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F IGURE

FIGURE 1-3. BOTTOM VIEW OF THE NIKONOS CA MERA, ThE CAMETA
i s shown with the combination tripod socke t thread and f lash connector
port plug removed. The white dof vis ible near the porf is the location for
the key of the f lash connector (refer to FIGURE 3-1 ).  The /ens is shown
with i ts key engaged indicating proper location of the /ens to f  i lm plane.

The /ens may be mounted wi th either the tocus sca/e on the top (facing
the camera) or the aperture sca/e. However, the designers intended the
focus sca/e to be on the top, putting the focus knob on the left side of
the camera (camera facing subiect) and the aperture on the righf s ide. lt
i s important to be consi sfen t or you may move the wrong contro I in a
hurried moment. The body f lash port plug should be operated with the
edge of a coin to avoid damage to fhe soft metal plug slot.

(A )

F IGURE 1 -4

FIGURE 1-4. SfANDARD N/KONOS LENSES. (A) The underwater 28mm
t/3.5 /ens; (B) The universal (above or below the water) 35mm t12.5
/ens and (C) The universal 80mm t/4 /ens. The underwater 15mm f /2.8
/ens and i ts specia I optical viewtinder are shown on page A-7 of the
Appendi x. Las t minute intormation on the 1 Smrn /ens was lim ited , there-
fore, i t  was added at the end of the text.
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www.orphancameras.com



INTRODUCTION TO THE NIKONOS 35mrn  CAMERA

The Nikonos camera is  an in tegrated env i ronment  proof  assembly  o f
waterproof  body and shut ter  wi th  spec ia l  sea led system lens.  The ease of
use and por tab i l i ty  o f  the 35mm camera are re ta ined by the Nikonos,  p lus
the advantage of  a  se l f -conta ined submar ine camera wi thout  externa l  case.

The camera is designed to withstand water depths to 160 feet, offers
fu l l  use  o f  a l l  con t ro l s  and  se t t i ngs  wh i l e  submerged  and  i s  synch ron i zed
fo r  e i t he r  f oca l  p l ane  f l ash  bu lbs  (FP)  o r  e l ec t ron i c  f l ash  (1 /60 th  second
or  s lower) .

The Nikonos is  a  v iewf  inder  type camera not  a  SLR (s ing le  lens re f  lex) .
and depends on an externa l  open f rame spor t f inder  or  an opt ica l  bu i l t - in
f inder  for  the 35mm !ens.  A 35mm wide angle  lens is  s tandard equipment .

Shut ter  speeds are eas i ly  set  a t  anyt ime,  above or  be low water ,  and
these speeds range f rom nuB'0,  bu lb  set t ing,  1 . /30th ,  1 , /60th ,  1 /121th,
1/259th, and 1/5O0th second. The same shutter speed control also carr ies
an "R"  or  f  i lm rewind pos i t ion,  F igure 1-13,  which f rees the f  i lm take-up
spool  sothat  the re t ractab le  rewind lever  can re turn the f  i lm to  the casset te .

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

Refer  to  F igures 1-1 and 1-2.  The Nikonos is  un l ike a 'normal  35mm
camera when f i lm is  to  be loaded.  A s tandard camera genera l ly  requrres
only  a  back or  bot tom panel  removal  to  expose the casset te  cav i ty  and
the wind spool .  The Nikonos requi res a  lens removal  f i rs t ,  then a body
separat  ion.

R E M O V A L  O F  T H E  L E N S
The f irst order of business when the camera is to be loaded or un-

l oaded  w i t h  f i lm ,  i s  t o  r emove  the  l ens .  Th i s  can  be  done  eas i l y  by  pu l l -
ing the whole lens outward,  away f rom the body,  unt i l  the two smal l  p ins
v is ib le  a t  the rear  o f  the lens mount  c lear  the notch v is ib le  a t  the top
and bottom of the outer camera body shel l .  Refer to Figure 1-5.

F IGURE 1 -5 F IGURE

Turn the whole lens in  a  c lockwise d i rect ion unt i l  the aper ture and
focus control knobs of the lens are vert ical instead of horizontal ,  Figure
7-6.  Now pul l  the lens c lear  o f  the body in  an even gent le  way to  prevent
damage to  the "O"  r ing body seal
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SEPARATION OF THE INNER &  OUTER CAMERA BODY
Set as ide the lens,  caref  u I  ly ,  and exam ine the camera body assemb ly .

Refer to Figures 1-1 and 1-2. Lif t  the cam on each side of the body and
pf ace the project ing levers under the inner body lr .rgs , F igure 1-7, Apply
downward force to each cam at  the same t ime to l i f t  the inner body c lear
of  the outer  body,  expos ing the main body seal  "O" r ing.  Pu |  |  the cam
arms out  of  engagement and out  of  your way,  they carefu l ly  l i f t  the inner
body cfear of the outer case, F igure 1-8.

( B ) ( A )

FIGURE 1-7.  BODy SEPARATION. Remove the
tion cam under inner body lugs.(B) Swing both
case to lift the inner case free of the outer case.

/ens. (A) Place separa-
cams toward the outer

CASSETTE TAKE-  UP

SPOOL

FIGURE 1 -8

PRESSURE I INNER BODY

OUTER BODY

FIGURE 1.8. /NNER AND OUTER CASE DES/GN OF THE N/KONOS.
View shows the f i lm casseffe in place, with the fi lm threaded under the
pressure plate and into the take-up spool. When returning the inner case
into the outer , avoid catch ing the pressure plate springs on the edge.

1-4
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INSPECT ION
Examine the  two "O"  r ing  sea ls  now exposed dur ing  d  i sassembly ,  the

. .O" r ing seal  ing the lens to tne ourer  Dooy and the body seal  between the
inner  and ou ter  body .  These shou ld  be  lubr ica ted  per iod  ica l l y  w i th  the
grease prov ided w i th  the  camera ,  pe t ro leum je l l y ,  bar ium 0 'O"  r ing  grease
or as a very last  resort  s i l icon grease.  Si l icon grease is  very hard to re-
move f rom areas where grease is undes irab le, suc h as the g lass port of
the lens or  the rear  lens e lement.  Wipe-of  f  excess grease as i t  may be
acc identa l l y  car r ied  where  i t  does  no t  be long by  your  f  ingers .  t t  i s  bes t  to
lubr icate your seals at  the t ime the parts are put  back together,  but  do be
sure you c lean the seals and keep them c lean wh i le  the camera is  apart .

LOAD IN IG  TH E  F  ILM
Open your f  i  lm box and re move the cassette f  rom its protect ive cover

or  metal  can.  Place the casset te into the inner body as shown in F igure
| -9 , to ld ing  the  h inged casset te  gu ide  ou t  o f  the  way wh i le  inser t ing  the
casset te rewind spool  in to the rewind fork.

F IGURE 1 -9

PRESSURE

P LATE

CASSETTE
F I L M

SLOT

H I N G E D  C A S S E T T E  G U I D E

Care fu l l y  a l l ow  the  h inged  casse t t e  gu ide  t o  enc i r c l e  t he  p ro jec t i ng  spoo l
wh i le  keep ing  the  f i lm leader  f rom between the  casset te  and the  inner  body .
The h inged pressure  p la te  on  the  N ikonos  l l  shou ld  be  open wh i le  load ing
f  i l m .

Dress the f  i lm leader across the rectangular  f  i lm mask at  the rear  of  the
inner  body  and inser t  the  end o f  the  leader  in to  the  s lo t  in  the  camera  take-
up spoo l .  Push the  leader  in  as  ta r  as  i t  w i l l  go ,  shor t  o f  the  end mak ing  a
fu l l  loop  in  the  spoo l  and ex i t ing  the  same s lo t .  S top  w i th  one f  i lm sprocket
hole eng aged w i th t  he s ing le pro ject  ing tooth of  the take-up spoo |  .

F I G U R E  1 - 1 0 Caref  u I  ly  ho ld t  he casset te in proper
pos i t  ion , F igure l-  l0 and set the shutter
re lease lever loc k on o'safe" 

,  the pos-
i t  ion that  wou ld keep the shut ter  coc k and
re lease lever in  p lace when coc ked.  Move
the shut ter  re lease-coc k ing lever  s low ty
to  w ind-up the  excess  leader .  When the
leader  i s  we l l  engaged and the  f  i lm comes
d i rect  ly  f  rom the casset te,  s top mov ing
the lever.

1-5
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Check the pressure p late sur f  ace f  or  d i r t ,  scratches or  n icks.  l f  you
must  remove mater ia l ,  use  the  sk in  o f  your  f  inger  o r  thumb t ip  as  the  ab-
ras ive and smooth or  c  lean in the same d i rect  ion as the f  i  lm t rave ls .  Be
sure  your  thumb or  f inger  i s  c lean -  no  sa f t  water  o r  d i r t  shou ld  be  present .

l f  you  use a  c lo th  be  sure  i t  i s  so f t  and d i r t  f ree ,  and tha t  you  s t i l l  move
in  the  same d i rec t ion  as  the  f  i lm t rave ls  so  tha t  sc ra tches  are  smoothed in
the  d i r ec t i on  t hey  w i l l  l eas t  damage  the  f i lm .  C lose  t he  p ressu re  p la te
a f te r  a lso  remov ing  any  d i r t  tha t  has  co l lec ted  on  the  f i lm leader  under  the
f  i lm leader under the pressure p late and near the exi t  of  the casset te.

Remove dust  and d i r t  f rom the body seal  and lubr icate i f  dry.  Inspect
the  recess  in  the  top  o f  the  ou ter  body  where  the  "O"  r ing  w i l l  sea l .  Run
your f  inger over the area to be sure i t  is  smooth and f ree of  d i r t .  p lace the
inner body in the outer  body,  be sure the pressure p late spr ings do not
ca tch  on  the  ou ter  body ,  and gent ly  push the  two un i ts  together .

The f  i lm counter  au torna t ica l l y  s ta r ts  f rom zero  as  the  p in  a t  the  bo t tom
of the outer  case projects into the hofe at  the bot tom of  the inner case near
the  counter .  l f  you  p lan  to  use  f lash  i t  i s  a  good idea to  check  the  f fash
terminaf  s  pro ject ing f  rom the s ide of  the inner case ,  F igure l - l  l ,  and the
spr ing contact  for  the f  lash connector ,  in  the outer  case ,  F igure l -12,  be-
fore assembl ing the inner and outer  body parts.

F LASH CONTACT F I  G U R E  1 - 1 1
COMMON C O U N T E R

B U  L B
SYNC.

X  S Y N C .

F IGURE 1-12

C O U N T E R  R E L E A S E

I N N E R  B O D Y
GUI DES

I N N E R C O U N T E R

W I N D O W
C O U N T  E R

C O N T A C T  F I N G E R S
1-6
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Use a  co t ton  t ipped s t i ck  w i th  c lean a lcoho l  to  c lean bo th  the  contac t
f  ingers and studs,  then dry both wi th a new dry cot ton t ipped st ick.  Be sure
no mater ia l  i s  le f t  on  e i ther  the  f  ingers  o r  the  s tud  a f te r  c lean ing .

