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706 711 NB (54) SHUTTER-DIAPHRAGM (71)    We, FRANKE  & HEIDECKE  opening
blades and there is no possibility of G.M.B.H., a German Body Corporate,
trad-  exerting a special influence on specific areas 50 ing  as
ROLLEI-WERKE  FRANKE  &  of the movement process. HEIDECKE, of 196
Salzdahlumerstrasse,   In the case of the known diaphragm shutter, 5
Braunschweig, Germany, do hereby declare the  a braking mechanism causes a
uniform run of invention, for which we pray that a patent  the drive member
of the opening blades at a may be granted to us, and the method by
constant speed. If the diaphragm opening is  55 which it is to be
performed, to be particularly  recorded in the diagram as a function of
time, described in and by the following state- there emerges the pattern
shown in Figure 2a 10 ment:-                                    of the
drawing (curve [err]). If the closing The invention relates to a
shutter-diaphragm  blades (curve Sch in Figure 2a) are now re- with opening
and closing blades, the opening  leased after a variable time span for a
quick  60 blades opening when the shutter is actuated  closing movement,
then the exposure process under the action of a driven adjusting mem-  will
be completed. Thus, there has been 15 ber and the closing blades being
releasable for brought about in a specific exposure time a a quick closing
movement after an adjustable  specific diaphragm opening and an exposure
time span related to the commencement of the  value which corresponds to
the shaded area  65 opening of the opening blades.           shown in
Figure 2a. Such shutter-diaphragms make it  possible    As is discernible
from  Figure 2a of the 20 that, due to the fact that the release of the
drawing  extremely small exposue times re- closing blades can be varied
with respect to  sult in the range of small diaphraghm  open- time, there
is brought about both a change of ings. With such small exposure times,
fairly 70 the shutter opening time and an influencing  small deviations
from the exact exposure time of the largest diaphragm opening released by
values, which may be caused, for example, by '25  the closing blades. In
this connection, the  the response duration of the time formation shutter
opening time and the diaphragm open- unit or the response duration of the
shutter- ing are always fixedly related, that is to say  diaphragm, may
lead to different exposure  75 with small shutter opening times there
values and consequently to faulty exposure of associated small diaphragm
opening values,   the photographic picture. In order to avoid this, the
shutter-diaphragms have to be ex- 30   In the case of a known
shutter-diaphragm  tremely finely turned in this range of small of this
type, a drive member for the opening  diaphragm openings and have to work
in a  80 blades is released by the camera release, whilst very accurate
manner. However,  it is very the closing blades are held in the opening
difficult to realize such a shutter, and it is ex- position by an
electromagnet and are released  tremely costly to produce, so that cameras
35 by an impulse given by a time formation de-  equipped  with  such
shutter-diaphragms vice. The time formation device mostly works usually do
not operate accurately in the range  85 automatically, measuring the light
through the  of small exposure times. On the other hand, it object lens and
converting the brightness of is not  possible to increase the exposure time
the object into a time interval that is tuned or  in the range of small
diaphragm  openings, 40 geared to an optimal exposure.            since
this will also increase the range.  of the The adjusting member for the
opening blade  larger diaphragm openings and the time re- 90 is directly
driven by a spring. In order to be  quired altogether by the opening blades
for able to influence the operation of the drive  passing from  their
closed position to their member, there is provided a braking mech- maximum
open position will  be much too 45 anism which acts directly on the
adusting  large. This time must not exceed 1/60 second member of the
opening blades. But such a  for a camera, and even substantially shorter
95 braking mechanism allows only uniform in-  times are aimed at for
precision cameras. How- fluencing over the entire opening path of the
ever, with an opening time of the opening   



2 blades of 1/60 second there already arise the  shutter, with  opening
blades and  closing problems demonstrated in the aforegoing    blades;
According to the present invention there is    Fig. 2a shows a graph of the
time charac- provided a shutter-diapragn comprsing open-  teristics of an
opening and closing process   in ing blades mounted on an adjusting member,
the case of a known shutter-diaphragm, with   70 clsing blades, means for
releasing the closing  which a drive element for the opening blades blades
for closing movement upon completion  is subject to the action of a braking
mech of an adjustable time interval, to determine  anism; both diaphragm
aperture and exposure time,    Fig. 2b shows a graph of the time charac- 10
means for determining said interval from  the  teristics of the  opening
and  closing process in  75 commencement of the opening of the opening  the
case of the shutter-diaphragm to which the blades     cam  disc having a
cam  surface  invention relates; engageable with the adjustable member for
Fig. 3a shows a shutter-diaphragm  as in driving the adjusting member to
openthe  Fig. 1, with'the closing blades removed and 15  opening blades,
and a drive element coupled  with a second opening slide to control the  80
with the cam disc wherein the cam  surface  incidence of 'the light  on a
photo-electric cell; defines movement of  the adjusting member    Fig. 3b
shows  a rear view of the shutter- that corresponds to a required opening
char-  diaphragm shown in  Fig. 3a; and acteristic of the opening blades.
