
CONTROLLER        (71)   We, KARL VOCKENHUBER, of 118,  the camera to a
depth of field which is     Potzleinsdorferstrasse, Vienna 18, Austria, and
limited by the near and far points of an. object     RAIMUND  HAUSER, of 2,
Goldegg-Gasse,  to be photographed. Said  adjustment  is     Vienna 4,
Austria, both citizens of Austria,  effected by a change of the distance
between 5  do hereby declare the invention, for which  the taking lens and
the image planes and of  50     we pray that a patent may be granted to us,
the f-number of the taking lens. Said device     and the method by which it
is to be per-  comprises a transmitting mechanism  which     formed to be
particularly described in and  consists of parts that are movable parallel
and     by the following statement: -           at right angles to the
optical axis and which 10 This invention relates to a photographic or
serves to adjust the distance between the  55     cinenatographic camera
which comprises an  taking lens and the image plane and in re-
objective lens, preferably a zoom lens, and a  sponse to such focusing
that, the rangefinder     device which enables a comparison between  or the
focusing screen provided with a depth-     the near and far limits of the
desired object  of-field indicator indicates a point N, moves 15 space and
the actual depth of field determined  the taking lens in dependence on the
set f-  60     by the setting of the lens, e.g., the focus set-  number of
a focussed position in which the     ting, the f-number setting and,
possibly, the  point N is a near point, whereafter the dia-     focal
length setting.                        phragm coupled to the transmitting
mecha-       An object of the invention is to prevent  nism is adjusted so
that the rangefinder or 20  photographs or shots in which the depth of  the
focusing screen provided with a depth-of-  65     field is smaller than
required for a given  field indicator indicates a point F. The taking
scene so that the resulting pictures would be  lens is thus  adjusted to a
setting in which     out of focus. Thus problem has not been solved  point
F is  a far point and point N remains     with the previously known
depth-of-field in-  a near point. Whereas this device enables a 25
dicators.  Particularly  in  motion  picture  comparison between the near
and far points  70     cameras having zoom  lenses, special diffi-  of a
desired object space and the depth of     culties arise from  the fact that
the focal  field, this comparison is most complicated and     length of the
lens may be varied. during the  in practice cannot be performed
particularly     shot. By an increase in focal length, the  in the
operation of motion picture cameras 30  object is often moved out of the
depth of  in which the user of the camera must con-  75     field so that
the resulting image of the object  centrate, his attention on the action to
be     is out of focus. The known depth-of-field  shot.     indicators
which enable the depth of field to  In accordance with the present
invention     be read  from  the lens mount cannot pro-  there is provided
a camera incuding an  ob- 35  vide a remedy in that direction. The same
jective lens, a device signifying with its set-  80     applies to
depth-of-field indicators which in  ting. the actual depth of field of the
lens, an     accordance with known proposals 'are visible  assembly having
an adjustable setting, and     in the view-finder of the camera because in
including preseletors determining the desired     cameras provided with
zoom lenses enabling  near and far limits of a desired object space, 40  an
arbitrary adjustment of the aspect ratio  and a calculator receiving values
signifying  85     within certain limits the viewfinder system  the device
and assembly settings and control-     cannot be used even for an
approximate  ling an,. indicating or control element in re-
rangefinding. It is known to provide a  camera sponse to the desired object
space, as deter-     having a coupled rangefinder or a reflex   mined by
the preselectors, falling at least 



45 camera with a device which serves 'oadjust  partially outside the actual
depth of field of  90     [Price 25p]         2
1,269,549                                           2      the lens. The
output which is generated by  to the optical axis of the taking lens. The
the calculator may be electrical or mechanical.  intermediate image formed
by the viewfinder       In a preferred embodiment of the inven-  lens 20 is
erected by a diagrammatically in-     tion, the indicator consists of a
known visual  dicated erecting system 22 and viewed through 5  signalling
device, which is preferably visible  an eyepiece 23, which is also
diagrammatic-  70     in the view-finder. In certain applications  ally
indicated. The prism 21 is also partially     it may be desirable to
provide an audible  reflecting and permits about 50% of the in-
signalling device. In a development of the  cident light to be transmitted
along a straight     invention, a zoom lens camera comprises dis-  line.