Wi th  the  inner  body  and ou ter  body  un  i ted  ins ta l l  the  lens  you p lan  to
use.  Examine the  '0O"  r ing  sea l  on  the  rear  o f  the  lens ,  c lean and lub-
r icate spar ing ly .  lnser t  the lens in the reverse of  removal ,  i r is  and f  ocus
knobs ver t ica l  to the body axis,  focus knob near the top of  the camera body.
Push the  lens  in to  the  body  gent ly ,  be  sure  the  "O"  r ing  sea l  in  the  ou ter
body  is  a lso  c lean and f ree  o f  d i r t .  Then ro ta te  the  lens  c lockwise  un t i l  the
two pins drop into the body notches,  F igure 1-5.

The camera is  now almost  ready to use.  Since a port ion of  the f  i lm leader
has  been exposed to  l igh t  dur ing  load ing  i t  i s  neccessary  to  c lear  th is  f  i lm
f rom the  f i lm mask to  avo id  par t ia l l y  exposed p ic tu res  a t  the  beg inn ing  o f
the  ro l l .  Wi th  the  camera  upr igh t ,  look ing  down a t  the  shut te r  cock ing-
re lease lever,  move the "safety"  lock into "safe"  posi t ion,  then work the
lever several  t  imes to advance the f  i  lm w i thout  cock ing the shut ter  or
caus ing  the  f  i lm counter  to  reg is te r  the  movement  o f  f  i lm.

Unlock the "safety"  lever  and leave the shut ter  cocking-re lease lever
project ing f rom the body.  The shut ter  is  not  cocked,  but  the next  s t roke of
the  lever  w i l l  bo th  cock  the  shut te r  and advance the  f  i lm to  the  f  i r s t  ex -
posure.  l t  is  preferab le f  or  long shut ter  I  i f  e  to leave the shut ter  uncoc ked
whi le  no t  in  use .  Do no t  fo rge t  the  lever  "sa fe ty "  lock  -  th is  l i t t le  dev ice
can cos t  f i lm i f  you  t ry  to  cock  the  shut te r  w i th  i t  t i l ted  toward  the  speed
knob.  The shut te r  w i l l  no t  cock  in  th is  case nor  w i l l  the  counter  advance,
bu t  the  f  i lm s t i l l  moves  to  the  take-up spoo l  regard less .  B lack  unexposed
f r a m e s  w i l l r e s u l t  i n  c o l o r  f  i l m ,  c l e a r  f r a m e s  i f  y o u  u s e  B & W  f  i l m .

When you are ready to use the camera f i rst chec k the pos i t  ion of the
"saf  ety"  loc k ,  move i t  away f  rom the lever ,  then in one mot ion pu |  |  the
cock ing- re lease lever  over  as  fa r  as  i t  w i l l  go .  l f  you  do  no t  go  the  who le
way in  one mot ion ,  bu t  s top  shor t  o f  the  cock ing  pos i t ion ,  and re lease the
leve r ,  t he  l eve r  w i l l  sw ing  back  t o  t he  re l axed  pos i t i on  and  f i lm  w i l l  be
was ted .  l f  t he  shu t t e r  i s  cocked ,  t he  l eve r  w i l l s t ay  pa ra l l e l  w i t h  t he  body .

l f  you  are  no t  go ing  to  take  p ic tu res  a t  tha t  t ime,  bu t  w ish  to  avo id  ac-
c idental  re lease of  the shut ter ,  now move the "safety"  lever  in  behind the
the re lease lever.  The shut ter  is  safe f rom acc idental  re lease.  l t  is  a lso
safe f rom use!  Do remember to move the "safety"  f rom behind the re lease
lever before attempting that Once in a l i fet ime photo. Refer to Figure 1-13.

SPEED
I N D E X  P O I N T

SHUTTER
SPEED KNOB

SAFETY
FIGURE



C O N T R O L  O P E R A T I O N S
The foca l  p lane shut ter  and cock ing and re lease lever  are a  novel  comb-

ina t i on  con t ro l  t ha t  can  be  eas i l y  ope ra ted  w i t h  one  f i nge r  o f  t he  r i gh t

hand  wh i l e  g r i pp ing  t he  camera  body  w i t h  t he  same  hand .

Speed set t ings are engraved and co lor  coded for  ease of  use.Al l  num-

bers  except  60 are in  b lack,  whi le  the number  60 and the le t ter  "R"  are

in  red.  Underwater ,  be low 30 feet ,  a l l  o f  the red numbers and le t ters  wi l l

appear  b lack so do not  be confused.  The camera is  f lash synchron ized for

foca l  p lane type f  lash bu lbs a t  any speed 1/3} lh  to  1 ,2500th second,  but  is

on ly  synchron ized for  zero de lay e lect ron ic  f lash at  1 /3} th  and 1, /60th

seconds,  the la t ter  marked in  red.  In  order  to  use zero de lay e lect ron ic

f l ash  t he  shu t t e r  cu r t a i n  mus t  be  i n  t he  f u l l  open  pos i t i on  wh i l e  t he  f l ash

occu res .  Any  o the r  pos i t i on  w i l l  obscu re  pa r t  o f  t he  f  i lm  and  on l y  a  pa r t i a l
p i c tu re  w i l l  r esu l t .  l f  you  shou ld  l eave  t he  shu t t e r  speed  knob  se t  a t  "R " ,

a l so  red  co lo red ,  and  use  s t robe ,  t he  resu l t  w i l l  be  pa r t i a l l y  exposed

f  rames.

A whi te  dot  is  located on the cock- re lease lever  that  serves as a  pos i t -

ion ind icator  for  the speed set t ing knob.  The lever  and the speed set t ing

knob move as one un i t  when the re lease lever  is  moved a lone.  However ,

the speed set t ing knob can be moved as des i red wi thout  d is turb ing the

lever .

The  "B "  se t t i ng  o f  t he  shu t t e r  i s  a  s tanda rd  "bu lb "  se t t i ng  wh i ch  w i l l

a l low t ime exposure as long as the lever  is  he ld  re leased.  When pressure

on  t he  re l ease  l eve r  i s  r e l axed  t he  shu t t e r  w i l l  c l ose .  The  se t t i ng  shou ld
ng t  be  COn fUSed  Wi th  a  "T "  O  f  " t ime"  Se t t i ng ,  no t  On  th i s  Camera ,  aS  i n

that  case the shut ter  s tays open unt i l  the re lease lever  is  moved or  re-

leased a second t ime.

F igure 7-73,  shows the cock ing-re lease lever  in  the normal  uncocked
pos i t i on .  Th i s  i s  t he  bes t  way  t o  s to re  you r  camera  and  t he  pos i t i on  l eas t

l i ke l y  t o  be  re l eased  acc iden ta l l y .

When  a  new  ro l l  o f  f i lm  i s  p l aced  i n  t he  i nne r  body ,  Shown  i n  F igu re

1-8,  the cock ing-re lease lever  is  operated severa l  t imes wi th  the thumb

sa fe t y  i n  t he  " sa fe "  pos i t i on  ( t i l t ed  t oward  t he  speed  knob . )  Th i s  ad -

vances  t he  f i lm  w i t hou t  cock ing  t he  shu t t e r .

Sooner  or  la ter  you wi l l  p robably  repeat  a  shut ter  cock ing s tep wi th  the

sa fe t y  i n  p l ace  when  you  rea l l y  wan ted  t o  cock  t he  shu t t e r .  Th i s  resu l t s  i n

unexposed f i lm and the counter  does not  re f lec t  the movement  o f  f i lm.

Watch the pos i t ion o f  the thumb safety  lock.

F I G U R E  I - I 4
SHUTTER UNCOCKED
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ACCESSORY SHOE
The accessory shoe is designed to accept standard land photography

f lash accessor ies  and meters ,  whi le  underwater  or  above,  or  i t  w i l l  accept
spec ia l  open f rame spor t f  inders .  S ince the 35mm lens is  s tandard equipment
for  the camera the opt ica l  f inder  is  des igned to  cover  the f ie ld  o f  v iew of
th is  lens.  A 28mm wide angle  underwater  lens and an BOmm above or
be low  wa te r  t e l epho to  l ens  a re  a l so  ava i l ab le ,  bu t  ne i t he r  w i l l  f i t  t he
bui l t  in  opt ica l  v iewf inder .  Each of  the accessory  lenses have a spec i f ic
open f rame spor t f  inder ,  which is  inser ted in  the accessory  shoe.  More
de ta i l ed  i n fo rma t i on  on  a l l o f  t he  N i konos  l enses  l a te r .

T O  R E W I N D  T H E  F I L M
The rewind lever  operated much l ike  i ts  tops ide counterpar t  except

that  the un i t  must  be pu l led upward to  engage gears  wi th in  the camera
body.  To rewind set  the speed se lector  knob at  "R" ,  pu l l  up the rewind
leve r  and  w ind  i n  t he  d i r ec t i on  o f  t he  sma l l a r row  v i s i b l e  when  the  l eve r  i s
extended (c lockwise) .  The rewind lever  can eas i ly  be repos i t ioned when
the inner  body is  removed f rom the case by ho ld ing the fork  which engages
the  f i lm  casse t t e  spoo l  w i t h  t he  l e f t  hand  and  gen t l y  r o ta t i ng  and  push ing
inward the rewind lever  wi th  the r ight  hand.  Rotate  the lever  backwards
(cou.nter -c lockwise)  i f  i t  w i l l  not  inser t  read i ly .  When fu l ly  re t racted,
fo ld  the lever  over  and p lace i t  in  i ts  recess in  the upper  por t ion o f  the
body. See Figures 1-2 and 1-13.

U S E  O F  T H E  O P T I C A L  A I . I D  S P O R T  V I E W F I N D E R S
When the camera is  loaded and cocked a l l  that  remains is  to  set  the

shu t t e r  speed ,  t he  p rope r  i r i s  se t t i ng  f o r  t he  f  i lm  you  a re  us ing ,  f ocus ,  a im
compose and shoot .  Use of  a  l ight  meter  is  recommended for  ava i lab le
l ight  photography.

The a im for  the camera can be obta ined two ways.  Wi th  the opt ica l
f inder  for  the 35mm lens or  wi th  an open f rame spor t f inder  a t tached to  the
accessory  shoe.  Two open f rame spor t f inders  are ava i lab le ,  one for  the 35
and BOmm lenses,  and a second for  the 28mm wide angle  underwater  lens,
see F igure 1-15.  P lease note that  the 28mm lens is  des igned to  be used
only  underwater .  Above water  the resu l ts  wi l l  show curvature and d is tor -
t ion to  some subjects .  Refer  to  the sect ion on Nikonos lenses for  more
d e t a i l s .

