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PRINCIPLE (71)   We, BELL & HOWELL COMPANY, respect to its camera,
corresponds to the a Corporation organised and existing under  focal
distance. Such relative angular condi- the laws of the State of Illinois,
United  tion is achieved by rotating the camera at a States of America, of
7100 McCormick Road, scene focusing station to a condition at  50 5
Chicago, Illinois, United States of America, which the base of the subject
can be viewed de hereby declare the invention, for which  through sighting
means associated with the we pray that a patent may be granted to us,
camera. For each focal distance, the objective and the method by which it
is to be per- of the camera has an optimum spacing from formed, to be
particularly described in and  its film plane at which its focal plane and
55 10  by the following statement:-             film plane coincide. Thus,
the optimum spac- The present invention relates to a camera, ing may be
determined by cooperation be- the objective lens of which is adjustable
tween the objective lens and the pendulous according to focal distances
which are deter-  member defining the angle to which the mined by a range
finder based upon the  camera is conditioned for scene focusing.   60 15
principle of triangulation.                It is an object of the present
invention to Triangulation is a procedure predicated on  provide an
improved focusing mechanism the concept that from  a picture-taking or
comprising a pendulous range finder for a scene-focusing station at some
level above  camera having a focusable objective lens. the base of a
subject, the distance to the    The features in a camera for effecting the
65 20  subject (focal distance) is a function of the  foregoing object
comprises an objective lens angle to the base of the subject. The prin-
assembly including a lens which is adjustable ciple is readily appreciated
by imagining a  for focusing a subject in a focal plane, and right triangle
wherein from a camera held  a pendulous member mounted in said camera at
eye level, a vertical line extends to a point for relative movement to any
of a plurality  70 25  directly below the camera. A base line of the  of
positions corresponding to the angular triangle extends between the point
below the  disposition of the optical axis of the lens camera and the base
of the subject to be  with respect to a subject. Also provided is
photographed. This line should be effectively  sighting means for viewing a
subject for horizontal. The hypotenuse or angled line  setting the optical
axis at an angle corres- 75 30  of the triangle extends between the
juncture  ponding to focal distance. Spacer means are of the vertical line
with the optical axis  mounted in bearing association with said of the
camera to the base of the subject. By  objective lens assembly for limiting
move- the triangulation principle, the angles at the  ment of the lens
along the optical axis juncture of the baseline and the hypotenuse,
relative to the pendulous member at lens-  80 35  and at the camera between
the hypotenuse  focusing condition, and means are provided and the vertical
line, vary according to the  for adjusting the objective lens assembly
distance from the vertical line to the juncture  relative to the spacer
means for focusing of the base line and the hypotenuse. Thus,  adjustment
of the lens longitudinally of said the varying angular relation may be used
to  optical axis.                          85 40  determine the length of
the base line. This information may then be mechanically con-   In the
drawings; verted into camera focus distance.          FIGURE 1 is a
perspective view of a A range finder device employing this prin-  camera
shown  schematically, with  parts ciple of triangulation may have a
mechanical  broken away and parts omitted, and illu- 45  converter
comprising a pendulous member, strating one embodiment of the invention;
90 the relative angular condition of which, with    FIGURE 2 is a schematic
illustration of [Price 5s. Od. (25p)]  



