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WOLFGANG ORT and CLEMENS HOPFNER (54) SUTTER-MECHANISM (71)    We, KODAK
LIMITED; a Company   camera comprising an opening and a closing registered
under the Law  of England  of  blade arranged to run down consecutively
Kodak House, Station Road, Hemel Hemp-  in the same direction, the opening
blade  50 stead, Hertfordshire, do hereby declare the  having a re-entrant
opening cdge and the 5  invention, for which we pray that a patent  closing
bladc having a substantially comple- may be granted to us, and the method
by  mentarily shaped closing edge. which it is to be performed to be
particu-    The invention will be described further, larly described in and
by the following state-  by way of example, with reference to the  55
ment:---                                     accompanying drawing, in
which: 10     This invention concerns shutters for photo-    Fig. I is an
elevation of a two bladed graphic cameras, particularly electronically
shutter in accordance with the prcsent in - controlled shutters, of the
kind comprising  vention; and two blades, an opening blade and a closing
Fig. 2 is an exploded perspective  view blade which run down consecutively,
in the  a preferred  electronically  controlled  twt, 15  same direction.
bladed shutter in accordance with the pre- Such shutters are well known and
co-  sent invention. operate with an aperture on the optical path
Referring firstly to Fig. 1, there is shown of the camera. If tile time
interval between  a two bladed photographic shutter locatable  65 the
opening blade uncovering the aperture  in front of an aperture 10 m the
optical 20  and the closing blade covering the aperture  path of a
photographic camera. The shutter is relatively long any errors due to the
shape  comprise an opening blade, I biased by a or size of the aperture and
the shape of the  spring 12 for rcctilicar movement (front opening edge of
the opening blade and/or  left to light as viewed ia the drawings) to 7 0
the closing cdge of the closing blade, are  uncover the aperture 10 by of a
lear 25  proprionally small and generally can be  drop  shaped opening  13
constituting an ignored. However, if the aperture is photo-  opening edge
of the blade 11. electrically set i a small value and/or the    Release
means, not shown, are provided opening blade is provided with a tear drop
for releasing the blade 11 for its opening  75 shaped opening edge, errors
in exposure,  movement. The release means are arranged 30  especially at
show duration exposures can  also, after a time, delay, to relcase a
closing be relatively lrge. This is particultarly the  blade 14 biased by
springs 15, 16 for rect case with  so-called diaphragm shutters  linear
movement il tie samc direction as  . where an opening bladc with a tear
drop   the blade 11 to cover the aperture 10. The   80 shaped opening lot
only provides an initia-  blade 14 has a closing edge 17 which, in 35  tion
of a time intcrval but also with a clos-  accordance with the present
invention, has a ing blade determines, with the closing blade,  part 18
aligned with the opening 13. The photographically the value of the
aperture.  part 18 is Shaped SO as to be substanially In such instance, it
is possible for the ex-  complementary to the initial part of the  65
posute value determined photoelectrically to  opening 13. Thus, short
interval exposures 40  provide an error of the [err] order of mag-  are
determined by the initial portion of the nitude.
relevant opening 13 of tile bladc 11 and It is an object of lie present
invention to   the complementary part 18 of the blade 14 provide an
improved shutter wherein the   and errors in exposure arc thereby mini- 90
aforesaid disadvantage is minimized or over-mixed. 45  come.
Fig. 2 is an exploded diagram of a photo- According to the present
invention, there .  graphic shutter having a closing plate shaped is
provided  a  shutter for photographic  in accordance with. lhe present
invention. As    2                                                 1
,468,822 shown. the shutter comprises an  opening   opeining blade engages
arm 4a on the clos- plate 1 which is spring biased for movement  ing blade
simultaneously to return the clos- in the direction of the arrow  A against
the  ing blade in a capping relationship to the action of a retarding means
[err] The shutter  opening 1c of the opening  blade  1 to the plate 1 has a
rack 1a which engages with  latch positions of the opening and closing  70
a toothed shaft 8a of the retarding  means  blades. No details have been
given of the 



8b). Retarding means 8b may conventionally   electronic circuit including
the photorespon- comprise a  fly-wheel type governor. The   sive device and
the electromagnet 6 save opening plate I has an opening 1c, alignable  for
the fact that the timing cycle is initiated 10  with an exposure aperture
10 of the camera by opening of the swvitch cowmIets 3a. Such  75 located on
thle optical axis of thle camecra,  exposure control is conventional and
ener- Thle openling lc has a le-ading edge which is  gization of t1he
exposure control circuit may tear-drop shaped as is conventional in slid-
be effected upon depression oif thle shutter ing blade shutters. An arm  lb
of the open-  release 2 by closing of an appropriate pair 15  ing blade I
serves to operate a switch 3 hav-  of switch contacts 3b of the switch 3.