F I G U R E  1 . 1 5

COMBINATION 35 & 80mm SPORTFINDER
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The opt ica l  v iewf inder  is  best  to  use when the camera is  above water .
Wi th  some pract ice i t  can a lso be used whi le  submerged.  l t  is  reasonably
accurate  over  the range of  the 35mm lens focus d is tance set t ings.

Look ing  i n to  t he  op t i ca l  f i nde r  you  w i l l  see  a  b r i gh t  r ec tangu la r  con -
t inuous border  and three br ight  bars ,  F igure I -16.  The main border  rep-
resents  the t rue-s ize o f  the f ie ld  o f  the 35mm wide angle  lens.  However ,

- -s ince the opt ica l  f inder  is  not  exact ly  on the opt ica l  ax is ,  but  ra ther  above
and  to  t he  l e f t  o f  t he  l ens ,  pa ra l l ax  i s  pa r t i cu la r l y  no t i ceab le  f o r  c l ose
pic tures.  Para l lax  is  the name g iven to  the d i f ference between what  the
v iewf  inder  "sees"  and what  the lens actua l ly  "sees" .

FIGURE 1-16. Camera body optical viewfinder. Field of view with the
35mm standard /ens ls outlined by a white full rectangle, shown in black
in the i l lustrat ion. Paral lax correction l ines are short white bars set with-
in the tield rectangle just below the top edge and to the right of the left
edge of the f ield. To use fhese l ines t irst determine the t ield size of the
picture, compose, than shift the field so fhat the parallax bars form the
left and top l ines of the original t ield of view - take the picture.

Refer  Io  F igure 1-17,  cons ider ing the hor izonta l  opt ica l  p lane on ly ,  the
v iew f i nde r  " sees "  t he  sub jec t ,  bu t  t he  l ens  i s  ac tua l l y  d i sp laced  t o  t he
r i gh t  abou t  3 .Scm (Cen t ime te rs ) .

For  moderate to  d is tant  sub jects  the para l lax  wi l l  p robably  not  be too
not iceable  due to  the smal l  er ror ,  but  for  c lose subjeets  i t  may be very
obv ious .  The  sma l l  sho r t  l i nes  i n  t he  v i ew f i nde r  a re  pa ra l l ax  l i nes .  Once
you have f ramed your  sub ject  w i th  the border ' ,  move the f inder  so that  the
subject  is  f ramed in  the same way by the shor t  cor rect ion l ines,  F igure
7-76.  The camera is  now d isp laced as in  F igure l -17 (b) ,so that  the op-
t i ca l  ax i s  nosees "  t he  sub jec t  whe re  t he  op t i ca l  f i nde r  saw  the  sub jec t  i n
F igure 1-17 (a).

No t  on l y  i s  t he  op t i ca l  ax i s  d i f f e ren t  i n  t he  ho r i zon ta l  p l ane ,  bu t  a l so  i n
the ver t ica l  one as wel l .  The v iewf  inder  is  about  4cm above the opt ica l
ax is  so the camera must  be t i l ted upward to  compensate for  para l lax .  There-
fo re ,  t he  co r rec t i on  l i nes  a re  l ow  and  t o  t he  r i gh t  i n  t he  op t i ca l  v i ew f  i nde r  -
to  compensate for  para l lax  you move the camera opt ica l  ax is  upward and
to the le f t .

1 - 1 0
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sEcTtoN 2
SYST EM ACC ESSOR IES

The Nikonos is  a  system camera wi th  three lensesand a c lose-up out f  i t
ava i l ab le  and ,  a l t hough  no t  s tanda rd  w i t h  t he  N i kon  po r t i on  o f  t he  l i ne ,  o the r
f i rms make Macro and Diopter  type c lose-up lens dev ices and extens ion
tubes for  the system.

STANDARD NIKONOS ACCESSORI  ES
1.  Underwater  B/C f  lash un i t .
2. Open-frame sportf  inders for the 35, 28 and 80mm lenses.
3. Underwater l ight meter - case and Sekonic L-86 meter.
4. Leather carrying case (above water use).
5 .  Lens hood and f  i l te r  ho lder  for  screw- in  52mm f  i l te rs .
6 .  U l t ra-c lose-up at tachment  us ing a supplementa l  lens,  w i th  a  f ie ld  s ize

f rames and mount  for  the Nikonos B, /C f  lash un i t .
7. 21mm special underwater wide angle lens.
8. 80mm telephoto lens for both surface and underwater use.
9.  F lash adapter  to  br ing in terna l  sync connectors  out  to  a  s tandard PC

termina l  tor  PC type sync cords.
lO.Spec ia l  opt ica l  v iewf inder  for  the 80mm lens (above water  use) .
11.  Adaptor  hood and a l ine o f  52mm screw- in  f  i l te rs .

NON-STANDARD NIKONOS ACCESSORI  ES
Non-standard Nikonos accessories are those made by other than Nikon,

but  des igned to  f i t  the Nikonos camera.  Th is  l is t  grows a l l  o f  the t ime so
the i tems l is ted be low are on ly  representat ive o f  what  probably  ex is ts  a t
t h i s  t i m e .

1.  C lose-up at tachments  for  the exter ior  o f  the s tandard lens.
2 .  Extens ion tubes tor  Yz i1 ,  1 :1  and 2:1  magni f  ica t ion.
3 .  F lashcube  f  l ash  bu lb  guns .
4.  E lec t ron ic  f  tash un i ts .
5 .  F ish-eye Nikkor  lens adapter  for  the Nikonos.
6. Accessory shoe attached underwater l ight meters.
7 .  Accessory  shoe at tached f  lash un i ts .
8. Accessory shoe attached optical f  inder for f  ish-eye adapted lens.
9 .  Carry ing cases for  the Nikonos system.
10.Lens focuser  for  es tab l ish ing pr ime focus po in t  for  c lose-up work.

The se lect ion o f  accessor ies  for  your  Nikonos wi l l  depend on what  you
plan to  photograph and whether  you use ava i lab le  l ight  or  requi re  f lash.

Protective carrying cases are a very good investment to guard your
camera f rom scrapes and poss ib le  ser ious damage whi le  not  in  actua l  use.
A spor t f inder  is  he lp fu l  i f  you cannot  get  near  the opt ica l  f  inder ,  such as a
d iver  wi th  a  face mask.  The f lash adapter  a l lows use of  the Nikonos wi th
accessory  shoe mounted f  lash at tachments ,  non-Nikonos bu lb  f  lash un i ts
and  e lec t ron i c  f l ash  guns .  The  N i konos  has  wha t  i s  ca l l ed  a  " co ld "  shoe .
A 'ohot"  shoe is  one that  makes e lect r ica l  connect ion to  the inser ted ac-
cessory  whi le  the "co ld"  shoe serves on ly  as a  ho lder  o f  the accessory .

2-1
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T he lens hood is a va I uab le asset to red uce sun g lare and to reduce
sur f  ace  re f  lec t  ions  on  the  lens  or  f  i l te r  in  use .  The hood is  a lso  des  igned
to  leak  water  be tween the  N ikonos  lens  and the  f i l te r  fo r  underwater  use  so
that  the hydrostat  ic  pressure between the e lements is  equal  ized to prevent
damage to the camera lens or  the accessory device.

Most  of  the other  Nikonos accessor ies are for  spec ia l ized use to f  ur ther
increase your versat  i  I  i ty  and improve the overa I  I  system conce pt .

T H E  3 5 m m  W I D E  A N G L E  L E N S
The s tandard  lens  supp l ied  w i th  the  N ikonos  camera  is  the  35mm wide

ang f  e  lens .  Th  is  I /2 .5  lens ,  f  ocusab le  f  rom 0 .8  meters  (2 .75  fee t )  to  in -
f  in i t y ,  i s  an  exce I  len t  comprom ise  f  o r  the  d  i ver  who wants  bo th  a  camera
f  o r  the  sur f  ace  as  we l l  as  one he  can take  w i th  h im in to  the  depths .  The
range  o f  i r i s  con t ro l  i f  f r om t / 2 .5  t o  t / 22 ,  wh i l e  t he  f ocus  i s  ca l i b ra ted  i n
both  the  met r ic  and Eng l ish  sys tems o f  measure ,  meters  and fee t .

The  op t i ca l  qua l i t y  o f  t he  l ens  i s  exce l l en t ,  p roduc ing  c r i sp  sha rp  re -
sul ts  both above and below the sur face.  Above water  the lens is  a wide
ang le un i t  ,  be low water  i t  approac hes what  a standard 50mm norma I  lens
for  a  35mm camera  wou ld  do  above water .  The d i f fe rence,  o f  course ,  i s  due
to t  he index of  ref  ract  ion of  the water-g lass-ai r  in ter f  ace between the sub-
jec t  and the  f  i lm.  Refer  to  F igure  2-2  to r  lens  cont ro ls .

The accessory sport f  inder for  the
35mm N i  konos lens is  bu i  l t  as a
dua I  purpose un i t  f  or  both the 35 &
80mm lenses,  wh ich are both use-
ab le above and be low the water.
Ho r i zon ta l  oa ra l l ax  i s  a lmos t  e l im -
inated w i t  h t  he s portf  inder as the ac-
cesso ry  shoe  i s  d i sp laced  on l y  1 .Scm
to  t he  op t i ca l  ax i s .  Ve r t i ca l  pa ra l l ax ,
on the other  hand,  is  even more pro-
nounced c lose-up as  the  f inder  ax is
is  now a lmost  8cm above the  op t ica l
ax  i s .  A  cent ra l  doub le  r ing  is  used
to a l  ign the comb inat  ion 35-80mm
sport f  inder,  but  th is  does not  correct
for paral lax very we | |  on the 80mm
lens .  Exper ience is  your  bes t  gu  ide
on where to a im the camera for  the
type o f  p ic tu res  you f requent ly  take .

Refer  to F igure 1- l  5 tor  a drawing of  the combinat ion 35-80mm open
frame sport f  inder and the 28mm lens open f rame sport f  inder.  F igure 2-8 i l -
lust rates how the f  inders should be used to avoid even more paral lax due to
improper  use .  Proper  use  o f  the  open f rame spor t f inder  w i l l  mean a l l  o f  the
d i f  fe rence in  the  wor ld  to  your  success  w i th  the  camera  -  so  ge t  fami l ia r
w i t h  i t s  i d i osync ras ies  ea r l y  i n  you r  camera  hand l i ng  expe r i ence .

FIGURE 2-1 . Nikonos 35mm Wide
Angle standard lens. Des igned tor
photos above and below the water.

2-2



DEPTH OF FOCUS

! -ENS CONTROLS & INDICATORS

l f  you use the spor t f  inder  f requent ly ,  do not  t ry  to  pos i t ion your  sub ject
so that  i t  f  i l l s  the whole f  ie ld  o f  v iew.  Here para l lax  would  be the most  not -
iceable  i f  you made a mis take in  a im.  Th is  prob lem is  more not icab le  wi th
the BOmm te lephoto lens than wi th  the 35mm lens as the f ramer  is  much
more cr i t ica l  due to  i ts  nar row f  ie ld  and shor t  depth o f  f ie ld .  Refer  to  F ig-
ure 2-3,  for  a  bet ter  idea of  the prob lem of  ver t ica l  para l lax  wi th  the acces-
sory shoe open frame sportf  inders.