That part of the light which is not re- 10  abling means for disabling the
zooming deice  flected is received by a photoconductor 24.  75     and that
disabling means are adapted to be  A signal lamp 25 is disposed outside of
the     controlled by the pulse delivered by the com-  field of the
viewfinder but visible through the     parator and to prevent the zooming
device  eyepiece 23.     from  increasing the focal length when the    A
pivoted diaphragm plate 26 of an auto- 15  depth of field is as large as or
smaller than  matic diaphragm  control device is disposed  80     the
preselected object space. In a camera in  between the beam-splitting prism
19 and the     which the zooming device is driven by an  prime lens 3 and
is controlled by a photo-     electric motor, the circuit of the zooming
conductor 27, which is illuminated by a rotat-     motor may include a
switch which is arranged  ing miror shutter 28 during the movement of 20
to deenergize the motor when the depth of  the pivoted plate. The
photoconductor 27 is  85     field is as large as or smaller than the pre-
included in known manner in a Wheatstone     selected object space.
bridge 29, which has connected in its diagonal        Further features of
the invention will be-  a non-counterbalanced galvonmeter 30, which
come apparent from the following description  acts to adjust the pivoted
diaphragm plate 26. 25  of an embodiment shown by way of example  A
pull-down system, not shown, is operated  90     in the drawing, in which:
to move the film 32 intermittently past the        Fig. 1 is an axial
sectional view showing  exposure aperture 31 of the camera.     the optical
system of a motion picture camera    The front lens element 1 is axially
dis-     and                                          placeable to focus
the zoom lens. The mount 30    Fig. 2 is a corresponding electric circuit
33 is provided with an external screw thread  95      diagram.
34, which is threaded into a stationary in-        The optical system shown
in Fig. 1 and  ternal screw thread 35. Planet gears 36 are     belonging to
a motion picture camera com-  mounted in the mount 33 and in mesh with
prises a zoom lens, which is composed of a  setting rings 37 and 38, which
consist of 35  front lens element 1, a variator 2 and a prime  crown
wheels. Each of the adjusting rings 100     lens 3. The variator 2 consists
of two rela-  carries a handle 39, 40. The setting ring 38     tively
displaceable elements 4 and 5. The  is provided with a resistor 41, which
is con-     mounts of the elements 4 and 5 are longi-  tacted by a wiper
42, which is secured to the     tudinally displaceable along a barrel 6.
Means  setting ring 37. The electrical connection to 40  are provided which
are not shown in the draw-  the resistor 41 and wiper 42 is effected by
105      ing and hold the lens elements against a  flexible strips, not
shown, or slip rings.      rotation of a barrel . The barrel 6 is formed
The mode of operation of the novel device      on its inside with cam slots
7 and 8, which  will be explained more fuly hereinafter par-      receive
pins 9 and 10 secured to the mounts  ticularly with reference to Fig. 2.
The set- 45  of the lens elements 4 and 5. During a rota-  ting rings 37
and 38 are adjustable along a  110      tion of the barrel 6, the two can
slots 7 and  common reciprocal distance scale and can be      8 adjust the
lens elements 4 and 5 so that  set to the near and far limits of a desired
their magnification ratio is varied continu-  object space. The ring 37 is
set to the far      ously whereas the focal point of the variator  limit
and the ring 38 to the near limit of 50  remains constant. The barrel 6
carries on its  that space. When the first-mentioned ring 37  115
outside periphery an annular gear 11, which  is rotated through an angle al
and the ring      is in mesh with a gear 12 that is driven by  mentioned in
the second place 38 is rotated      a motor 14 by menas of a worm gearing
13.  through an angle a2, the differential gear      The barrel 6 also
carries a rheostat 15, which  formed by parts 36 to 38 adjusts the mount 55
is contacted by a stationary wiper 16. Another  33 of the front lens
element by an angle  120 



stationary wiper 17 contacts a contact path 18,  al +&2      which is
connected to one end of the resistor  [err] . The lens is thus focussed so
that      15. The resistor 15 and the contact path 18     2      are
electrically insulated from the barrel 6.  the two limits of the object
space limit the 60  A partially reflecting prism  19 is disposed  depth of
field associated with a predeter-      between the variator 2 and the prime
lens 3  mined condition of the lens, which condition      and deflects
about 25% of the incident light  may be fictitious. The desired depth [err]
of 125      into a viewfinder system having a lens 20.  the object space
defined by the difference      A prism  21 is provided to define for the
[err] is converted into an electrical resist- 65  viewfinder an optical
axis which is parallel  ance value by the rheostat 41 in conjunction
3                                           1,269,549
3        with the wiper 42. As will be explained more  is designed to be
balanced when the value [err]a fully hereinafter, this resistance value is
com-  represented  by the resistor branch 15, 24        ' pared with the
depth of field, which is known  equals the value [err] which is represented
by        to be a function of the f-number k and the  the resistor 41. In
this case the depth of field   5  square of the focal length of the lens.