Fig. 3c shows a plan view of the shutter- 20    If the oping
characteristics of the open-  diaphragm shown in Figs. 3a and 3b.
85 ing blades  is selected in such  a way that the    Referring now to the
drawings in more de- diaphragm opening, defined by the opening  tail, Fig.
1 shows  a pair of opening blades 1 blades, opens very slowly at first
after release  and a pair of closing blades 2 serving to form of the
shutter  and opens at a substantially   a required diaphragm aperture. The
pair of 25 -increased speed from  a mean diaphragm value, blades 2 are held
in the open position by an  90 then one achieves the result that in the
range  electromagnet 5, via shutter lever 3 and an -  of small diaphragm
openings the associated  armature 4, and are. mounted  immediately exposure
time values are considerably in-  'above the  diaphragm aperture of the
pair of creased compared with the  known diaphragm   opening blades l. The
shutter lever 3, when the 30  shutters, the  exposure values remaining con-
magnet 5 is not. energized,  is pressed by a  95 stunt, but without
changing the total opening  spring 6 towards its closed position for the
pair time of the shutter, i.e. the time which the of  dosing blades 2, in
which process the opening blades require for passing from the  shutter
lever 3, via a pin-and-slot connection closing position to their opening
position. Con-  8 moves the closing blades towards each other 35
sequently, there is no  need for the shutter-dia-  in such a way that the
diaphragm aperture is 100 phragm and the time formation unit to work
covered over.  A pin 7 enables the armature 4 as accurately and finely
tuned in the range of  of the shutter lever 3 to be moved into the small
diaphragm  opening values, with the same  starting position, i.e. moved
back to the eec- picture quality, as the known shuttering-dia-  tromagnet
5. 40  phragms; since slight deviations from  these    The openings blades
1 are articulated to  105 longer exposure times do -not lead to any
diametrically opposite points of a cylindrical faulty exposure of the
picture that is worth  adjusting device 9. The pair  of opening blades
mentioning.                                 1 are held in the closed
position by the aid of Therefore 'there is provided a shutter-dia-  a
'spring 10 acting on 'the adjuting device 9. 45  phragm of the type
mentioned at the begin-  The drive of the adjusting device 9 is effected
110 ning which gives the possibility to 'make the  via cam disc 11 which,
ih the course Of its pattern of movement of the opening blades
rotation,displaces a pin 12 which is provided different from and
independent of one  another  on 'the periphery  of  the adjusting device 9
in  partial areas of their  path of adjustment.    and extends in a
direction parallel  to the axis 50    In a further development of the
-invention   of rotation of the device 9. The pin  12  moves  115 the
adjusting member and/or  the cam  disc  in a circular  path centred on the
axis of  rota- is   provided with additional mass whereby a   tion of the
device 9. The drive of the cam certain stabilisation of  the drive is
brought 'disc 11 is effected   from a  drive spring, via' a about.
rack and-pinion connection show more clearly 55    In a further deign of
the invention, the  inFigures 3b and c. The'moment at which the  120 driven
cam  disc is in engagement with a  pin  closing movement of  the ' closing
blades  com- which is arranged on the adjusting member in  mences is
determined by a timing unit  13 axial manner  thereto, whilst the  same
disc is  which emits a signal for the interruption of connected expediently
to a  pinion which is  the energization current in the electromagnet 



60  driven by a spring vi a rack.