80 ing   contacts 3a to  initiate a timing  cycle    The invention is not
confined to the pre- of a conventional electronic shutter inecha-  cise
details of the  foregoing example and nism. A second arm [err] of the
opening blade   variations may be made thereof. For in- I locates behind a
latch 2a of a shutter re-  stance as shown in the embodiment of Fig. 20
lease 2 so that on depression of the shutter  2, the camera  exposure
aperture is shaped  85 release 2. the latch 2a fress the arm [err] for  so
as to have a portion  corresponding in movement of the shutter blade 1 to
the right  shape to the shape of the closing edge of thereby  to  uncover
the exposure aperture  the blade 4. Similarly, an opening 7b behind 10 of
the camera. The opening blade 1 has     which is located the
photoresponsive device 25  a further opening  ld arranged  to uncover  has
a  similar shaped  projection  into  the  90 a photoresistor or like
phetoresponsivc de-  opening . These openings are provided  for vice (not
shown) located behind a camera  correcting the exposure given photograpli-
opening 7b, on movement of the  shutter  cally through the exposure
aperture and the blade I to the right.                            light
received by the photoresponsive device 30     A  closing shutter blade 4 of
the shutter  in response  to  movement of the opening  95 has an arm 4a
which engages a lug lc on the  blade 1. The correction to exposure of the
opening blade I so as to prevent movement  film which is given in
accordance with the of the closing blade to the right whilst the  present
invention by the shape of the clos- opening blade is still in its initial
position.  ing edge 1c of the closing blade 4 serves to 35  The engagement
between the arm 4a and  provide an additional correction to the ex- 100 the
lug 1c  also serves for re-cocking the  posure time. shutter blades to
their original position. A second arm 4b of the closing blade 4 is en-
WHAT WE CLAIM  IS: - gaged by a latch 7 of an armature 8 of an    1.  A
shutter for a photographic camera 40   electromagnet 6. The  electromagnet
6 is  comprising an opening blade and a closing 105 arranged  to be
energized  by an electronic  blade arranged to run down consecutively
circuit after an interval determined by the sa,e direction. the opening
blade hav integral against time of the increasing light  ing a re-entrant
opening edge, and wherein passing through the opening 1d and falling  the
closing blade has a substantially  com- 45  on the photoresponsive ceii of
the camera's  plementarily shaped closing edge. exposure control mechanism.
Energization          2.  A  shutter as claimed  in  Claim   I of the
clectromagnet 6 causes the armature   wherein the opening blade has a
pear-shaped 8 to lie pivoted against the action of a spring   opening of
which the long axis extends in to release the engagement between the latch
said direction and the narrow and leads so 50  7 and the arm  4b. A  srring
serves then to  as to define the the re-entrant opening edge and the arrow
A. The closing blade 4 has a clos-  has a closing edge of complementary
shape ing edge 4c which is arranged to intercept  to the first part of said
pear-shaped opening the optical axis so as to terminate the ex-  3. A
shutter as claimed in Claim 1 or 55  posure.The edge 4c of the   closing
blade 4   2 wherein the blades are arranged to slide is shaped so as to be
complmentary to the  rectilincarly, the opening blade having a opening
postion of the opening 1c of the   second opening for progressively
uncover- opening blade 1.In this way, errors in ex-  ing a photocell, of
similar shape to the re- posure of short duration as described above,
entrant opening edge. 60  are overcome or minimized.
4.  A  shutter for a photofraphic camera 1 25 A  manually operated
reselling slider 5 is substantially as  thereinbefore described with
provided which through an arm 5a engages  reference to and as illustrated
in Fig 1 or the arm 1b of the opening blade 1 to return  Fig 2 of the
accompanying drawing the same to the initial latch position.As  1. A
TRANGMAR, BSE C.P.A. 65   mentioned previously, the lug le on the
Agent for the Applicants. Printed for Her Majesty's Stationery Office by
Burgess & Son (Abingdon), ltd.- 1977 Published at The Patent Office, 25
Southanipion Building London WC2A lAY, from which copies may be obtanied.