The defined  by  the setting of the lens equals the  65     5 actual depth
of field [err] as given by the ad- object space selected by the two setting
justment of the optical system can be repre-  handles 39 and 40. When the
depth of field        sented on a reciprocal                       [err]
- fof the -lens so' that said depth of field is smaller    10 where c is a
proportionality constant. The than the preset object space, the direction
of 75         f-number k is converted into an electrical  current flow in
the bridge diagonal will be         resistance value by the photoconductor
24,  reversed and the  contact 46 of the moving-         which receives
part of the light falling through coil relay 45 will be pivotally moved in
the         the lens. If the brightness of the scene to counterclockwise
sense in Fig. 2 to close the     15 be shot increases, the automatic
diaphragm   contacts 47  and  48. When the user sees in  80         control
device will adjust the lens diaphragm the viewlindler that the lamp 25 is
lighted, he         26 to a smaller aperture so that the f-number  becomes
aware that the depth of field is too         is increased. The light which
is incident on  small At the same time, the relay 49 inter-         the
photoconductor 24 causes the conductivity  rupts the circuit between the
battery 52 and     20  of the photoconductor to increase. 'The re-  the
zooming.motor 1 so that the focal length  85         sponse of that
photoconductor is selected so  of the lens cannot be further increased. A
that there is a linear relation between the f- switch 51 may be operated to
energize the         number k and the resistance of the photo-  motor 14
for rotation in the opposite sense         conductor  24. Within the scope
of the in- so that the focal length of the lens is auto-     25 vention,
the pivoted diaphragm plate 26 can maeically reduced to such an extent that
the 90         be photoelectrically scanned to represent the  entire object
space selected  by the adjusting         f-number k by a resistance value.
For  this  rings 37 and 38 is in focus.         purpose, the pivoted
diaphragm plate 26 may The invention is not restricted to the ex-
comprise another tapering diaphragm  open-  ample which has been shown.
Instead of the      30  ing, which is  disposed between  an incan-
Wheatstone bridge, any other circuit which  95          descent lamp and  a
photoconductor. Said dia-  functions as an analog calculator may be pro-
phragm  may be shaped so as to compensate vided. A more rugged structure
may be ob-          any nonlinearities in the response of the photo-
tained if the moving-coil relay is replaced by          conductor. To
convert the focal length into an amplifier, preferably a semiconductor
35  an electrical resistance value, a resistor 152 is  amplifier. Finally,
the camera may be pro-  100          provided at the barrel 6 of the
variator and vided with a mechanical calculator, which is
cooperates with a stationary slider 16. The  fed on one  side  with the
values for the f-          resistance of said resistor 15 varies as the
number and focal length and on the other          square of its length. In
this case  the  side with. the preselected object space.      40  angle of
rotation of the barrel may be con- 



verted into an electrical resistance value with           the aid of a
diaphragm which is connected   WHAT WE CLAIM  IS:-
105           to the barrel and disposed in the path of    1. A  camera
including an objective lens, a           light from a lamp to a
photoconductor. The  device signifying with its setting the actual       45
resistors 15,41 and 24 are included in a  depth of field of the lens, an
assembly having           Wheatstone bridge, which is fedlbyia battery  an
adjustable setting and including preselec-           43 and incudes a fixed
reference resistor   tors determining  the  desired near and far 110
44. A non-counterbalanced moving-coil relay  limits of a desired object
space, and a cal-         45  is connected in the diagonal of the bridge
culator receiving values signifying the device       50 and has an
adjustable contact 46, which 'is and: assembly: settings and controlling an
in-           opposite to a pair of staionary contacts' 47,: dicatingor
control element in response to the         48. The contacts 47, 48 a     pr
included in the  desired object space, as determined by the  115
circuit of a     relay 49, which operates switches preselectors, falling at
least partially outside           50, 51, which are included in theIcircuit
of  the depth of field of the lens.       55  the zooming  motor 14, which
is-fed from    2. A camera as claimed in claim 1, wherein
batteries 52 and 53. The motor   in con-  the objective is a zoom lens.
