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SETTIRTG  LHVER

The  setti.n~g  lever  cam;  the  main  ]g\rer  into  the  cocked  position  and
then  resets  rfue  to  the  setting  lever  spring.    The  setting  lever  moves
the  clLust  shield  u.p  during  the  es3king  action  and  the  red  dot  becomes
Visi~ble.     :Ihe  focus  lever  can  now  be  used.    I,\rhen  tbe  red  dot  is  in
Viei,,tr,  it  is  a  visual.inclication  that  the  shutter  is  in  the  cocked

p0sitio11..
STFUITHiTRE    PJTjLfiDES  D

'The  sliiutt,er  bla.des  are  driven  ty  the  revolving  ring  on  which  they

ar;  mounted.  Ijooking  from  the  front  of  the  s.butter  the  heaves  go  on
from fQvc  to  One   in  a  counter4clocrfurise  manner.  Blade  # 5  goes  on  the

revoiving`  ring  oper€?Lting  stud.     There  is  a  spife6er  th&~t  gbes  over  lteaf

#i.  The  purpose  o±`  this  sDa.cer  is  to  make  certain  that  the  shutter
blades  a-+er.lap  properly wThen  they  meet  in  the  centter° of  the  shutter.

lthnT  IjEVER

The main  lever  is  moved  to  the  cocked position  by  the  setting  Lever.
ETear  the  erid  of  the  cocking  action  the  main  lever  cans  over  the  tongue
of  the  release  lever  and  drops  behind  it.  It  will  be  held  ion  this

Position  until  the  re.lease  lever  is  moved  from  it.    Then  the  tripping
action  will  take  place.    Tv'then  the  main  lever  is  moved  t6  the  Cocked

Position  itj  causes  the  focus  I.ock  to  become  d#sengaged  from  the  focus
lever.    After  t.he  shutter  has  been  cocked  the  focus  lever  can  be  used
to  open  and.  close  the  blades.    After  the  blades  have  been  opened  by
tie     focus  lever,  they must  be  cLesed by  the  focus  lever  althongh
it  is  Possible  to  close  the  shutter  by  tripping.    As  the maifl  lever
nears  t`he  end  of  the  cocking  cycle  it  Strikes  the  pallet  lever.  This
action moves  the  pallet  out  of  contact  with  the  star  wheel  and  decreases
the  lo.p4d  that  the  retard  lever  spring will  have  in  rec5rcling  the
retardirig  device.

RELRASH  LEVER

The  release  lever,  when  rota.ted  is  removed  from  the  path  of  the
jmaln  lever.    This  leaves  the  main  lever  free  to  travel  under  spring
tension.    As  the  release  Eever  is  rotated  it  moves  the  time  lever
out  of  the  path  of  the ma±H  lever.    Ithen  the  release  krer  is  returned
to  it,6  ric}rlnal  position  it  removes  the  bulb  lever  from  the  Path  of  the
main  lever.    This  lever  a°ction  can be  seen  when  the  speed  cam  is
removed  from  the  shutter.

t

mF  I.E,vE.R
The  leaf  lever  is  situated  under  the  main  lever.    1then. tbe'fia±n

lever  is  released  it  strikes  the  Eeaf  lever,  turning  it  counter
e,lockwlse.    On  the  other  end  of  the  ±eaf  lever  there  is  a  recess.
The  revolving  ring  operating  stud,  which  is  located  on  the  revolving
ring,  ridLes  in  this  recess.    As  the  revolving  ring  operating  stud  is
tuned  counter  clock#is6  by  the  main  lever,  the  blades  are  opened.
When  the  blaides  reach  the  full  c>pen  postic>nn,  the  main  lever  by passes
the  lreaf  lever.    A  this  .time  the. main  lever  comes  in  contact  with
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the  revolving  ring  operating  stoud   and pulls  the  stud back  to  the
normal  position,  In  doing  §o  it  closes  the  blades  and  returns  the  leaf
lever  to  its  orig.inal  position.    After  the  shutter  has  been  tripped
the  blades  are,  held  closed  by  the ELrt`£H   lever.    1j,mGn' the  rm±n  lever  is6..
docked  it .is .'for®3d  dtrer  the  ifeaf  lever  and  the  release  lever.  At  the
end  c>f  +,he  cocking  aLction  it  drops  behind  these  levers  die  to  its
ofu.n  spring  tension. °At  this  time  the  Le'af  lgvs.r  :n.olds  the  bl.t]^des  closed.

During  time  and  bulb  exposures  the  time  and  bulb  levers  hold  the
maifl  lever.    The  main  lever  holds  the  deaf  lever  which  holds  the
revb`L:v±ng  ring.