2                                        1,218,697
2 the range finding procedure according to  "in focus" position
longitudinally of its opti- this invention;                           cal
axis. Accordingly the objective lens must FIGURE 3 is a side-elevational
view of  be adjusted, within relatively critical limits, the  embodiment
illustrating  a pendulous  to the particular position which will pro- 5
member in free swinging condition in said  vide a well-focused picture for
a given focal  70 camera; and                               distance. A
scale 42 on barrel 36, when FIGURE 4 is a view of the embodiment  adjusted
relative to an index mark 44, denotes of FIGURE  3 illustrating the
pendulous  predetermined "'in-focus" positions of the member in locked
condition.               objective lens. 10    Referring now  to FIGURES  1
and 2,    Focusing  mechanism  16  obviates  the  75 there is shown a
camera 10 comprising a  requirement for estimating  or separately housings
12 supporting an objective lens  measuring the focal distance to which the
assembly 14 and an objective lens focusing  objective  lens is  to be
adjusted. The mechanism  16. Housing 12, when oriented  mechanism
comprises a pendulous member 15  as in the drawings, includes a front wall
50 adapted to swing freely independent of  80 18 in which the objective
lens assembly is housing 12 and the objective lens assembly 14. supported
so that the assembly, containing a  The pendulous member can rock or swing
focusable lens element 24, defines an opti-  about an axle 52 supported in
a mechanism cal axis 26 fixed relative to the housing. A  plate 54 within
housing 12. Axle 52 defines 20  subject sighting opening 34 is located in
rear  an axis extending transversely of optical axis  85 wall 30 through
which the subject can be  26. Pendulous member 50, in this embodiment,
viewed either through objective lens assembly  is semi-disc shaped with an
exterior or peri- 14 or another opening (not shown) in front  pheral cam
surface 58 fashioned so that objec- wall 18. Lens elements of objective
lens  tive ens 24 will be "in-focus" at any pre- 25 assembly 14 are aligned
and supported in a  determined position of the pendulous member. 90 barrel
36 having a formed surface 40 in-  The objective lens is fixed relative to
thatcan terior of housing 12. This surface extends  surface insofar as the
focal distance of a over a part of the annulus of the barrel and  subject
60 (see FIGURE 2) corresponds to may be configured as a plane or as a cam
the relative angular disposition of pendulous 30 such as is shown in FIGURE
3.              member 50.                                  95 The
objective lens assembly .14 is adjust-   Focusing by using the pendulous
member able along optical axis 26 wherein the focal may be understood with
reference to FIGURE plane defined by objective lens 24 can be  2 in which
camera 10 includes sighting means made to coincide with a film  plane (not
34. The sighting means of this preferred 35  shown) in the housing 12.
Adjustment of the  embodiment includes objective lens 24, image 100
objective assembly is to be understood to  deflecting mirrors 64 and a
viewing screen result from axial movement of the objective  66 which
receives the image of the scene lens to make the focal plane and the film
being viewed from the second mirror. While plane coincide. To accomplish
the axial move-  sighting, camera 10 and its optical axis 26 40  ment
required for the present invention, the  are displaceable from normal
picture taking 105 objective lens supporting barrel 36 may be  aspect
(dotted line) to scene focusing or either rotated on a spiral thread or
otherwise  range finding aspect (solid line) to sight the moved axially
with respect to housing 12. base of subject 60. With this displacement, In
an objective lens assembly in which the  pendulous member 50, which is in
free swing- 45 focusing element is moved internally of the  ing condition
relative to the housing and opti- 110 barrel without physical displacement
of the  cal axis,will rotate relative thereto. When barrel along the
optical axis, a cam surface  camera displacement is complete, pendulous may
be provided on the barrel internally of member 50 assumes a predetermined
position the camera housing to effectively translate  influenced by
gravity. That is, regardless of 50  axial movement of the focusable lens
element the orientation of housing 12, the pendulous 115 24  for
cooperation  with  the  focusing  member seks a gravity induced position.
This mechanism of the camera.                  position is significant
because the focal dis- The preferred embodiment of this dis-  tance varies
according to the angle from the closure includes a spirally rotatable,
axially  picture taking position to the base of the 55  adjustable
objective lens assembly having a  subject. Accordingly, free swinging
pendulous 120 surface 40, internally of the camera housing, member 50 can
be made to assume an aspect formed as a cam. Objective lens 24 of  relative
to the housing which is a function of 



objective lens assembly 14 can be adjusted  the focal distance. upon
application of manual rotational torque    It is recognized that for any
given focal 60  to barrel 36 in order to cause the required  distance, the
angle at the juncture of the 125 movement of the lens element
longitudinally  hypotenuse line and the base line of a right of the optical
axis between an "out-of-focus"  triangle will vary according to the length
of position and the "in-focus" position. For  the vertical line. In the
preferred embodiment, each focal distance of a subject relative to  the cam
surface 58 of the pendulous member 65  the objective lens, the objective
lens has an  50 has been designed for eye level of a user 130    3
1,218,697                                        3 considered to be of
average height. In using  permitting the camera to be moved as desired this
triangulation mechanism for focusing at  for the necessary composing of the
scene to relatively long distances from the camera, the  be photographed.
This self-locking feature error introduced by a user being taller or  is
obtained by the force of the spacer rod 5  shorter than the "average" is
compensated  being directed through axle 52 as a single  70 for by the ever
increasing depth of the focus  line of force. Should the force be applied
of the camera objective lens as the focal above or below the axle, the
force of the rod distance of that objective lens increases. When  would be
resolved into two lines of force, the taller or shorter user focuses the
camera  one of which would not pass through the axle 10  objective lens on
a nearby subject where depth  and would therefore be a rotary component  75
of focus is relatively shallow, however, the  to urge the pendulous member
rotatably amount of error is proportionately decreased.  around the axis.