Normally the designer of open frame sportf inders has no way of knowing
how far away from your part icular subject you are going to be, but the de-
s igner  o f  an underyater  camera knows,  or  should  know,  that  most  o f  an
underwater  photographers  p ic tures wi l l  be c lose ra ther  than far  d is tant .
Nikon l i te ra ture packed wi th  the combinat ion 35-B0mm spor t f  inder  c la ims
that  th is  un i t  is  w i thout  para l lax  for  the d is tance of  2  meters  (about  7  f t . )
underwater .  Th is  has proven to  be essent ia l ly  t rue for  the 35mm lens,  but
has y ie lded prob lems for  the 80mm lens.  For  more on the B0mm lens see that
sect i  on.

Acceptance angles for  the Nikonos 28,35 and 80mm lenses,  in  a i r  and
underwater are compared in Table 2-1

P I C T U R E  A N G L E  F O R  N I K O N O S  L E N S E S  .  T A B L E  2 . 1

28mm

D IAGONAL V E R T I C A L H O R I Z O N T A L M E D I A

76 45 60 A i r

57 34 45 Water

35mm 62 37 53 A i r

46 2 7 39 Water

B0mm 3o02o' 17o.20', 25o20', A i r

2 2 1 3 1 9 Water

The correct  v iewing angle  and d is tance are shown p ic tor ia l ly  in  F igure
2-10,  for  both the 35 & BOmm lenses us ing the combined open f rame spor t -
f  inder .  Wi th  a  l i t t le  pract ice one can get  used to  moving the eye back and
for th  unt i l  the edges of  the outer  rectangle  appear  th in  and the ho le  in  the
doub le  c i r c l es  merges .  N i kon ,  i n  t he i r  i ns t ruc t i on  shee t  f o r  t he  spo r t f i nde r ,
i nd i ca tes  t ha t  t he  un i t  was  des igned  such  t ha t  t he  v i ewer ,  you , , shou ld  be
about  B5mm (3.3  inches)  f rom the f inder  for  cor rect  resu l ts .  Th is  is  jus t
about  the r ight  d is tance for  the d iver  wi th  a  face mask over  h is  eyes.

2-3
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The 35mm lens can be ad justed to  take p ic tures c loser  than the 0.8
meters (2.75 feet) shown on the focus scale. ln fact, at least three ways

ex is t  to  accompl ish th is  feat .  Refer  to  the sect ion on c lose-up photography

for  suppl imenta l  lens a t tachments  and extens ion tubes.  The former  is  used
before the lens,  and is  removable underwater ,  the la t ter  is  used behind the
lens and cannot  be removed underwater .  The supplementa l  lens has very
l i t t le  e f fec t  on the re la t ive speed of  the f i lm.  There is  no neccessary  ex-
posure cor rect ion,  whi le  the extens ion tube has great  e f fec t  on the f i lm
speed and exposure must be corrected.

The th i rd  method of  ex tending your  focus,  is  through the use of  depth o f
f ie ld .  In  the sect ion o f  the lens showing focus d is tance are two red f  ingers
that move with the ir is control,  refer to Figure 2-2. These bracket the ef-
fec t ive focus zone for  the par t icu lar  f , /set t ing o f  the lens wi thout  acces-
sor ies  l ike  the supplementa l  lens or  tube in  p lace.  Every  lens has one
c r i t i ca l  f ocus  po in t ,  whe re  t he  f ocus  i s  t he  bes t  ( t he  c i r c l e  o f  con fus ion
the  sma l l es t ) ,  bu t  on  each  s i de  o f  t h i s  po in t  i s  a  zone  t ha t  i s  cons ide red
acceptab le .  The d is tance f rom the rearward d is tance to  the forward is  ca l -
led the Depth ot Field.

The depth o f  f ie ld  var ies  wi th  the t /number  set t ing,  the more wide open
the lens the narrower  the depth o f  f ie ld .  The more s topped-down the lens
the  w ide r  t he  dep th  o f  f  i e l d .  Use  you r  35mm lens  t o  i l l u s t ra te  t he  s i t ua t i on .
Set  your  i r is  a t  I /2 .5 ,  observe the pos i t ion o f  the two red f ingers  on the
focus sca le ,  note how c lose together  they come.  l f  you had focused your
camera at 0.8 meters (2:75 teet) your depth of f  ield or the distance from
your lens to your subject must be very accurate. l f  you make an error,
the qual i ty  o f  your  p ic tures are degraded and lose sharpness or  are jus t
p l a i n  ou t  o f  f ocus .

Set  your  i r is  a t  f /22,  leave the focus sca le  the same.  Now the red in-
d icators  are as wide as they can go.  l f  you took the same p ic ture as before
you can now make a fa i r ly  la rge er ror  in  d is tance wi thout  ser ious ly  a f fec t -
i ng  t he  qua l i t y  o f  t he  resu l t s .  l n  f ac t  you  can  move  i n  c l ose r  t han  0 .8
meters ,  approx imate ly  23cm or  9  inches to  be spec i f  ic ,  in  a i r ,  and get
acceptab le  sharpness.  Underwater  the apparent  d is tance would be the same
though the exact  d is tance would be 3/a  o f  the measured d is tance.

Now if  you have become reasonably good at guessing the apparent dis-
tance, remember your own eye focus is affected by the index of refract ion
of  the water -g lass-a i r  in ter face of  your  face mask,  you can use th is  depth
of  f  ie ld  to  great  advantage.

For  example,  i f  your  sub ject  was th ick ,  or  l i ke  a  f ish  a t  an angle  to  your
v i ew ,  you  wou ld  wan t  t he  cen t ra l  po in t  o f  t he  sub jec t  t o  f a l l  on  t he  l i ne  o f
focus. See Flgure 2-4.

The resu l t  o f  proper  f ,zs top cont ro l  is  that  both ends of  the f ish are in
focus .  l f  t he  sub jec t  was  a  ba l l o r  sponge  the  same  s i t ua t i on  wou ld  be  t r ue
i f  you wanted the whole ob ject  to  be in  focus.  However ,  suppose that  a
smal l  f ish  is  in  f ront  o f  the round ob ject  in  F igure 2-4.  l f  you are more
in terested in  th is  sub ject  than the whole large one,  but  you want  them both
in  focus,  you must  ar range your  depth o f  f  ie ld  to  f  i t  the s i tuat ion,  re fer  to  :
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Judge the closer subject distance and the far subject distance; set your
apparent focus to a point half  way between and your ir is to an f, /number
that provides a depth of f  ield that covers the near and far subject distances.
Doing th is  sounds compl icated,  however ,  i t  i s  a  photographic  too l  you have
if you wish to use i t .  Remember that i f  you set your f , /number to correctly
cover  your  requi red depth o f  f  ie ld  you wi l l  p robably  a lso need to  change
your shutter speed to match the new f, /number at the ambient l ight level.
l r is  opening and shut ter  speed are inverse ly  re la ted in  un i form s tandard
steps so that you can use almost any camera and come out with the same
amount  o f  l ight  reach ing the f  i lm p lane.

The f, /number or f , /stop, i f  you prefer, is a function of the focal length
of  the par t icu lar  lens d iv ided by the d iameter  o f  the i r is  opening.  Larger
lenses are propor t iona l ly  larger ,  foca l  length and i r is  opening,  smal ler  len-
ses are jus t  phys ica l ly  smal ler .  l t  i s  the s imple ra t io  o f  the foca l  length &
the i r is  opening that  cont ro ls  the l ight  s t r ik ing the f  i lm at  a  g iven speed.

Standard f, /stop numbers, representing ful l  whole stops are shown in
Table 2-2. The corresponding increase or decrease in shutter speed is
shown in  compar ison.  The tab le  is  based on the assumpt ion that  the l ight
leve l  was such that  wi th  a  par t icu lar  f i lm an acceptab le  exposure cou ld  be
made at t /2.5 with a shutter speed of 1,2500th second. The table is used as
an example, a guide to what happens between f, /numbers and shutter speed,
not  what  you should  use wi thout  f i rs t  conqul t ing your  l ight  meter . .

RELATIONSHIP f /STOP & SHUTTER SPEED -  TABLE 2 -2
f  /ST  OP 2 . 8 4 . O 5 . 6 I 1 1 1 6 22 3 2

SHUTTER
SPEED

1
500

1
250

1
125

1
60

1
30

1
1 5

1
8

1
4

Each number represents % or twice as much light as the adjacent f,/stop.
The same thing can be achieved by changing the shutter speed, again i f
you wi l l  observe your  speed d ia l ,  each speed is  lz  or  tw ice as much as the
as the ad jacent  numbers.  Therefore,  i f  you c lose your  lens t romt /4 to t /5 .6
you reduce the amount  o f  l ight  reach ing the f i lm,  to  compensate you must
decrease your  shut ter  speed,  a l lowing the l ight  to  fa l l  on the f i lm for  a
longer  per iod o f  t ime.  The lens opening le ts  in  /z  ?s much l ight  f rom t /4 to
f5.6, so you must increase the length of the exposure by decreasing the
shutter speed from say 1/500th second to 1,2250th second to make up the
di f ference.  The resu l t  is  ident ica l  exposure to  the f  i lm.

Once you get used to the system of f , /numbers or stops, changing the
shutter speed can be almost automatic - change the lens ir is two stops,
change the shutter speed two steps. The numbers representing the size of
the i r is  opening might  be a l i t t le  confus ing at  f i rs t  -  the larger  the number
the smal ler  the opening and the smal ler  the number  the larger  the i r is  open-
ing. This is true because the f, /number represents a rat io of the frcal
length d iv ided by the s ize o f  the i r is  opening.  S ince foca l  length does not
change,and the i r is  does,  the numer ica l  resu l ts  o f  the ra t io  are inverse.
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Table *2 ,  is  jus t  an example o f  th is  re la t ionsh ip .  The combinat ion o f
shut ter  speed and lens f , /number  wi l l  depend on the f i lm you se lect .  The
faster  the f i lm the smal ler  the lens opening for  a  g iven shut ter  speed.
Natura l ly  where you want  to  maximize your  depth o f  f ie ld ,  fas t  f i lm is
usual ly  the best  answer .  Where h igh qual i ty  is  more des i rab le  than depth o f
f  ie ld ,  s lower  speed f  i lms are prefer red.  Fur ther  d iscuss ion of  f  i lm speed re-
la t ionsh ips wi l l  be made in  the sect ion deal ing wi th  f  lash and u l t ra-c lose-
up photography.

