5 X 3  5 6 X

EFFECTIVE FILM SPEED = ASA = ASA ef fect ive

(NOTE: The effect ive t i tmspeed is the 3i"O for your meter sett ing or the
value fo use when calculat ing a f lash guide number).

Tables in Section 6 include the 11mm lens in filter factor calculations for
extension tubes, but i t  is unl ikely that this /ens wil lwork without distor-
tion or image vignetting due to the proximity of the rear element to the
t i lm p lane.

or REDUCTION RATIO =_!l=_.11= M

o s R
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A P P E N D I X  S E C T I O N

N I  K O N O S  S P E C I  F I C A T I O N S

24x36mm.

35mm width ,  Casset te  type wi th  20 or  36 exp.

15mm t / 2 .8 ;  Ape r tu re  range  -  t / 2 .8 ,4 ,  5 .6 ,  B ,
11 ,  16  and  22  w i t h  c l i c k  s tops ;  Focus
r a n g e  -  1 2  i n c h e s  t o  i n f i n i t y .  S u p p l i e d
w i th  shoe  moun ted  op t i ca l  v i ew f i nde r .

28mm t /3 .5 i  5  groups,  6  e lements  ( f ront  con-
cave  l ens  i nc l uded ) ;  P i c tu re  ang le  59  de -
grees underwater ;  Aper ture range -  t /9 .5 ,
4 ,  5 . 6 ,  8 ,  1 ' 1 ,  1 6  a n d  2 2  w i t h  c l i c k  s t o p s ;
Focus  range  -  2  f ee t  ( 0 .6m)  t o  i n f i n i t y .
A t t achmen t  s i ze  (nose )  58mm,  p i t ch  0 .75
m i  I  l i m e t e r s .

35mm t / 2 .5 ;4  g roups ,  6  e l emen ts  ( f r on t  g l ass
por t  exc luded) ;  P ic ture angle  46 degrees
underwaterl  Aperture range-t/2.s, 4, S.6,
8 ,  1 1 ,  1 6  a n d  2 2  w i t h  c l i c k  s t o p s ;  F o c u s
range  -  2 .75  f ee t  ( 0 .8m)  t o  i n f i n i t y ;  A t -
tachment  s ize ( r *q ;e)  58mm, p i tch 0 .75mm.

80mm I /4 ;  4  groups,  4  e lements  ( f ront  g lass
po r t  exc luded ) ;  P i c tu re  ang le  30  deg rees ,
20minutes in  a i r ,  22 degrees underwater ;
Aper ture range 4,  5 .6 ,  .8 ,  11,  16 and 22
w i th  c l i c k  s tops ;  Focus  range  -  3 .5  f ee t
(1m)  t o  i n f i n i t y ;  A t t achmen t  s i ze  (nose )
58mm,  p i t ch  0 .75mm;  we igh t  i n  a i r  27 \g r .

Foca l  p l ane ,  ve r t i ca l  du ra lum in  cu r ta i ns ,  se l f -
capping type.

'  
8 ,1 /3O,  1 /60,  ' l /125,  1 /250,  1 /SOO second.

Equ i -d i s tan t  g radua ted  sca le  w i t h  c l i c k
s tops.

Albada type;  35mm lens -  Br ight  f rame coverage
and para l lax  compensat ion corner  mark ings for
2.75 feet  (0 .8m).

80mm lens -  Accessory  shoe mounted br ight
f  rame coverage,  para l lax  compensat ion cont ro l ,
d i s tance  ca l i b ra t i ons  t o  ma tch  l ens  va lues .

Actuated by one stroke, 73 degree, lever on.
camera body.

il
#

['
t
$P I C T U R E  S I Z E :

F I L M  S I Z E :

LENSES:

SHUTTER:

SHUTTER SPEEDS:

VIEWFINDERS:

tr
f

I
I
I
i{
1i

f
*
f

t
*

F ILM ADVANCE:
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N I  K O N O S  S P E C I  F I C A T I O N S

SHUTTER cocK lNG:  Au toma t i ca l l y  ope ra ted  by  re tu rn ing  sp r i ng
mot ion of  f  i lm advance_re lease lever .