trolled by a manual switch 54. The relay    3. A camera as claimed in claim
1 or 2, 120            49 is shunted by an incandescent lamp 25, wherein
the element is a visual signalling            which is disposed in the path
of prays lead- device.        60 ing to the viewfinder. The  Wheatstone
bridge  4. A camera as claimed in claim 3, wherein                  3
1,269,549       with the wiper 42. As will be explained more is designed to
be balanced when the value [err]      fully hereinafter,this resistance
value is com-             represented by the resistor branch 15, 24
pared with the depth of field, which is known   equals the value [err]
which is represented by    spceteletetbythetwosetin           justent f th
opicalsystm ca  berepr-  hadle  39and    i 40.aWen the depth of field
a,        leng-tengh o  the lenstis oiceae orthe
-ngaves               10  whre c s a poporlio~llitlTconsant.  hend 40sZ
'When hetdc                75              resistance value by the
photoaindfctrep24,  rtevre  and theed cotact 46e of ae~ themoig
hih eceve prt f heligt elingthouh   cilreay  5  il bewivtll    moedinth
15  beso  ncess  heatmtciprg              conacts 47 cnand  48.   4L.When
the usr oeecia               contol evic wil ajustthemis aapraglelthe
viwidr.ht the  lamps2 isinlightedo heder        26 to asm allrapetr sota  h
fnme    ecnsaa etatte depthe  ofpt  fie  isdo                is ncrase. Te
lghtwhih i inidet o    smllgh. Aodt tesmetmth  ea  49 iner
20  of th  photocnductorto incrase. ..The re-the zooing motr 14 sothat th
focalfength  8                spose  f tat hotooducO4~is eletedsoof the
lens  cannoat  bei further increased. A7              that there is a linar
relation betweenThe f-sich5 Na bet spwerath&d tnrizth        ber k and
rtheresitanc Cofsthet ph to-mto   4fo  oaton the       opposit besee
conductor 24. Wirthdin th  scop eeoftheinl  sotht nh foateghhth  esi  uo 25
ventionb h   ioe   iahatpaer       26S.  can  eemed aindal rhedue  tosuch
an extent thatte9         be photoelectricallY~~ scane hocndttoorepesn th2
nieojc4saeslce1y  h   dutn     f-numbner kau bareistnevle   o  hsrns3   n
8i  invocus. mo     uchrpoivse th re pio   ted diaphra lgm plterug 26 6may
Thel inenio  is not retite   oth x     30  eng, .I whih&bisdpose  beweusman
hasoebrde  n   ter. ciruiewic 9     desentlm.n.   pooodcoradda   funtctios
as and4. analogclcltormybepo             iphragm ma   esapds  s
ocmenaevde.Amrergesrcu edma  beo-     any nhonincearties;i the resptonset
ofthhhoo t dtfthe hovn-ci rlayp2  is relcdb           codco. T  ovr  h   oa
eghit   an  ampiwfinerperal aseiodtr   35  n eetriclrssacevle    esso   5i
apiir   inly  h   a                    eramade  r-  0            provded  t
te barel   ofthe lens riao advedwtamchnclacutrhicisI0         cooperatesI
with aattoayrldr1.Th    e noe side wthe dthe vausforte
resistance of said resistor 15 uvares as te  nmber ns oaegh andon thoters
squreofit lenth  In thicaetat      thtsdhwt tefrseetied object space. 