Before leav ing the d iscuss ion on depth o f  f ie ld  one other  usefu l  resu l t
can be obta ined by us ing the depth o f  f  ie ld  as a  photographic  too l .  At  least
once you have probably photographed a person or object in front of a not too
pleasant background. l f  from habit you used the largest f , /number, the smal-
les t  i r is  opening,  and a speed suf f ic ient  to  s top mot ion,  then the back-
ground was a lso probably  in  focus wi th  the main sub ject .  Take a g i r l  in
f ront  o f  a  cha in  l ink  fence.  The fence does not  add much to  the p ic ture.
Use the oppos i te  ext reme,  lens wide open,  h igh shut ter  speed,  to  narrow
the  dep th  o f  f i e l d .  The  g i r l  w i l l  be  i n  f ocus  wh i l e  t he  f ence  i s  d i f f used  o r
out of focus.

This  se lect ive focus ing can be used both above and be low the water .  l f
the subject is more important than the background, you can subdue the back-
ground by us ing larger  lens openings (smal ler  f , /numbers) .  Remember  that
you must be more accurate in your judgement of apparent subject distance
to the lens or  your  sub ject  might  be out  o f  focus whi le  the background or
foreground is in focus.

28mm WIDE ANGLE UNDERWATER LENS

A second wide angle lens is provided for in the Nikonos System. The
28mm lens is designed for the underwater photographer where dirty water, in
par t icu lar ,  makes i t  very  d i f f  icu l t  to  get  back far  enough to  get  the whole
subject .  Natura l ly  one cannot  expect  to  get  a  fu l l  length v iew of  a  large
sunken vessel ,  un less the water  is  a lmost  as c lear  as the a i r  above the
water ,  but  you would have a bet ter  chance wi th  the 28mm lens than wi th  the
35mm standard unit.  Refer to Figure 2-6 for the lens configuration.

The 28mm lens is not intended for surface use, but is corrected for
underwater aberrat ions and distort ion. Used above water i t  wi l l  produce
f ield curvature cal led barrel d istort ion. F igure 2-7 shows a series of
actual photographs taken with the various lenses above and below the
water  to  show how the f ie ld  s ize d i f fers  under  the two condi t ions.

The 28mm lens focuses from 0.7 rneters (2.25 feet) to inf ini ty and is a

"s lower"  lens than the 35mm uni t  in  that  the maximum f , /number  is  t /3 .5 .
The i r is  range of  the 28mm uni t  is  f rom f , /3 .5  to I /22.  Refer  to  the sect ion

on depth o f  f ie ld  under  the 35mm lens for  the pr inc ip les o f  use as i t  is  the
same except  for  the wid th  o f  f  ie ld  -  the 28mm lens is  greater  due to  i ts
shor ter  foca l  length.  The shor ter  the foca l  length the wider  angle  the lens.
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The 28mm lens has i ts own acces-
sory sportf  inder and th is f  inder is
also des igned to be used wh i  le
underwater . T he f inder, however ,
is  made of  rubber not  p last ic  l ike the
combinat, ion unit for the 35 & 80mm
lenses.  Un less you use care wh i le
insert ing the f inder in the accessory
shoe,  you can bu i ld - in  a  para l lax  p rob-
lem. Be sure the f  inder is  wel l  seated
ih the shoe and is not cocked to one
side or  the other .  Fur ther  i t  is  qui te
easy to lose the f inder i f  poorly f  ixed.

Like the sportf  inder for the 35 and
80mm fenses, you must move your eye FIG{JRE 2-6. Nikonos 28mm
back and forth for a narrow edge pro- Wide Angle /ens. Dqs igne.Q. for
f ife of the frame white reduc ing the y?:,^.Y!!:rwater only without

crossbars to I i nes . Ref er to F ig ure ?B 
stort t on ' ,

The 28mm lens  is  a  h igh  qua l i t y  op t ica l  un i t  p roduc ing  sharp  focus  s l ides
or negat ives over a wide range of  d is tance to the subject .  l t  wi l l  a l low the
photographer to get c loser to a g iven sub ject than the 35mm lens f or the
sanF f ield of view, therefore, i t  performs better when water clari ty is con-
s istent ly poor. However, no lens , r to matter how we l I  made, can "see"
through d ir ty water.

The rubber sportf inder for the 28mm lens is designed for use underwater
and wi l l  see most  of  the f ie ld of  th is  lens at  d is tances of  f rom 6 feet  and
beyond,  paral lax is  s t i l l  to  be considered for  c lose work.  The center  of  the
f inder ax is is  about  8cm above the opt ical  ax is and about  1.Scm to the lef t .
When shoot ing subjects perhaps as c lose as 3 feet ,  paral  lax wi l l  begin to
take i ts  to l l  in  spoi led photos.  To compensate af ter  f raming move the sport -
f  inder t ie ld of  v iew s l ight ly  to the lef t  and t i l t  the camera upward to correct
for paral lax. Moving the center of your picture about 2/3rds of the way down
the ver t ica l  bar  of  the f inder wi l l  be just  about  r ight  to correct  ver t ica l
paral lax at d istances around 3 feet.

SOmm TELEPHOTO NIKONOS LENS

The N ikonos  80mm te lephoto  lens ,  l i ke  the  35mm wide ang le  lens ,  i s  de-
s igned for  use in e i ther  a i r  or  underwater .  l t  is  a 4 group,  4 e lement design
f ron t  por t  exc luded,  w i th  a  f  ie ld  ang le  o f  30  degrees  20  minu tes  in  a i r  and
about  22"  underwater .  The lens  w i l l  o f  fe r  about  a  2 .03x  magn i f  i ca t ion
of  the f i lm image at  about  the same distance f rom the subject  as wi th the
35mm lens. Refer to Figure 2-9.

The f, /number range is from t/4 to t /22 and the focus from I meter (3yo
feet)  to in f in i ty .  The depth of  f ie ld is  very narrow and the ef fect ive speed
o f  t he  l ens  t he  s l owes t  o f  t he  t h ree  d i scussed .H igh  speed  f i lm  i s  de f i n i t e l y
recommended un less you are ab le to determine the subject d istance very
€rccurate ly and can hold the camera very steady whi le shoot ing.  l t  is  more
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I

28mm /ens above water. 28mm /ens below water.

35mm /ens above water. 35mm /ens below water.

80mm /ens above water. 80rnm /ens below water,

FTGURE 2-7. Comparison of f ield sizes of Nikonos 28,35 & 80mm /enses
from the same station. Nofe that the 28mm above water infinity picture is
not sharp. lJnderwater size comparison is based on fesf panel resu/fs,
photos are darkroom simu lated with the f ish the key subiect for size.

(B)  CORRECT

FIGIJRE 2-8. Combination sportfinder
minimi zing edge width of the cross-bar

2-9

for the 35 & 80mm /enses . Aim by
and center circle as shown above.
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necessary than ever that you hold your camera steady or use high shutter
speeds to  avo id  sub ject  b lur  f rom camera movement .

There is a place for a telephoto lens underwater. l t  may seem to be the
last  th ing you 'need underwater  as the 35mm camera s tandard 50mm lens
(not  the Nikonos)  acts  l ike  a  te lephoto lens due to  the index of  re f ract ion
and th is  reduces the ef fec t ive f  ie ld  o f  v iew.

Have you ever  t r ied to  photograph a hermi t  c rab go ing about  h is  bus iness
on a submerged rock? He 1ust  does not  l ike  a  b ig  photographer  to  get  too
c lose -  resu l t ,  you get  a  p ic ture o f  the she l l  ra ther  than the an imal .  How-
ever ,  w i th  the 80mm lens one can move back a respectab le  d is tance and the
crab or  f ish  wi l l  no longer  worry  about  your  prox imi ty .  Smal l  reef  f ish  are
another  pr ime candidate for  the BOmm lens as they s tay a l ive on the reef  by
stay ing away f rom large f ish and for  a l l  p ract ica l  purposes an underwater
photographer  looks l ike  a  large f ish.  For  best  resu l ts  wi th  the 80mm lens
the water  must  be c lear .

The depth o f  f ie ld  ind icators  on the lens are used in  a  manner  a l ready
discussed and you can see upon examinat ion that  you cannot  s tand much
error  in  d is tance wi th  the lens set  a t  low f , /numbers.  The depth o f  f ie ld  for
example a t  t /4  is  probably  less than 5cm (2 inches)  and i t  is  near ly  im-
poss ib le  to  est imate d is tance f rom the lens to  the sub ject  !h is  accurate ly
when you are 1 .1  meters  (3 .5  feet )  away.  However ,  w i th  an f , /number  o f  22,
the depth o f  f ie ld  opens to  jus t  under  30cm (12 inches)  and th is  is  more
acceptab le  to  est imat ing d is tance.

How can the photographer  use the h igher  f , /numbers? Fast  f i lm and
s lower  shut ter  speeds.  Unf  or tunate ly  s lower  shut ter  speeds cause b lur  i f
the sub ject  moves or  you move the camera dur ing exposure.  Th is  combinat ion
of  prob lems is  best  so lved wi th  some form of  ar t i f i c ia l  l ight  source ra ther
than  ava i l ab le  l i gh t  un less  you  use  a  t r i pod .  E lec t ron i c  f  l ash  i s  a  good
solu t ion as these have a l ight  durat ion f rom 1,21000 to  1 , /10,000th o f  a
second and workvery  wel l  as  a  sub ject  s topper  i f  the ava i lab le  l ight  leve l
is  not  so h igh as to  cause a double  exposure.  More on th is  sub ject  la ter  in
the  sec t i on  o f  t h i s  manua l  dea l i ng  w i t h  f  l ash .

l f  you chose to measure distance accurately underwater then the ap-
parent  d is tance the camera lens "sees"  ( the same one you see through
your  mask) ,  now becomes the rea l  d is tance and you must  cor rect  the focus
sca le  o r  you r  sub jec t  w i l l  be  ou t  o f  f ocus .  Fo r  examp le ,  i f  t he  ac tua l  d i s t -
ance measured to  the sub ject  f rom the lens was 4 meters , then,mul t ip ly  by 3 /a

or 4 x 0.75= 3 meters. Set the lens focus scale on 3 meters rather than the
rea l  4  neters  as the lens th inks the subject  is  a t  3  meters  due to the index
of  re f ract ion o f  the g lass in  the lens.

l f  you are est imat ing d is tance f rom the subject  to  the lens,  the apparent
d is tance,  the lens sees the same th ing and no ad justment  is  requi red for
re f ract  ion focus d is tance.