2                                          1,468,822 shown, the shutter
comprises an opening  opening blade engages arm 4a on thc clos- plate I
which is spring biased for. movement  ing blade simultancously to return
the clos- in the direction of the arrow A against the  ing blade in a
capping relationship to the action of a retarding nicans 8b. The shutter
opening 1c of the opening blade 1, to the 



plate 1 has a rack 1a which engages with  latch positions if the opening
and closing  70 a toothcd shaft 8a of tile rclarding means  blades. No
details have been given of the 8b. Retarding means 8b may conventionally
electronic circuit including the photorespon- comprise a lly-wheel typc
governor. The  sive device and the clectromagnet 6 savc opening plate 1 has
an opening Ic, alignable  for the fact that the timing cycle is initiated
10  with an exposure aperture 10 of the camera by opening of the switch
contacts 3a. Such  75 located on the optical axis of the camera.  exposure
control is conventional and encr- Tile opening Ic has a leading edgc which
is  gization of the exposure control circuit may *             tcar-drop
shaped as is conventional in slid-  be effected upon depression of the
shutter ing blade shutters An arm  lb of the open-  release 2 by closing of
an appropriate pair 15  ing blade I scrves to operate a switch 3 hav-  of
switch contacts 3b of the switch 3.    80 ing contacts 3a to initiate a
timing cyclc    The invention is not confined to the pre- of a conventional
electronic shutter mocha-  cisc details of the foregoing example and nism.
A second arm If of the opening blade  variations may be madc thereof. For
in- I locates behind a latch 2a of a shutter re-  slance as shown in the
embodiment of Fig. 20  lease 2 so that on depression of the shutter  2, the
camera exposure aperture is shaped  85 release 2, the latch 2a frees the
arm  11 for  so as to have a portion corresponding in movement of the
shutter blade I to the right  shape to the shape of the closing edge of
thereby to . uncover the exposure aperture  the blade 4. Similarly, an
opening 7b  behind 10 of the camera. The opening blade I has  which is
located the photoresponsive device 25  a further opening Id arranged to
uncover  has a similar shaped  projection into the  go a photoresistor or
like photoresponsive de-  opening. These openings are provided for vice
(not shown) located behind a camera  correcting the exposure given
photographi- opening 7b, on movement of the shutter  cally through the
exposure allerture and the blade I to the right.
light received by the photoresponsive device .30    A closing shutter blade
4 of the shutter  in response to movement of the opening  95 has an arm 4a
which engages a lug le on the  blade 1. The correction to exposure of tile
opening blide 1 So as to prevent movement film which is given, in
accordance with the of the closing blade to the right whilst the  present
invention, by the shape of the clos- opening blade is still in its initial
position.  ing edge 4c of the closing blade 4. serves to The engagement
between the arm 4a and  provide an additional correction to the cx- 100 the
lug Ie also serves for re-cocking the  posure time. shutter blades to their
original position. A second arm 4b of the closing blade 4 is en-    WHAT WE
CLAIM  IS:- gaged by a latch 7 of an armature 8 of an      1. A shutter for
a photographic camera 40  electromagnet 6. The electromagnet 6 is
comprising an opening blae  and a closing 105 arranged to be. energized by
an electronic  blade arranged to run down consecutively i circuit after all
interval determined by the  the same direction, the opening blade hav-
integral against time of the increasing light  ing a re-entrant opening
edge, and wherein passing through tile opening 1d and falling  the closing
blade has a substantially corn- 45  on the photoresponsive cell of the
camera's  plementarily shaped closing cde..         . 110 exposure control
mechanism. Energization    2. A  shutter as clainied  in Claim    1 of the
clectromagnet 6 causes the armature  whercin the opening blade has a
pear-shaped 8 to he pivoted against the action of a spring  opening of
which the long axis extends in to release the engagement between the latch
said direction and the narrow end leads so 50  7 and the arm 4b. A spring
serves then to  as to define the re-entrant opening edge and 115 move the
closing blade 4 in the direction of  wherein the leading edge of the
closing blade the arrow A. The closing blade 4 has a clos-  has a closing
edge of coml)lementary shape ing edge 4c which is arranged to intercept  to
the first part of said pear-shaped opening. the optical axis so as to
terminate the ex-    3. A shutter as claimed in Claim  1 or 55  posure. The
edge 4c of the closing blade 4  2 wherein the. blades are arranged to slide
120 is shaped so as to be complementary to the  rectilincarly, the opening
blade having a opening portion of the opening 1c of the  second opening,
for progressively uncover- opening blade 1. In this way, errors in cx-  ing
a photocell, of similar shape to the re- posure of short duration, as
described above,  entrant opening edge. 60  are overcome or minimized.
4. A shutter for a photographie camera 125 A manually operated reselling
slider 5 is  substantially as hereinhefore decribed with provided which
through an arm 5a engages  reference to and as illustrated in Fig. 1 or the
arm lb of the opening blade 1. to return Fig.2 of the accompanying drawing.
the same to the initial latch position. As      L. A. TRANGMAR, B.Sc..
C.P.A., 65  mentioned  previously, the lug 1c on the  Agent for the
Applicants.             130 Printed for Her Majest's Stationery Office by
Burgess & Son (Abingdon), Ltd.-1977, Published at The Patent Office. 25
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