125 An embodiment of the present invention    Figures 3a to 3c show a
shutter-diaphragm will now  be described by way of  example,  in which a
second  pair of opening blades 18 with  reference to the accompanying
drawing,  are operative to expose light to a photo-cell wherein:-
19 situated behind the shutter and are mounted 65    Fig. 1 shows a front
view  of a camera  on the adjusting device 9, offset by 90[err] in  130
1,434,668 respect of the articulation points  fteoe-i       anrdtrne
ytesaeo  h Ing blades I already described. sfthe hopo.ell  cunv  of maher
catemindis   1  agit   co 19 is connected to the tiniing Thit 13photo-el
thre   tof bhe movd,  byd ase shope by the in Figure 1. When the paroUpnin1
blades             masstkngItoacon 5    sactuated   via   the   adjusting
dev e   9 cte rv  te  ei n t ih e    tra he   i igui.3  i  h   0 shutter in
thispresen Yeiltion                        ofe  the iti-    Photo..cell
19,  or   via   a   'photo~cellisituated wiletch   smetmeopnthe  bcin  the
diaphragm  as woudbness sec n   ai  of   O   fe~ n  ba e 1.inthe
examplis Ie     in     Figure   i,  has   determ ined The cAsizc        n
o the xa pe     sh utw e   is   la gey  the    tim e     fac tor   required
for    the     correct   ex~ 10   th e   sa m e   Pa s O f   eo apen shin
gi  F i gu e   P o su re.,     an d   it     in te rru p ts   th e   su p p
ly   o f  c u r n   . 1.  A   first    ~ pa r o   penin  S adg blades   i8
ar  n dch    a  o t e e e t o a u t   T he   arm atur   4   de- seicon  all
of o e i      ul dst 1n a egn c    to     'he   itelec rott e lromogmet
uet u a nd    the aiayarticulated to an adjusigdvc        tcls
itgsblads2aesdef                 lsdb   h suc  a  ay that On the rotation
of thi's latter  forceg oflahesprn  6, a   ia thdenl  chutterdee 15they
define a ce~rtain diaphragm apertre. The   andrte of -ad-lttonhcin    bchi
the   8 fire Pair of opening blades 1n    h then defines a    aph).Th
sprin    ofvi the filutisethle er-3 diaphr~agm  rurefo  the lens, while the
griaphd The  xc  ntl   8 a p e rt u r e   * o r   ,       e .~ d   I e   m
a x im u m   d i p h r a g m n   a p e r t wr e Secod   par   of openng
blades   I 8   defines  a  may  be  seen  from    the  diaphragm    values
(dia- dia hrgm aperture   for  the  photocell  19.  The            56    h
w     n te odnts i         h adjustin    eie9isdie
hagn56            hw a.,              via thdevpice 12  iseca drienby the
cam  disc  graph, while the   x    the trineadoted is  85e 11   vi     the
in    12  The  am    dsc    11    is  situated in ca ed b  the     exposure
time     valupe ds (8 5 on 'a shaft with a flywheel 20 and with the  ins)
enteed   on the  abpscr  iss.Te Vauesti  of. Pinion Of a rack-and..pirnon
connection 16. A      s ligterehic n thas   abcsseat.ou The  lens cano
25sli'de 14 I's driven by a relatively P0`wer -~    be  degterhicheda
byssedtegraougthe sea 25spring 21 and held and guided in a pin-and. e
detrtminofted  bpenintgrbadeinrg           o the les  a slot connection 22.
In the starting posUi-aond                 the clsnslaecrepan honi    roken
ideg1  rests by a stop> lug 23 againtalc-   clsines).     ad igdevice 17 of
a releas slide is.oe  hon  n   roe Thied    operation   oeferth e shtte
wil  be   des-      gtoits  mass-, the  cylindrical  adjusting Shown  in F
the diagr      deiceam    just like the flywheel 20 mounted 30  cribecj
belo    2by  eeec   oh iga            on the shaft with the cam disc 113
produces a ~ In this grph the shute          ie    r    rw    certain
stabilization  in  the cycle of move-  9 Ong  the  uabrstiesiresdawnMents
per~formed by the pair of opening blades alngu  ther   ab scing s sa,
the   diaphragm   apertur   1,    inasm uch  as t e d f e e t sp i g t n i
n i n u m b e s   b e i g   s h o n   o n   t h e   o r d i n a t e s . 0
i s   ahr i e sp r n   2 1e   ai f rnd th   f r i c in a l d f e . 35    th
~ ~   ~      ~     ~     6      the strd we    - h C d i~ 35tecurve Of the
opening Process of the open..               rinte21  eandthe fructuatont~si
he-  100 ing blade, while Sch is the curve of the clos-         cas
r_ eemntar !ng Process of the closing blades. In            balancedn  ut.h
A idvual      rvreslmnt       r ngposition i.e: when the drive spring 21
isstutooftfthPaiclron strssdth   PirOfclsing blades 2hsbe        tndno  the
-cam   disc 1IIta n.           ito stressed, thehpair oecen  account the
mse  ob   oei  h ~ nn 40  movedinto the open Position by the aid of
theIsestbe movemen           the Opening bae     scue    0 pin   7   U n d
e   th es   cir u m sta c e s   t e   arn a..  o  ta ei sen t   o f   t e O
e i g b a e   s c u e ture 4 of the shutter lever 3 is moved as far  tore
tafter tuhe release tacton  at d iaprag     only- as the electromagnet 5.