The correct  use of  the spor t f inder  for  the 80mm lens is  cr i t ica l .  S ince
you are now work ing wi th  a  narrow f  ie ld  lens a t  a  cons iderab le  d is tance to
a  sub jec t ,  pa ra l l ax  can  be  qu i t e  a  se r i ous  p rob lem.  L i ke  t he  35mm lens ,  t he
spor t f  inder  ax is  is  about  8cm h igh and about  1 .5cm to  the le f t  o f  the opt ica l
ax is .  At  one meter  that  represents  a  very  ser ious a iming er ror ,  re fer  to
F igure 2-10.
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F igure 2- 10 shows the apparenr
f i e l d  as  seen  by  t he  spo r t f i nde r  w i t h
a subject  about  1 meter  (3.5 feet)  f rom
the lens .  T  he  lens  on  the  o ther  hand
nnsees" the same subject  8cm lower
and 1 .Scm to  the  r igh t  o f  the  apparent
loca t ion  as  seen in  the  spor t f inder .
l f  y o u  s e l e c t  a  s u b j e c t  t h a t  f i l l s  t h e
spor t f  inder ,  you  w i  |  |  p robab ly  lose
par t  o f  tha t  sub jec t  to  para l lax  even
i f  you  s i gh t  ca re f  u l l y .  To  ge t  t he  sub -
j ec t  you  w i l l  need  t o  t i l t  t he  camera
upward  s  l igh t  l y  to  compensate ,  and a
l i t t  le  .  to  the  le f t  to  make-up f  o r  the
1.Scm le f t  d  i sp lacement  o f  the  f  inder
f  rom the opt  ic  a I  ax i  s .  l t  may be de-
batab le whether i t  is  worth overcom-
pensa t i ng  on  t he  sma l l  ho r i zon ta l
error rat her t  han not compensat ing at
a |  |  .  Overcorrect ion c an be j  ust as
bad as undercorrect ion as tar as the
sub jec t  i s  concerned.

One ru le of  thumb may be of  help.  l f  you look at  F igure 710 (c) ,  you

wi |  |  see that the rea I center of the f ie ld f  al ls about U3rds lower on the
vert ica l  bar  of  the f inder.  Therefore,  use the 80mm rectangle of  the sport -
f  inder  to  es tab l i sh  your  sub jec t  s ize ,  then sh i f t  the  center  o f  tha t  sub jec t
about  2/3rds of  the way down the ver t  ica l  bar .  You are now aiming the

spor t f inder  h igh  on  the  sub jec t ,  bu t  the  camera  sees  i I  in  the  cor rec t  p lace .

51DE VlEW I  30  VERTICAL UNDERWATER

TOP VIEW

FIGURE 2-10.  F ie ld o{  v iew &
paral lax comparison of lens and
sportf  inder axi s at one meter.

F IGU RE 2-9. Ni konos 80mm
te lephoto /ens and accessory
opti'cal finder. The finder is
titr use above water onlY:

+
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NIKONOS L IGHTMETER ASSEMBLY
The Nikonos l ightmeter  is  composed of  a  molded p last ic  hous ing,  made

by Nikon,  and a commerc ia l  Auto-Lumi  L-86 photo e lect r ic  exposure meter
made by Sekonic .  The hous ings s ing le  cont ro l  is  made to  f i t  th is  par t icu lar
meter so i t  is suggested that you use that meter rather than another. The
combinat ion is  fa i r ly  inexpens ive and is  adequate for  genera l  use.

The meter  is  a  photo e lect r ic  ce l l  un i t  which does not  requi re  a  bat tery
to power the movement and is a needle matching unit not a direct reading
type.  That  is  the ce l lgenerates an emf  in  propor t ion to  the l ight  fa l l ing on
the  ce l l ,  and  t h i s  i s  i nd i ca ted  by  movemen t  o f  t he  sma l lme te r  need le .  The
exposure is  then determined by moving a ca l ibra t ion ind icator ,  ca l led the
Auteguide indicator in this case, to match the meter needle. Moving the

guide ind icator  a l igns a  shut ter  speed sca le  on the computer  d ia l . to  an
f,/number.

I t  is  impor tant  to  pre-ad just  the f , /number  sca le  to  a  th i rd  d ia l  ca l ibra ted
in  f i lm  speed  p r i o r  t o  p l ac ing  t he  me te r  i n to  t he  hous ing .  The  f i lm  speed
scale  is  ca l ibra ted in  three ra t ing systems,  Din ,  ASA and EV numbers,  so
you  shou ld  have  no  d i f f i cu l t y  l oca t i ng  t he  f i lm  speed  shown  on  you r  f i lm
box or  l i te ra ture on the meter  sca le .  ASA speed is  most  genera l ly  used,  but
Din has a lso been increas ing ly  popular  for  f i lm makers  to  l is t  on the same
f  i lm box -  use whichever  system you prefer .

The hous ing is  made wi th  a  s ing le  c i rcu lar  jar  screw l id  which should  be
t i gh tened  un t i l  a  t h i n  b l ack  "bead "  i s  v i s i b l e  a l l t he  way  a round  the  sea l .
DO NOT overt ighten as plast ic threads tend to become locked together and
i t  may be very  d i f f icu l t  to  open the hous ing la ter .  S i l icone or  t 'O, ,  r ing
grease on the seal  and on the threads is  va luable  as a  lubr icant  and to  in-
sure a waterproof seal with minimum effort.

The s ing le  cont ro l  pro jegt ing through the s ide of  the molded case has an
"O" r ing sea l  on the molded shaf t  boss concealed by the knob sk i r t .  The
seal is compressed about the drive shaft by a land on the knob.

The knob is retained to the shaft by two set screws, one a pin that pass-
es through the drive shaft act ing as a key, making the shaft and knob one.

The seal can be lubricated or replaced by removing the two set screws.
I t  is  a  good idea to  remove these 'screws once in  a  whi le  wi th  a  jeweler
screwdr iver  and put  s i l i cone or  "O"  r ing grease on the threads and seal .
l f  the neter  case is  not  wel lc leaned af ter  use in  sa l t  water  you may not  be
able to remove the set screws later due to corrosion.

The  me te r  i s  usab le  w i t h  a  s t i l l c "amera  l i ke  t he  N i konos  o r  you r  mov ie
camera as well  i f  you know the shutter speed. At 18 fps (frames per second)
the approximate shutter speed is 1,z55th second so when using the meter
for movies always read the f, /number opposite 1/5}th second. A red tr i-
angle is also shown on the speed dial and this represents 1,/30th second or
16 fps for  movie  cameras employ ing that  shut ter  speed.  Refer  to  the ins t ruc-
t ions suppl ied wi th  your  movie  camera i f  you are not  sure about  the speed.

Be sure you check the meter zero cal ibrat ion before you use i t  the f irst
t ime.  A screw ad justment  is  prov ided on the back s ide of  the meter  body
proper .  Ad just ,  i f  requ i red,  unt i l  the red ind icator  needle  is  over  the b lac 'k
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dot  on  the  sca le  (near  the  "S"  in  the  word  Sekon ic )  w i th  the  w indow o f  the
ce l l  comple te ly  covered w i th  your  hand or  a  l igh t  p roo f  p iece  o f  paper .

To  use the  meter  jus t  po in t  the  c i rcu la r  end o f  the  hous ing  toward  your

sublect ,  angle the meter  downward i f  very near the sur face,  l6ok at  the

smal l  need le  and move the  match ing  gu ide  un t i l  i t  i s  cen tered  over  the

sma l l  need le .  l t  i s  necessa ry  t o  do  t h i s  wh i l e  a im ing  t he  me te r  as  t he  un i t

has  no  memory  dev ice  to  ho ld  the  read ing .gomet imes i t  i s  necessary  to

take several  readings and average the resul ts  for  l ight  and dark areas.

You can a lso  use  your  own hand f  o r  a  read ing  i f  your  sub jec t  i s  a lso
l i gh t  co lo red  and  i naccess ib l e ,  howeve r ,  i t  w i l l  be  a  l i t t l e  ha rd  t o  po in t  t he
meter  and a l ign  the  need les  w i th  the  same hand used to  ho ld  the  meter .  The
proximi ty  of  the meter  to the subject  is  a lso important  underwater .  l f  you
are too f  ar  back you may get  an incorrect  reading due to d i f f  used l ight ,  re-
f lec t ions  and mater ia l  in  the  water .  The ins t ruc t ions  packed w i th  the  rne ter
sugges ts  3  t o  6  i nches ,  bu t  t h i s  i s  c l ose r  t han  you  can  usua l l y  manage ,  so
deve lop a habi t  of  reading at  about  the same d is tance,  thereby ,  averag ing
out  errors as you acquire exper ience.

Refer  to F igure 2-11,  for  an overal l  v iew of  the meter  as wel l  as a cross-
sect ion of  the seal  area of  the computer  d ia l  contro l .  Other Nikonos ac-

cessor ies  no t  ment ioned w i l l  be  d  i scussed in  the  sec t ions  to  fo t low,

R E T A I N I N G
S C R E W

cRoSs SECTION
M E T E R  D I A L

A D A P T O R

F TGURE 2-1 1 . N ikonos-seko nic underwater ! iglrt  meter. lnsert shows cross
bedt]on of sea I area ot {ne"i i igte meteicontrdl shaft.  The Nikonos housing.
;i Ab;'igned- spJii i iCativ for it l". Sekonic L-86 meter and will not accept
mos t oiher me'ters without modif icat ion, i f  at al l .
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S E C T I O N  3

U S I N G  T H E  N I K O N O S  C A M E R A  I N  A I R

One of the great virtues of the Nikonos camera is that i t  can be used
virtual ly anywhere in i ts normal form. l t  is weather proof, dust proof ,  water
proof  to  160 feet  and natura l ly  humid i ty  proof .  Once loaded wi th  f i lm you
can go most anywhere without worrying about the camera or the f i lm. Unlike
the Nikon l ine in  genera l ,  however ,  the Nikonos wi l l  not  accept  s tandard
Nikkor lenses and accessories, no one else makes lenses for the unit as of
th is  pr in t ing and,  therefore,  i t  i s  a  l imi ted system camera.  For  i ts  purpose,
however, general and underwater photography, i t  is hard to f  ind a more
adaptable and portable system anywhere.

Using your Nikonos for above water photography is l i t t le dif ferent from
any other 35mm camera. You must bear in mind that you MUST focus by
est imat ing or  measur ing your  camera to  sub lectd is tance,  use a separate
range f inder or a shutter speed-f, /number combination that gives the neces-
sary  depth o f  f ie ld .  Yes,  you can a lso take a p ic ture wi th  the lens cap in
p lace and never  know that  you have er red ser ious ly  unt i l  the b lank f i lm
comes back from the processor - too late to correct your mistake.

The lenses of the Nikonos are designed to withstand water pressure to
a depth o f  160 feet  wi thout  d i f f icu l ty ,  but  i t ,  l i ke  any f ine lens,  cannot
s tand abuses.  A lways keep the por t  c lean,  us ing photographic  lens c leaner
and lens t issue.  Keep the por t  covered wi th  the lens cap when not  in  use.

Both the 35mm wide angle  and the BOmm te lephoto lenses are des igned
for  mul t ip le  usage,  above and be low the water .  The 28mm wide angle  lens
is  spec i f ica l ly  cor rected for  underwater  use and wi l l  p roduce barre l  d is -
tort ion when used in the air.  Refer to Figure 2-7 tor a comparison.