SHUTTER RELEASE:  Ac tua ted  by  B  deg ree  mo t i on  o f  t he  f i lm  adv -
ance-re lease lever ,  moved towards body.

F I L M  R E W I N D :  L i f t - u p  c r a n k  w i t h  s h u t t e r  d i a l  s e t  a t  , , R , ' .

F ILM PRESSURE PLATE:  H inged  to  f ac i t i t a te  f i tm  l oad ing .

FLASH sYNcHRoNlsM.  waterproof  socket  wi th  Fp and X contacts .

EXPOSURE coUNTER: 36 cont inuous,  2  per  mark,  automat ic  re turn to
zero wi th  removal  o f  the inner  body.

OAMERA BoDY:  lmp regna ted  d ie - cas t  a l um inum,  "o "  r i ng  sea l .

ACCESSORY SHOE:  Sp r i ng  l ock  t ype ,  s tanda rd  con f i gu ra t i on .

TRIPOD socKET:  Located in  sync por t  p lug,  thread l+-20 UNC.

D I M E N S I o N S  ( n o  l e r i s ) :  3 . 9  i n c h e s  h i g h  x  5 . 1  i n .  w i d e  x  1 . 9  i n .  d e e p .

WEIGHT (no  l ens ) :  A i r  20  ounces  (540  g rams) .

CLOSE-UP OUTFIT :  Lens  -  2  g roups ,  2  e l emen ts ;  Sub jec t  d i s tance
235mrn f rom ver tex o f  lens,  camera lens set  a t
i n f i n i t y .
Magn i f  i ca t i on  -  28mm lens

35mm lens

80mm lens

SPORTFINDERS:

1/6x underwater.
1 /4 .5x underwater .
1 / 6 . 5 x  i n  a i r .

1 /2 .2x underwater .
1 / 3 x  i n  a i r .

Weight  -  20 ounces (540 grams)  wi th  28mm sub-
lec t  f ramer .

Accesso r i es  -  Th ree  sub lec t  f  r amers ,  s ta i n l ess
s tee l ,  f  u l l  f r ame  t ype  f o r  28 ,  35  &  BOmm lenses .
C lose -up  f l ash  ho lde r .  Foam f i l l ed  compar tmen t
case for  f lash c lose-up ho lder ,  f ramer  suppor t
a t tachement  and lens suppor t  and safety  cam
remo te  d r i ve  whee l .

Shoe mounted,  open f rame type,  v iewing d is t -
ance B5mm, underwater  f rame coverage '10 f t .  or
3m.  35 -80mm comb ina t i on ,  p l as t i c ,  ze fo  pa ra l -
lax  d is lance 2m underwater .  28mm, rubber ,  zero
pa ra l l ax  f ocus  d i s tance  unspec i f  i ed .

58mm lens  t h read ,  p i t ch  0 .75mm,  i n te rna l  t h read
52mm fo r  N i konos  (N i kon )  t h readed  f  i l t e r s .
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SUPPLEMENTARY GRIP :  Wh i te  and  b lack ,  r ubbe r ,  used  t o  f ac i l i t a te  ope r -

a t i on  o f  l ens  con t ro l s  when  wea r i ng  g loves .

PRESSURE FI ING:

CAMERA CASE:

FLASH ADAPTOR:

BC FLASH UNIT :

AG BULB ADAPTOR:

L I G H T M E T E R :

N I  K O N O S  S P E C I  F I C A T I O N S

Accesso ry  r i ng ,  supp l i ed  w i t h  28mm lens ,
screw in to  the S8mm nose thread to  apply  pres-
sure to  the por t  to  insure water t ightness of  lens
when in  a i r  and not  sub lect  to  hydrosta t ic  pres-
s  ure.