40 to anl ofR rottiotofthebarelmaybe5on      thce aicd ofh a diapramwhinch
i  isnconenete   WHATWE CAIMIS:                             10      tothe
barrel anddi sposedinuse    the    paduth of    1 Ah Cicamtera ncldn
anobhie  lensry ,a             light from a lamp to a photoconducto. The
devtice signifing    wir14.otht itshettn  theactua        5rsitr  15, c4
ando2  are icueinf a ethe  offeld ofteles   n asmbl  av    heatsp tone brde
hc i  e yabttrcnajsablet settn  fande inldn rselec-           43 and
includes a fixed referenc  rsstor  tasdtrmnnthedsrd  eradea
1      44. Awthnso -tnacunebacdmin-olray iitsPofmay desie objraec t sae,
nde             a ca            45 is conected einthdiaona oftwen the
brdecltrrcevnfaussgnfigtedvc     50and thar s'a  dutbecnac   6   hc sad
assmblsetinsaad  ontroing aensin     opoietoapiro  ttinrmontcs47    ctio
g 1for contrtol elmnin rhespneth               48.  he  ontcts  7, 8 ae
inluddioth   desiedpojectspac , as dtrIndbth 15       cimbrci ofandrAela
49,ia whic opertessthch     t thesecr5 foal lingtho atheleastarisallutsid
55  ~~~~~~                    fted from   thedephoefltd 1
tratm wherein       badutteries 24  aihnd 5.Temtr1iscnte sobjetive   s azoo
len        49 is h utentedlby sanincad  rpesent lamp 25,whrei  h   lmn
saiulsgaln                which is disposed in the path ~~~~~.-of rays
lead-  device. -s n ocs    60-ngmer t the viwidrAh    hattn   rde
4     aeaa claimed in clit3herein         4
1,269,549                                           4      the visual
signalling device is visible in the  the gear is constructed as a
differential gear.  30     camera viewfinder.
10. A camera as claimed in any one of       5. A camera as claimed in claim
2 and  the preceding claims, wherein transducers are     3, or 4, wherein
disabling means for disabling  provided, which transform the seating values
5  the zooming device are provided, the dis-  of the objective and of the
preselectors to     abling means being controlled by the cal-  electric
values, which are applied to an analog  35     culator output to prevent
the zooming device  calculating system which generates an output     from
increasing the focal length when the  signal when the depth of field is
smaller or     depth of field is as large as, or smaller than  as large as
the preselected object space. 10 the preselected object space.
11. A  camera as claimed in claim  10,       6. A camera as claimed in
claim 3, pro-  wherein the electric values are electric resist-  40
vided with an electric motor for the zooming  ances.     device and a
switch arranged in the circuit of    12. A  camera as claimed in claim  11,
the zooming motor which deenergizes the  wherein a Wheatstone bridge is
used as an 15  motor when the depth of field is as large as,  analog
calculating system, in the diagonal of     or smaller than the preselected
object space.  which there is arranged a galvanometer or  45       7. A
camera as claimed in claim 4, wherein  an amplifier.     the switch
energizes the zooming motor to    13. A camera as claimed in any one of
decrease the focal length when the depth of  the preceding claims, in which
the control 20  field is smaller than the preselected object  exercised by
the calculator responds also to     space.
coincidence between the limits of the object  50       8. A camera as
claimed in any one of the  space and the depth of field of the lens.
preceding claims, wherein each of the pre-    14. A  photographic or
cinematographic     selectors is coupled with one entrance of a  camera
substantially as herein described with 25  gear causing the focusing device
of the object  reference to the accompanying drawing.     tive to focus the
same on such a plane in the     object space that the distance limits
preset by         MARKS & CLERK,     the preselectors represent depth of
field limits.    Chartered Patent Agents,       9. A camera as claimed in
claim 8, wherein         Agents for the Applicant(s).          Printed for
Her Majesty's Stationery Office, by the Courier Press, Leamington Spa,
1972.          Published by The Patent Office 25 Southampton Buildings,
London, WC2A lAY, from                                    which copies m ay
be obtained.    