The bu i l t - in  opt ica l  f inder  is  in tended for  the 35mm standard lens,  but
can be used for  the BOmm lens,  wi th  para l lax  cor rect ion,  i f  you remember
that  the p ic ture seen by the te lephoto lens is  about  2 .03x smal ler  than the

f  ie ld  encompassed by the br ight  rectang le  in  the f  inder .  An accessory
opt ica l  para l lax  cor rected f inder  is  ava i lab le  for  the 80mm lens and an ac-
cessory  open f rame spor t f  inder  is  ava i lab le  for  the camera shoe that  a l lows
v iewing wi th  both the 35 and 80mm lenses.  For  more deta i l  re fer  to  the
sec t i on  on  each  i nd i v i dua l  i t ems .

The Nikonos is  par t icu lar ly  usefu l  to  the mul t i -camera photographer  as a
good second camera.  For  example,  l f requent ly  use a Nikkormat  equipped
wi th  the spec ia l  N ikkor  55mm Micro-Nikkor  t /3 .5  lens which focuses f rom
inf in i ty  to  24cm (9/z  inches)  wi thout  externa l  accessor ies .  Th is  range a l -
lows the photographer to do most anything from scenics to macro photographs
wi thout  supplementary  equipment .  Hours  o f  lens jugg l ing is  saved,  for  ex-
amp le ,  when  shoo t i ng  t i t l e  s l i des  as  t he  camera  i s  s imp l y  moved  whe re  t he
the subject  composes,  wherever  that  might  be in  the focus range,  and the
picture is snapped. Most standard 35mm camera lenses have a focal length
o f  50mm,  so  t h i s  l ens  i s  on l y  s l i gh t l y  t e l escop i c .  Go ing  c l ose r  i s  easy too

3-1



as the lens comes equiped wi th  a  spec ia l  ex tent ion r ing that  a l lows con-
t inued focus t romglz  inches to  1 : '1 .  Where does the Nikonos come in? Wi th
th is  versat i l i ty  one may wonder  what  purpose a second camera could  serve.
The Nikkormat  or  Nikon F,  uses the fu l l  N ikkor  lens system so i f  one had
all  these superb lenses he should not have much of a problem with any
subjects - but not everyone can afford al l  of these optics.

Cons ider ing l is t  pr ices a  35mm l /3 .5  auto-Nikkor  lens for  the Nikkormat
or  Nikon F,  costs  on ly  a  l i t t le  less than the whole Nikonos camera complete
wi th  35mm wide angle  lens.  The Nikonos,  therefore,  has i ts  very  pract ica l

usage as a  second camera a l readyequjppedwi th  wide angle  lens.  A 35mm
wide angle  lens is  very  usefu l  for  c lose- in  photos and genera l  scenics .

Not everyone wants or can afford two or more cameras. For the diving
photo enthus iast  the cost  o f  h is  d iv ing equipment  is  apprec iab le  a l l  by  i t -
se l f  .  l f  he wants  to  do some photography too,  the Nikonos is  idea l  as  i t  can
be used above or below the water just as i t  comes from the box.

The Nikonos can a lso be used wi th
most standard f lash guns or i ts own B-
C f lash unit.  For above water photo-
graphy,  when other  than the Nikonos
BC f  lash is  used wi th  i ts  spec ia l  con-
nector, an accessory f lash adaptor is
ava i lab le  to  thread in to  the sea led
body plug located near the exposure
coun te r .  Th i s  body  p lug  i s  s l o t t ed
for  a  co in ,  someth ing you might  have
ava i l ab le  i n  t he  f i e l d  ra the r  t han  a
screw dr iver .  l f  you do use a screw
dr iver  i t  should  have a very  wide
blade to  avo id  damaging the s lo t  in
t h e  b o d y  p l u g . T h e  b o d Y  P l u g  i s
threaded f or a stand ard th-2O tripod
or  accessory  un i t .

The adaptor  shown in  F igure 3-7 is  an ad justab le  dev ice for  adapt ing the
spec ia l  in terna l  f  lash connector  o f  the Nikonos f  lash out le t  to  accept  a

standard PC cable. Three contacts can be seen at the bottom of the inner

body and two must  be ut i l i zed for  each combinat ion o f  f lash synchron ism.
One termina l ,  the rear  spr ing is  common,  whi le  each of  the o thers  is

e i t he r  f o r  X  (e l ec t ron i c  f l ash )  o r  FP  ( f oca l  p l ane  de lay  bu lbs ) .  l f  you  use
the wrong f lash sync due to  improper  adaptor  set t ing the resu l t  cou ld  be a

b lank  o r  pa r t i a l  p i c tu re .

l f  you are using X sync set the camera speed selector knob to the red 60.

Rotate  the f  lash adaptors  s i lver  r ing wi th  two round p ins pro ject ing so that

the ho le  in  the cover  shows a b lack dot .  l f  FP sync is  des i red,  ro ta te  the

s i l ve r  r i ng  by  t he  two  p ro jec t i ng  p ins  un t i l t he  red  do t  o f  co lo r  appea rs  i n

the smal l  inspect ion ho le .  Refer  to  F igure 3-7.  The whi te  dot  on the outer

body wi l l  be he lp fu l  in  locaf ing the s lo t  in  the in ter ior  to  accept  the key.

Caution: PC cords have a tendency to move about as ygu do, and PC

cords can ro ta te  the upper  sect ion o f  the adaptor ,  changing the Sync set t ing

f rom what  you wish to  use to  someth ing e lse.  l f  you are us ing the camera
3-2

FIGIJRE 3-1. Ni konos f lash
adaptor. For use above water
with standard PC cords. (a)
adaptor; (b) X sYnc Position
of 

' terminals, 
black dot; (c)

FP  sync ,  r ed  do t  v i s i b l e .
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aDove water and in dif f icult  si tuations where the cord moves about, place a
st r ip  o f  tape over  the ad just ing cap af ter  set t ing your  sync se lect ion to  in-
sure that  the cap does not  move.  On one occas ion whi le  lwas photographing
the interior of lava tubes i t  was preferable to hand-hold the electronic f  lash
uni t  away f rom the Nikonos to  get  proper  l ight ing.  In  the process of  moving
the f lash about, the pc cord caused the sync sett ing r ing to revolve pro-
ducing part ial  and underexposed pictures. (when you are out of sync the
shut ter  may catch on ly  par t  o f  the f lash or  miss i t  ent i re ly ,  w i th  your  i r is
set f  or f  lash exposure an avai lab le I  ig ht photo wi I  I  be underexposed, in
most cases.) A quanti ty of good photos were lost because of the movement
of  the set t ing r ing.  Th is  can not  happen wi th  the Nikonos BC f lash,  but  i t
can happen to even good quali ty 35mm careras where the center contact of
your  sync connector  can ro ta te  wi th  the sync cord,what  happens in th is  case
is that you twist-off  the wire on the inside of your camera body, and no
f iash at  a l l  i s  the resu l t .  The cost  o f  repa i r  w i l l  make you unhappy and i t
cou ld  happen a l lover  again  i f  you do not  unders tand the cause.

Refer to section f ive on the use of f lash for more information relat ive
to both air and underwater f  lash photography.

Precaut ions -  as  wi th  every  f ine camera use care in  handl ing the un i t
to  avo id  phys ica l  damage.  The Nikonos is  tough,  but  not  indest ruct ib le .
s ince the Nikonos is  a i r  t ight ,  do not  leave i t  in  the hot  sun or  on a hot
beach because there may be a bu i ld-up of  in terna l  pressure.  The lens is
designed for external pressure, not internal, and the heat absorbed by the
b lack exter ior  can damage the f i lm in  the camera.

STEPS TO USING THE NTKONOS IN  A IR

1. Load in the normal manner.
2. set the shutter speed and t/number for the type of f i lm you are using.

Exposure information can be obtained from your l ight meter.
3. Set focus.
4.  Remember  the Nikonos is  not  a  s ingre lens re f lex  so you cAN take

pictures with the lens cap over the lens. Always remove the cap
before you start shooting

5. Cock the shutter.
6. View the subject through the optical or sportf  inder, correct for paral-

lax  i f  requ i red.
7. Take a deep breath, let the air out slowly, take a second breath then

hold  i t  whi le  you snap the shut ter .  At  h igh shut ter  speeds i t  is  not
quite so necessary to hold the camera rock steady, except while using
the 80mm lens, but camera mwement does effect the sharpness of the
f  i lm image and th is  is  cr i t ica l  in  smal . l  format  cameras l ike  the 35.

8. Advance the f i lm and cock the shutter after you snap the shutter i f
another photo is to be taken r ight away or leave the release lever ln
the forward uncocked posit ion i f  the carnera ls not to be used again for
a  whi le .  l t  i s  best  w i th  any camera not  to  leave the shut ter  in  acocked
at t i tude as th is  can resu l t  in  eventua l  shut ter  speed changes.
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S E C T I O N  4

NIKONOS UNDERWATER

Handling your Nikonos underwater is just about the same as above water
in  most  respects .  A l l  o f  the cont ro ls  are ava i lab le ,  set t ings to  shut ter

speed, f /number and focus can be changed as you wish.

In very clear water the camera wil l  produce results acceptable to anyone
just about as i t  would on the surface. However, a l ight meter is recomnended
to estab l ish your  speed- f , /number  re la t ionsh ip  as the human eye auto-
mat ica l ly  cor rects  for  l ight  var ia t ions and co lor  and guess ing at  exposures
is not a recommended practice for best overal l  results.

The sportf  inder is general ly recommended for underwater use of the

camera as i t  is  imposs ib le ,  usual ly ,  to  see the whole image area through the

opt ica l  f  inder  wi th  some face masks.

The camera lens is l ike your eye underwater. l t  sees at the Same ap-
parent distance that you do. l f  you judge an object to be six feet away set

the camera on s ix  feet .  l f  you actua l ly  measure the d is tance wi th  a  sca le ,
you wil l  need to correct the focus on the camera lens accordingly because

the rea l  and apparent  d is tance wi l l  not  be the same.  Mul t ip ly  therea ld is t -

ance measured by 1/r and set this value on the lens focus scale. For ex-

ample, i f  you measured the distance to an object and found the actual
distance to be 4 feet then set 4 x 3/a or 3 feet on the focus scale.

Judging the d is tance is  usual ly  acceptab le  and gets  bet ter  w i th  pract ice,

l f  you ieem to have a problem, use the depth of f  ield' indicator on the focus
scale  to  he lp  you correct  the er ror .  Set  focus d is tance in  the midd le  o f  the

depth o f  f ie ld  range or  p lace your  est imated d is tance on e i ther  end of  the

range depending on how you usual ly  er r .

l f  you have not already photographed the underwater world, or have and
wonder  what  can be done to  improve the resu l ts ,  a  d iscuss ion on the use of
f  i l te rs  may be of  he lp  to  improve your  resu l ts .