Accessory ,  sof t  leather ,  camera neck-s t rap used.

PC sync cord adaptor  f i ts  in  body f lash por t .
D ia l s  synch ron i za t i on  -  Red  FP ,  B lack  X ,  f o r
use  i n  a i r  on l y ,  no t  unde rwa te r .

Adlustab le  angle ,  ex tens ion length & detach-
ab le  f rom the camera mount  whi le  submerged.
Sat in  Chrome d ish re f lec tor  wi th  bayonet  base
f  lash bu lb  socket ,  lever  bu lb  re lease.

Used wi th  BC f  lash un i t  to  reduce s ize o f  bay-
onet  to  accept  AG f lashbulbs in  a i r  or  under-
water.

Mo lded  p las t i c  hous ing ,  "O"  r i ng  sea led ,  de -
s igned tor  the Sekonic  Auto-Lumi  meter  model
L-86 exc lus ive ly ,  meter  range t /1  to  t /32 i
$hutter speeds 8 seconds to 1/2000th second;
F i lm  speeds  ASA 6  t o  12 ,000 ;  EVS f i lm  speed
sca le  2  t o  19 ;  D in  f i lm  speed  sca le  3  t o  42 .
Photo-e lect r ic  ce l l ,  no bat tery  is  requi red.
S ing le  con t ro l ,  "O"  r i ng  sea led  and  ad . l us tab le
wh i l e  submerged .
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C O M M O N  N E U T R A L  D E N S I T Y  F I L T E R S .  T A B L E  A - 1 .

N E U T R A L  D E N S I T Y  F I L T E R
S E L E C T O R  C H A R T .  T A B L E  A - 2

s
fx
i 4 .
,#
l&i

#
ifl,
l4t,

IF
L:*l

_&;,. .:;.;r,i-,

D E N S I T Y PERCENT
TRANSMISSION

F I  L T E R
FACTOR (X )

INCREASE
IN  STOP

0 . 1 0 80.0 1 . 2 Y2

0.20 65.0 1 . 5 3/a

0.30 (2x) 50.0 2 .0 1

0.40 40.0 2.5 11/t

0.50 32.0 3 . 1 13/t

0 60 (4x) 25.O 4 . O 2

0 .70 20.0 5 .0 2Y4

0.80 1 6 . 0 6 . 2 234

0.e0 (8x) 1 3 . 0 7 .7 3
1 . 0 0 1 0 . 0 1 0 . 0 314

f , / S T O P  F O R
C O R R E C T
E X P O S U R E

S M A L L E S T  t / S T O P  O F  L E N S

t /16 t/22

N D  F I L T E R  T O  U S E

t / 2 2 N D  . 3 n o n e

t / 3 2 N D  . 6 N D  . 3

t / 4 5 N D  . 9 N D  . 6

t / 6 4 N D  1 . 2 N D  . 9

t  / 9 0 N D  1 . 5 N D  1 . 2

t / 1 2 8 N D  1 . 8 N D  1 . 5

t / 1 8 0 N D  2 . 1 N D  1 . 8

t  / 2 5 6 N D  2 . 4 N D  2 . 1
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NfKONOS UNDERWATER l5mm NIKKOR I /2.8 LENS

A-2

FIGURE A-2. THE N/KONOS IJNDERWATER 15MM NIKKOR I/2.8 LENS.
Ihis ultra-wide angle /ens is corrected for use underwater only. /fs 94"
picture angle makes it ideal for use in murky water, where the cameraman
must get c/ose to the subiect.The 15mm Nikkor /ens comes with i ts own
wideangle viewf inder. The /ens is a true ultra-wide without the f isheye
image look.

LENS SPEC/ F tCAflONS : Focal length 15mm; Maximum aperture tl 2.8 ;
Lens construction, g elements in 5 groups; Picture angle is 94" under-
water; Di s tance scale, inf ini ty to 0.3 m (12 inches), graduated in both
feet  & meters;  Aperture sca/e t12.8 to t l22;  Mount ,  Nikonos specia l ;  At-
tachment size 84mm, pitch 0.75; Dimensions are 92mm (3-5/8 in.) dia. x
74mm (2-29132 in.) lengih; Weight is 300 grams (10.6 oz.) in air.