FtE1'j`uTtDIIFG  AC!J I0RT

Ill.e  retarding  action  in  thi§°shutter  is  accomplished,  up  to  1/100,
by  a  sel`ies  of wheels  and  a  pallet.    1.then  the  shutter  is  set  for  one
secoll.c`i  the  entire  retarding  de.v.ice  is  in  operation.    1.irhen  the  shutter
is  trii3pecl.  the  mair`.lever  comes  into  cont,9.ct  with  the  retard  lever.
The  in.ain  lever must  force  the  retard  lever  out  of  its  path  before  it
can  comp:Lets  its  cycle.    As  the  reta.rd  lever  is  moved  it  in  turn.  will
operate  the  retarding  device  wheels  {iamd  the  pallet.    The  amount  of
resistance  i,hat  is  offered  to  the  main  lever  is  controlled  by  the  speed
cam.     The  speed  cam  cont.rols  the  positic}n  of  the  pall©t  and  of  the
retard  le.ver.

At  the  speeds  of  1  second,   1/2,  1/5,  and  1/10  of  a  second  the

pallet  is  in  Contact  with  the  star wheel.    The  different  speeds  are
obtainecl. by  varying  the  distance  the  retard  is  allowed  to  travel.
At  the  speeds  of  1/25  and  1/50  of  a  second  the  pallet  is  held  out  of
conta.ct  with  the  star  wheel  by  the  speed  cam.    At  the  speed  of  1/100

?f..a   Seco}1d  ho:¥h; :tbe.-`p:al.1e,.t  ap.a.`T,5¥t:::.¥:?.tg.:gdT±pver  are  held  out  of
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h.e  3.ntire .-.. r.et..arLdipg.:. a;§fri-a.e" -.,-i s..i.Sope-fative.     phe  retard
160~of,.a  secon,a  is.accoxplisF+?d  by  the  main  lever  striking
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..£`*.i...:,retard` i,i79igri.i...;:   .At.:. `Sha-co.£p`6ed;:£;f   1/goo  £irer..e. is  no   retarding  action.

gFi.S..isacalled-th6.  ire6   speed.     A€¥.,.the  1/400  setting  tnere  is  also  no
rfta.rding action  but  there  is  a
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a  second.

The  shutter  speeds  can  i)e  ad.justed by  bending  the  retard  lever
stud,  the  pallet  stud  and by  filing  or  swedging  the  speed  cam.
FIII1\Tc-  oR   swEDGII\Tc-  ¥RE  spREI]  CAM  sH6uTuD  OHhy  RE  REsORIED  Io  wlm:if

You  +fiRE  CRE.¥AIRE  ¥mT]  1I   Is   TEE  army  IHIRTG  !HAI  wlEL  AccOMPLlsH  IRE

PtJRPOSE.     HiThe  true  operation  ofla;  speeds  will  deperid  upon  the

gear  condition,lubrication,  cleanliness  of  the unit,  conditions  of
the  spriflgs  .and  th.e  temperature  at which  the  unit  is  operated.

The  time  and  bchb  ]eevers  are  held  out  of  the  pathaof  the  main  lever
by  th_e  speedi  can  at  all  Settings  except  time  and bulb.
S"CR0   tnFI¥

1.then .the  main  lever  i§  cocked  the  main  lever  op6rating  stud  comes
into  contact  with  the  retarding  sector  gear  Lever  and  rotates  it  to
the  co€.1`=ed  po§itic>n.     The  syncro  lock  lever  then  engages  the  retardLing

sector  gear  1©trer  and  holds  it  in  the  cocked position.    At  this  time
the  xpain  lever  opera.ting  stud moves  out  of  contact  with  the  retarding

sector  gear  lever.    miring  the  ctoking action  the  lock  lever  will
not  close  the  electrical  contact§  because` the  lock  lever will pivot.

REREREEffiaeffiREFELg%IrifeasifeRERERERERERERErsEREREREREiirffiREgrrsELife
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After  the  lock .k3ever  has  passed  the  contacts  it  is  snapped  back  into

|3osition  lop  the  lock  lever  spring.    The  lock  lever will  close  the
contacts  i,!6Arhen  the  reta{rdLing  scGrtyotQr  gear  Lever  is  released.

Wl`ien  the  shatter  is  set  on  the  20  millisecond  delay  the  syncro
release  goes  into  the  path  of  the  main  Lever  at  the  end  of  the  cocking
cycle  `and  .the  other  end  of  the  syncro  release  lever  I.ide§  against
the  Sturi  on  the  retarding  S`ector  gs`a.r  i`ever.    When  the  main  lever  is
released  i;±ie  main  lever  opsrating  stud  strikes  the  s€yncro  lock  lever.
This-rele€?i`ses  th. e  retarding  sQfitop  gear,lever  wh,ich  then  rotates
corn.ber  elf;ckT.irise,   closing  the  electrical  contacts.

As  the  retard'ing  SSctoL`  gc€¥.r  leFT®R  rotates  the  retarding  Sector  5`ear
Lever     Stucl.  is  in  the  act  of withdrawing  the  §yncro  Eelease  lever ®fronl

the  |]ai;h  of  the  main  level.    After  the  syncro  release  Lever  has  been
ftlll,y  removed  from  the  main®1ever  the  main  1©irer  goes  through  its
normal  tri|3Ping  cycle.     When  the  FGjb,£rding  sector  gear  lever  finishes.  itfa§
travel  it  comes  into  contact  with  the  clutch  spring.    The  purpose  of
the  clutch  spring  is  to  position  the  retarding  sector  gear  lever    or
to  hold  it  in  sueh  a positiofl  tliat  the  main  lever  operating  stud Will
be  certain  +,o  engage  the  retarding sector  gear  lever  dnring  the  next
cocking  cvvcle .