F i l ters  are opt ica l  grade g lass p la tes,  coated or  laminated,  wi th  mater ia l
that absorbs some port ion of the spectral energy received at the lens. Your
Nikonos lens hood accepts  52mm spec ia l  screw- in  type f i l te rs ,  or  you can

obta in  58mm f i l te rs  for  top-s ide use as they do not  leak as they should

underwater  wi thout  someth ing l ike  the hood.  Nikon (Nikonos)  f  i l te rs  are
avai lab le  in  the 52mm thread inc lude ye l low,  green,  red,  orange,  808,80C,
8 '1A,  85,  g5B,  sky l ight ,  UV haze,  neut ra l  dens i ty  and CC30R co lor  comp-
ensa t i on  f i l t e r s .

Al l  of these have a definite gnpose and work either with al l  types of
f  i lm,  co lor  and B&W f  i lm,  or  wi th  one or  the o ther ,  but  not  both.  F i l ters  are

are useful to correct or improve the scene as the f i lm does not compensate

for  changing condi t ions as does the human eye automat ica l ly .

Refer to Table 4-1 tor more information on f i l ters commonly used with
the Nikonos.  The tab le  def  ines the bas ic  co lor  o f  the e lement ,  what  i t  does
to the l ight ,  whether  i t  can be used wi th  one or  both types of  f  i lm,  co lor  or

B&W and wi l l  serve as a  qu ick  re ference i f  you are t ry ing to  change the
normal  resu l ts  obta ined wi th  your  par t icu lar  f  i lm.
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In  subsequent  book le ts  o f  th is  ser ies ,  means wi l l  be descr ibed to  chem-
ica l ly  increase cont rast  o f  B&W f  i lm negat ives.  Cont rast  is  impor tant  to  the
underwater photographer as the average scene underwater is . . f lat, ' ,  or
lacks cont rast .  Color  f  i lm somet imes he lps cont rast  because of  the d i f ferent
hues of  co lor ,  but  B&w is  a  system of  gray sca les and two shades of  gray
do not  a lways separate  wel l  when pr in ted.

F i l ters  l ike  the ye l low and orange wi l l  absorb some of  the natura l  co lor
of  the water ,  b lue and b lue-green respect ive ly ,  and,  therefore,  reduce the
" f la t "  character  o f  the scene.

on the other  hand,  wi th  co lor  f i lm,  you may have your  camera loaded wi th
day l ight  f  i lm for  use above the water ,  then wish to  use f  lash underwater .  l f
you  have  b lue  f l ashbu lbs  you  need  no  f i l t e r ,  bu t  i f  a l l  you  have  a re  wh i t e
bu lbs ,  t he  f l ash  mus t  be  ba lanced  w i t h  t he  f i lm  and  an  goO f i l t e r  may  be
used.  The reverse might  a lso be t rue requi r ing a  d i f ferent  f  i l te r .

Water  i tse l f  ac ts  as a  natura l  f i l te r ,  but  s ince i t  is  not  cons is tant  you
can not  a f ford  to  re ly  on i ts  proper t ies .  l t  does act  as  a  scat ter ing medium
due  to  t he  sma l l  pa r t i c l es  suspended  i n  i t .

l f  you are tak ing ava i lab le  l ight  co lor  p ic tures underwater  wi th  the
Nikonos or  any other  camera,  and the water  is  c lear  and b lue co lored,  the
CC30R co lo r  co r rec t i on  f  i l t e r  w i l l  he lp  by  abso rb ing  some  o f  t he  b lue  co lo r .
The resu l t  is  more natura l  co lor  render ing and improved cont rast .  The same
f  i l te r  he lps cor rect  co lor  when shoot ing through some commerc ia l  a i rc ra f t
w indows and the g lass windows of  a  v is ta  dome car  o f  a  t ra in .

Another  pa i r  o f  usefu l  f i l te rs  are the neut ra l  dens i ty  4X and 8X.  These
are intended to reduce the effect ive speed of your f i lm, change the effect ive
f , lnumber  or  reduce the l ight  that  can reach the f  i lm.  The 4X t i l te r  reduces
your f i lm speed by a factor of 4, and the 8X by a factor of B. l f  you were
us ing a co lor  f  i lm wi th  an ASA speed or  64,  and used the 4X f  i l te r ,  the e f -
tec t ive speed of  the f  i lm would be 64 d iv ided by 4  or  ASA 16.  The BX N.D.
f  i l te r  represents  a  fac tor  o f  reduct ion o f  8 ,  so the ASA 64 f  i lm wi th  the gX
f i l te r  over  the lens has a new speed of  64 d iv ided by g  or  ASA g.  l f  you
remember  the d iscuss ion on f , /numbers and speed,  you wi l l  equate the 4x
speed change to  2  i r is  s tops and the 8X to  3  s tops change.  The "X"  fac tor
can be appl ied e i ther  to  the f i lm speed i tse l f  or  the shut ter  speed,  as the
end resu l ts  are the same,  e f fec t ing the amount  o f  l ight  reach ing the f i lm.

Neutra l  dens i ty  f i l te rs  are more usefu l  than one might  th ink .  l f ,  fo r
example,  you s tar ted your  ro l l  o f  f i lm wi th  the BOmm te lephoto lens,  and
wanted maximum depth o f  f ie ld  you might  have done one of  the fo l lowing
th ings:  used Anscochrome T500 f  i lm,  ASA 500;  used h igh speed Ektachrome
f i lm ASA 160 boosted to  ASA 400 wi th  ESP-1 (spec ia l  process ing ava i lab le
from Kodak, at extra cost) or had used B&W f i lm rated for development in a
speed increas ing developer  l ike  Acuf ine.

The underwater world is not noted for i ts brightness, and i t  matters not
in  th is  case s ince you in tended to  s top down to  a  h igh f , /number  to  maximize
your  depth o f  f ie ld .  Let  us say that  w i th  your  par t icu lar  sub ject  you are ab le
to shoot at f  /22 with a shutter speed of 1/125th second with the 80mm lens.
Jus t  suppose  you  d id  no t  f i n i sh  t he  ro l l  o f  f  i lm ,  bu t  t ook  you r  N i konos  back
horne wi th  a  par t ia l  ro l l  o f  f i lm.  For  ease of  d iscuss ion le t  us  assurne that
the f i lm was rated at ASA 400.
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The next day you want to use the camera above water at the beach. Here
the br ightness is  ext reme.  Wi th  ord inary  co lor  f i lm you probably  would  be
stopped down to f/16 or f /22 at 1/125th second shutter speed, but with
your  camera loaded wi th  a  f  i lm muchfaster ,  you cannot  s top down enough to
obta in  the cor rect  exposure.  You can increase your  shut ter  speed to  1 ,2500th
second,  but  th is  too may not  cor rect  the exposure d i f ferent ia l  o f  the f i lm.

Back to  the 80mm lens? No,  that  w i l l  not  he lp  now because you are not
underwater  where the l ight  leve l  was low,  you are on the beach where the
l i gh t  l eve l  i s  ve ry  h i gh .

Now i s  t he  t ime  to  use  a  neu t ra l  dens i t y  f i l t e r .  These  op t i ca l  g l ass
e lernents  wi l l  not  e f fec t  co lor  f i lm as far  as spect ra l  response is  concerned,
but  they wi l l  un i formly  decrease the percentage of  a l l  wave lengths o f  l ight
t ha t  w i l l  pass  t h rough .  N i konos  N .D .  f  i l t e r s  a re  ava i l ab le  i n  4X  &  8X ,  w i t h
52mm threads for  the Nikonos hood.  You need a 4X N.D.  f i l te r  for  your
beach photo.  The 4X N.D.  f i l te r  reduces your  f i lm speed f rom ASA 400 to
ASA 100.  You now have a f i lm speed that  you can handle  in  the br ight
l i gh t  and  s t i l l  f o l l ow- th rough  w i t h  you r  deve lop ing  p lan  requ i red  f o r  t he
ear l ie r  underwater  shots .

ord inar i ly  N.D.  f i l te rs  o f  4X and 8X are on the denser  s ide of  the N.D.
sca le  for  genera l  use.  These are in tended for  mass ive speed changes as in
the example.  However ,  the same l ight  in tens i ty  prob lemcould occur  i f  you
began  tak ing  ava i l ab le  l i gh t  p i c tu res ,  t hen  sw i t ched  t o  f  l ash ,  pa r t i cu la r l y
very  smal l  lens to  sub ject  d is tances exper ienced in  u l t ra-c lose work.

At  best  photography is  a  prec ise wel l  p lanned act ion to  record an event
o r  a  t h i ng  on  f i lm .  Dec ide  wha t  you  w i sh  t o  pho tog raph ,  p l an  you r  f  i lm ,
deve lop ing  and  l ens  t o  ma tch  t he  s i t ua t i on ,  and  f o l l ow- th rough .  F i l t e r s  w i l l
he lp  i f  your  p lans need to  be a l tered or  you need to  modi fy  the v isua l  image
to  su i t  t he  c i r cums tances .

Photography underwater  wi th  your  Nikonos is  an extens ion of  normal
photography in  a i r .  Every th ing is  the same as far  as composi t ion and tech-
n iques  a re  conce rned ,  on l y  t he  env i ronmen t  i s  a l i en  -  and  i t  i s  ve ry  a l i en .

D I R T Y  W A T E R

l f  you cannot  see your  sub ject ,  your  camera usual ly  cannot  see i t  e i ther .
l f  you need low shutter speed and large apertures, camera or subject move-
men t  can  resu l t  i n  b l u r .  Ve ry  l i t t l e  can  be  done  gene ra l l y  t o  co r rec t  d i r t y
water  -  i t  i s  someth ing some d ivers  in  some areas l ive  wi th  a l l  or  par t  o f
the t ime.  However ,  you can he lp  yourse l f  by  moving c loser  to  the sub ject  to
reduce the amount  o f  mater ia l  between the subject  and the lens.  Here the
28mm w ide  ang le  l ens  w i l l  be  a  g rea t  he lp ,  NoT  the  80mm te lepho to  l ens  as
th is  would  put  you fur ther  away,  not  c loser  to  the sub ject .

Ava i l ab le  l i gh t  pho tog raphy  i s  f r equen t l y  d i f f i cu l t  t o  pe r fo rm  s imp l y
because your  sub ject  might  be in  near  darkness and there is  no pract ica l
way to  shoot  in  the darkness wi thout  he lp .  That  he lp  is  in  the form of  pre-
packaged day l ight  -  the f  lash bu lb  or  lamp.
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CAMERA GLEAN.UP AFTER USE
I t  is part icularly important to take prompt and complete care of your

Nikonos after use in or about salt  water. A good diving 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 al l  of your equipment thoroughlyin fresh water after use in salt  or
d i r ty  water ,  or  where the camera was used near  cor ros ive chemica ls  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
evaporation or use a soft l int free towel. Use part icular 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  o 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  v iewf  inder  type camera.
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