The closing blades 2  widens sligtly, then wideaenciongwith finrestolny
45are held in the open Position by the pin-~ ~ speed,  ighlte.wdnigwt
increassrorsieyTisnot 45 slot   connection     8.  The   cam     disc   11
is   retu e  os lye nalsdhoj to    the.  in Venti n oto b 1 0 



to its starting Position show  in thenl chenadbl                   es
greajet  f ter dneptio   tofb The  side  1.    wn   n       thedrawing.
achee    u The slde 14is stressed, being locked in posi-  fieldP
rovidsoreteadpO thon    rey
fialdfrathpowingrp iobythe reles slide 1.5.                     dxposur for
th           hs, even with  smnafler 50 warsponth release slide 15 is
pressed dow                 obtahenablee shown     in     the     drawing
is     at     the     same     time   W A   E C A M I :..     1 closed,
starting  the electrical timing  -unit 13.    'WA. 'W CA hte.d gM4  copisn
openin The  side   1    stats,   m vingthe   pin    7   out   of  blades
mounted    on    a adj sting     mpenber, the zone of the shutter lever 3,
which  is held  clsn ldes, Omeanso  releasting thecbes- 55  in   the
strtngPosition   (ZoeS0iupoIgbadsfrcosn                               esng
h   clom- graph) by  the  armtre4ownegS to           the
ingvblaestforolosing net  5    hich  hs  b 4e  Owringd toteMag-.  Pletion
of  an  adjustable  time  interval,  to  120 nloet 5 whictTh beena dnrisc
e1 through  the  determniue  both diaphragm  aperture  and  ex- clse
onbytatThe r ckamnd-ision   is set in rota-  POsure time, means for
determining  said inter- 60Tioeb  the disckI 1    dpby  t   connection
16.  Val from   the  commencement  of  the  opening 60  The   cam    disc
11,   by   te    aid    of   its    spiral    of   the    Opening
blades,   a ca dic hv g a curved  traject, actuates  the  pin   12
situated  ca    ufc    9aebewt   h    dutn    2 on  the  Periphery  of  the
adjustig  devie9   member  for  drivii the  acmdjusting ammbert asa result
of which ofe openin is   set                    Of ot o .o0p a r r p en in
b lae s  ~ u l d i h g b a e , a d   r v   l m n In   otin-  15 in the
grah-Tepi of  opening  blades  I     now  opens  the       srfcedfies
cmpiswhreathgci    C   L   M   S * 1,434,668 respect of the articulation
points of the open-  in a manner determined by the shape of the ing blades
I alredy described. The photo-cell  curve of the cam disc 11, tiking into
account 19 is connected to the timing unit 13 shown  the mass to be moved,
and as shown by the in Figure 1. When the pair of opening blades  curve
[err] in the graph. 5  1 is actuated via the adjusting device 9 the    In
the  meantime the  timing unit 13, via the  70 shutter in this present
embodiment of the in-  photo-cell 19, or via a photo-cell situated vention
will at the same dine open the  behind the diaphragm as would  be
necessary second pair of opening blades 18.          in the example in
Figure 1, has determined The construction of the shutter is largely  the
time factor required for the correct ex- 10  the same as in the example
shown in Figure  posure, and it interrupts the supply of current 75 1. A
first pair of opening blades 1 and a  to  the electromagnet 5. The armature
4 de- second pair of opening blades 18 are mech- taches itself from 'the
electromagnet, and the anically articulated to an adjuisting device 9 in
closing blades 2 are  suddenly closed by the such a way that on the
rotation of this latter  force of  the spring 6, via the shutter lever 3 15
they define a certain diaphragm aperture. The  and the pin-and-slot
connection 8 (Sch in the  80 fire pair of opening blades 1 then defines a
graph). The exposure of the film-is thus ter- diaphragm  aperture for the
lens, while the  minated. The  maximum diaphragm aperture second pair of
opening blades 18 defines a  may be seen from the diaphragm values (dia-
diaphragm aperture for the photocell 19. The  phragm 5.6) shown on the
ordinates in  the 20  adjusting device 9 is driven by the cam disc  graph,
while the exposure time adopted is  85 11 via the pin 12. The cam disc 11
is situated  indicated by the exposure time values (8.5 on a shaft with a
flywheel 20 and with the  ms) entered on the abscissa. The quantity of
pinion of a rack-and-pinion connection 16. A  light which has passed
through the lens can slide 14 is driven by a relatively powerful be
determined by integrating the separate 25  spring 21 and held and guided in
a pin-and-  portions of the opening blade curve of the  90 slot connection
22. In the starting position the  closing blade curve (zone shown in broken
slide 14 rests by a stop lug 23 against a lock-  lines). ing device 17 of a
release slide 15.         Owing to its mass, the  cylindrical adjusting The
operation of the shutter will be des-  device 9, just like the flywheel 20
mounted 30  cribed below  by reference to the diagram   on the shaft with
the cam disc 11, produces a  95 shown in Figure 2b;
certain stabilization in the cycle of move- In this graph the shutter times
are drawn  ments performed by the pair of opening blades 



along the abscissa, the diaphragm  aperture  1, inasmuch as the different
spring tension in numbers being shown on the ordinates. [err] is  the drive
spring 21 and the frictional differ- 35  the curve of the opening process
of the open-  ences caused by temperature fluctuations be- 100 ing blade,
while Sch is the curve of the clos-  tween the individual driving elements
are ing process of the closing blades. In the start-  balanced out. As a
result of the particular con- ing position i.e. when the drive spring 21 is
struction of the cam  disc 11, taking into stressed, the pair of closing
blades 2 has been  account the masses to be moved, the opening 40 moved
into the open position by the aid of the  movement of the opening blades 1
is caused  105 pin 7. Under these circumstances the arma-  to take such a
course that the diaphragm aper- ture 4 of the shutter lever 3 is moved as
far  ture, after the release action, at first only as the electromagnet 5.