The  syncro  unit  is  movable  so  the.t  various  delays  can be  obtained
for  use  of  the  shutter  with bulbs  of  differeflt  delays.    On  the  off

Positio}1.  the  syncro  unit  is  held  out  so  th®3.t  it  will  not  be  engaged
by  the  3tra.in  lever  operating  stucl.    The  clutch  spring will  be  compressed
at  this  time.    When  using  the  zero  millisecond  setting  the  cont&Cts
are  clc>s{.;d  by  the  zero   lever.     The  zero  lever  is  actua.ted  by  the  zero

sturi  wh.ich  is  mounted.  on  the  main  lever.    On  the  5  millisecond  setting
the  contacts  fire  closed  and  the  main  lever  is  released  at  the  same
time.    On  the  20  mill.isecond  sett.ing  the  contacts  are  elosed  15  (approx)
milliseconds  be for  the  main  lever  is  rele`8.sed.

The  amount  of  delay  of  the  syncro  unit  is  ad.justed  by  bending  the
smcro  release  lever.    The  long  a]rm  of  the  syncro  release  lever  is
bent  so  that  the  angie  formed  by  the  two  arms  is  greater  to  s6fure
a  longer  delagr.    Pbe  greater  tbe  angle  fc>rmed  by  the  two  arms,  the

greater  the  delay.

GEltrREAI   IiITFORMjL¥ IORT
''M!'  or  'f30"  setting:    Use  bulbs  with  a  Z0  millisecond  delay  stlch

as  the  #5,  #22,  #40,  eta.    These  bulbs  a.re  wire  filled.
''F"  or  ''5t'  setting:       Use  bulbs  with  a  delay  of  5  milli§econds

such  a`s  the  {'SM"  and  ''SF"  bulbs.    These  bulbs  are  gas  filled.
''X"  or  ''Ot'  sett,ing:       Use  strobe  lights.     This  is  an  electronic

flash of  high  intensity  aiid  very  short  duration,  usually between
1/5000  all.d  1/50,000  of  a  second.    This  bulb  is  actually  a  quartz
tube  fi-lied.  with  xenc>n  gas.    Wh€,n  a  high  voltage  is  sent  thrc>ngh
this  gas,  it  is  illuminated  for  a  very  short  time.

i.i.v-hen  working  with  this  shutter  do  ALL -work  with  tweezers.  RTever

touch  the  parts  with  the  fingers.    The  acid.  which  the  human  skin
leaves  oil.  the  parts  will  in  time  cause  the  metal  to  corrode.

Always  check  to  be  certain  that  the  screws  have  the  proper  shoulders
and  clearance.    Wrien  assembling  the  shutter,  check  the  o-peration  of
each part  as  it  is  built  up;  then  check  Sub-assemblies  etc.    That  Way

yott can  be  quite  certain  that  the  shutter will work prorierly when  it

REREffiREREREREHREREREREffiffiHRE   ffiesfflREgREEREREREEREEREEREHEgsasfasrm:aersasRE                                                                                                             REREffiffiREffiREERERERE=
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is  coxpletely  assembled  the  shutter  will  operate properly
Always  make  cerdrain  that  all  bushings  and  shafts  are  free  from

rust  allc-l  dir't.    There  I,here  are  two  metal  surfaces  that  work  agaanst
eac}1  other,  sueh  as  the  time  and bulb  levers  and  the  retarding  sector

gear  lever  and  the  syncro  unit  §xpport  plate,  be  especially  carefuE
that  these  parts  are  perfectly  clean  so  that  there  will  be  no  more
than  the  minimum  amount  of  friction.

Nevel`  force  parts  or  apply  great  amount  of  undo  pressure.   If
something.  cloes  not  fit  yc>u  may  be  quite  certain  that  a  mistake  has
be.efl  made`somewhere.     F|}m  it  and  CoRIiECT  it  before  trying  to  Proceed
with  the  assembly.

To  use  graphite  for  lubrication  of  the  retarding  device  wheel
bearingsS  ru.o  a  small  amount  of  graphite  over  the  top  of  the  retarcting
device  cover.    W¢rk  the  wheels  until  the  graphite  r°eaches  the  wheel
bearings.    Thoroughly  blow  out  any  loose  graphite  before  reassembling
any  additiona!1  parts.

Tc>  use  graphite  for  lubrication  of  the  shutter  blades,  work  the
graphite  iflto  the  blades  with  a`  piece  of  cloth.    HOT  WITH  TEE  FING"rfus.
Wipe  off  all  excess  graphite  before  reassembling.

1`ithen  adjusting  the  syncro  unit  for proper  sgrficronization  between

the  sh`dtter  and  the  flash on  the  20  millisecond  settir}g,  the  shutter
should  reach  the  full  open  position  19  milliseconds  after  the
current  is  ar.jplied  to  the  flash bulb.
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