FTNDER SPEC/ FICATIONS: Magni t icat ion is  0.24x;  F ie ld rat io is  more
than 9ffi/oi Lens construction, 3 elements in 3 groups. Mounts to camera
accessory shoe. Designed for underwater use.
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Accessories
Standard 2-1
Non-standard 2-1
Shoe 1-1

Adaptor
P/C cable 3-2

A i r  Bubb les  on  l ens  G6

B, /C F lash 5-10
' 'Be I  lows '  '  f  ac tor  6-  10

Cent imeter
Convers ion to  inches 6-13
Convers ion to  mm. 6-13

Clean-up after use 4-15

Contro l  operat ion
Shut ter  speed 1-18
Focus -  28mm lens 2-7

-  35mm lens 2-2
80mm lens 2-B

Coun te r ,  f  i l r n  1 -6

Depth o f  f  ie ld
De f i n i t i gn  2 -4
BOmm lens 2-8

D iop te r  l ens
How it  works- 6-2
M inus  d iop te rs  G2
Plus d iopters  6-2
Combined d iopters  Gg
M u l t i p l e  u n i t s  6 - 3
Example of use 6-4

Dirty water use 4-3

Double exposure 5-18

F i l m  c h a n g e
Opening the camera 1-3
Lens removal  1-1
Loading 1-5
Rewind 1-7

F i l t e r s

De f i n i t i on  4 -1
Neutra l  dens i ty  4x & Bx 4-2
Standard Nikonos 4-1
Ge la t i n  f  i lm  N .D .  t ype  A -4

F lash
Normal use 5-1
C lose -up ,  ca l cu la ted  e - ^12

f,/number
Relat ionsh ip  to  shut ter  2-16

Guide numbers
De f i n i t i on  5 -13
FP  (26 )  bu lbs  5 -13
M (58 )  bu lbs  5 -13
Ca lcu la t i ons  w i t h  5 -14
Underwater  cor rect ion 5-16
E lec t ron i c  f  l ash  5 -18

lmage en largement  6-11
Reduc t i on  6 -11

Inner  Camera Body
Removal  1-3
Sea l i ng  1 -6
Flash Contacts  1-6

Lens
Contro l  or ienta t ion 1-2
28mm lens 2-7
35mm lens 2-2
80mm lens 2-8
Opt ica l  center  G4

Lens Focuser
Inst ruct ions,  use 6-6

L ight  meter
Ref  lec ted l ight  5-8
Inc iden t  l i gh t  5 -8

L igh t  pa th
S ing le  pa th  5 -16
Double path 5-21

Light  sources
Mixed sources 5-15
M u l t i p l e  f l a s h  5 - 1 5

Lub r i can t s , ' ,O "  r i ng  1 -s

Magn i f  i ca t i on
Use of 6-4
Measurement ,  d i rec t  G10

Mired number  5-10

Nikonos Close-Up Out f  i t  6 -10

Nikonos Spec i f  ica t ions A-1

" O "  R i n g s
lnspec t i on  1 -5
Lub r i ca t i on  1 -5

Op t i ca l  V iew f i nde rs
35mm lens  1 -10
80mm lens 2-11
Para l l ax  1 -8
15mm lens A-7
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*
Shut ter ,  N ikonos S-10

Synch ron i sm 5 -10
Spec i f i ca t i ons  A -3  *Para l lax  def  in i t ion 1- '10

B0mm lens 2-11

Process ing ,  B&W f i lm  S19

Quarters, method of 6-13

Safety cam 1-7

Sportf  inders
35-B0mm lens 2-2
B0mm lens  j - 10
28mm lens

Trouble  shoot ing S-4
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