The closing blades 2  widens slightly, then widening with increasing are
held in the open position by the pin-and-  speed, i.e. increases
progressively. This not 45  slot connection 8. The cam disc 11 is returned
only enables the object of the invention to be 110 to its starting position
shown in the drawing. achieved but also provides greater depth of The slide
14 is stressed, being locked in posi-  field for the photographs, even with
smaller tion by the release slide 15.              diaphragms, owing to the
longer exposure When the release slide 15 is pressed down-  times now
obtainable. 50  wards (point S in the diagram) a contact not shown in the
drawing is at the same time    WHAT WE CLAIM  IS: -
115 closed, starting the electrical timing unit 13.    1. A
shutter-diaphragm comprising opening The slide 14 starts, moving the pin 7
out of  blades mounted on an adjusting member, the zone of the shutter
lever 3, which is held  closing blades, means for releasing the clos- 55
in the starting position (zone S/o in the  ing blades for closing movement
upon com- graph) by the armature 4, owing to the mag-  pletion of an
adjustable time interval, to 120 net 5 which has been energized through the
determine both diaphragm aperture and ex- closed contact. The cam disc 11
is set in rota-  posure time, means for determining said inter- tion by the
rack-and-pinion connection 16. val from the commencement of the opening 60
The cam disc 11, by the aid of its spiral of the opening blades, a cam disc
having a curved traject, actuates the pin 12 situated  cam  surface
engageable with the adjusting  125 on the periphery of the adjusting device
9, member for driving the adjusting member to as a result of which the pair
of opening blades  open the opening blades, and a drive element 1 is set in
motion. ([err] in the graph). The pair  coupled with the cam disc, wherein
the cam 65  of opening blades 1 now opens the diaphragm   surface defines
movement of the adjusting    4
1,434,66                                          4 member that corresponds
to a required open-  characteristic of the opening blades is such ing
characteristic of the opening blades   that the  opening blades form  an
aperture 2. A shutter-diaphragm as claimed in Claim   which increases in
size at a  rate lower during  20 1, wherein the adjusting member and/or the
the initial part of the opening movement than 5  cam disc are provided with
an additional mass.  during the latter part. 3; A shutter-diaphragm as
claimed in Claim  6. A  shutter diaphragm  substantially as 1 or 2, wherein
the cam disc engages  a pin  described herein with reference to Figure 1,
which is mounted on the adjusting member  Figure 2b, Figure 3a, Figure 3b
and Figure  25 and extends  in a direction parallel-to the  3c of the
accompanying drawings. 10  axis of rotation of the latter. 4. A
shutter-diaphragm as claimed in any one of Claims 1 to 3, wherein the cam
disc is          For the  Applicants connected with a pinion so that it
cannot        MATTHEWS, HADDAN & CO., rotate in relation to the latter,
which pinion       Chartered Patent Agents, 15  is arranged to be driven by
a spring via a rack.        33, Elmfield Road, 5. A shutter-diaphragm as
claimed in any'                 Bromley, of the preceding claims, wherein
the opening             Kent, BR1 1SU. Printed for Her Majesty's Stationery
Office, by the Courier Press Leamington Spa, 1976. Published by The Patent
Office 25 Southampton Buildings,London, WC2A-1AY, from w hich copies may be
obtained.    