Since cam surface 58 defines Thus, as for a cam such as is disclosed herein
the angle and the focal distance, rotation of computed for eye-level use of
a user 5' 8" in  the member is obviously undesirable. Hence, 15  height,
experiments have shown that taller and  the ability of the transfer member
to lock  80 shorter users obtained well focused pictures  the pendulous
member against undesired rota- with a mechanism  incorporating the same
tion is quite desirable. cam.                                        To
release pendulous member 50 for adjust- A transfer member 70 forms a link
to ment to another position when a change of the 20  enable the objective
lens assembly to be  focus of the objective lens is desired, objec-  85
adjusted at a fixed spacial relationship to the  tive lens 24 is adjusted
to a predetermined aspect of the cam  surface of pendulous  position which
may be slightly beyond one member 50, and to stop it in this "in-focus"
end of the focusing range of the objective lens. position a fixed distance
from cam surface 58.  At this position, the spacer rod 72 becomes 25  This
transfer means 70 comprises a spacer  spaced from the cam surface of the
pendulous  90 rod 72 which is disposed parallel to the  member under the
urging of spring 78. So optical axis and transversely of the rotational
long as this clearance exists, the pendulous axis 52 of pendulous member
50. Spacer rod  member 50 is free to pivot relative to the 72 has a
supported portion (FIGURE  1)  camera. When the base of the subject is 30
which is slidable axially in a pair of ears  sighted, adjustment of the
objective lens moves  95 74 fashioned on bracket 76. A biasing spring
spacer rod 72 into locking engagement with 78, bears against one of ears 74
and a shoulder  the  pendulous member 50  locking  that 80 of the forward
bearing end portion 82  member in place. Simultaneously, objective of rod
72. This spring urges rod 72 axially  lens 24 is brought into focus on the
subject. 35  so that end portion 82 is in bearing engage-  To re-focus the
objective lens on yet another 100 ment with the relatively movable rear
surface  subject, these steps need only be repeated. 40 of the objective
lens assembly's annular extension barrel 36. Spring 78 surrounds a    WHAT
WE CLAIM  IS: - reduced portion of rod 72 which ends in a    1. A camera
having an adjustable objective 40  bearing portion 90 which may engage the
assembly including a lens defining an optical pendulous member 50. When
objective lens  axis and a lens barrel having a predetermined  105 24 is
"out-of-focus", spacer rod 72 is spaced  surface disposed interiorly of the
camera, a from pendulous member 50, thereby permit-  sighting means being
provided for viewing a ting adjustment of the pendulous member and  subject
for setting said optical axis at an angle 45 - of the objective lens. The
parts are fashioned  corresponding to the distance of the subject, and
proportioned, however, so that when  and a pendulous member being mounted
for 110 spacer rod 72, which is independent of either  rocking movement
relative to the camera of the parts with which it cooperates, is moved
whereby to assume a position corresponding 



axially against the action of the spring 78 by  to the angular disposition
of the optical axis 50  means of the rear surface 40 of the lens  of the
lens with respect to the subject to be assembly 14, so as to come into
engagement  photographed, the pendulous member having a 115 with the
pendulous member 50, this movement  cam surface thereon defining varying
radial being caused by axial adjustment of objective  distances relative to
the lens, a spacer being lens assembly 14, as described above, objec-
mounted for bearing association between the 55  tive lens 24 is set in its
"in-focus" position.  cam surface of the pendulous member and the As
earlier noted, for obtaining focusing in a  said surface of the lens barrel
for limiting  120 most efficient manner, rear bearing surface  movement of
the lens along the optical axis 40 may be planar although it is shown as
cam  relative to the pendulous member, the spacer shaped.
having a predetermined length such that when 60    Transfer member 72 is
mounted for recipro-  the spacer is engaged and adjusted by the cam cation
radially of axle 52 supporting pen- surface and the lens is adjusted so
that the 125 dulous member 50. Upon being driven into said surface of the
lens barrel engages the engagement with the cam surface 58 of the  spacer,
the lens is focused on the subject pendulous member, spacer rod 72 tends to
2. A camera as claimed in claim 1, wherein 65  lock member against free
rotation, thereby  the pendulous member is mounted for rocking    3
1,218,697           3 cpnsidered to be of average height. In using
permitting the camera to be moved as desired this triangulation mechanism
for focusing at  for the necessary composing of the scene to relatively
long distances from the camera, the  be photographed. This self-looking
feature error introduced by a user being taller or  is obtained by the
force of the spacer rod 5  shorter than the "average" is compensated  being
directed through axle 52 as a single  70 for by the ever increasing depth
of the focus  line of force. Should the force be applied of the camera
objective lens as the focal  above or below the axle, the force of the rod
distance of that objective lens increases. When  would be resolved into two
lines of force, the taller or shorter user focuses the camera  one of which
would not pass through the axle 10  objective lens on a nearby subject
where depth  and would therefore be a rotary component 75 of focus is
relatively shallow, however, the  to urge the pendulous member rotatably
amount of error is proportionately decreased.  around the axis Since cam
surface 58 defines Thus, as for a cam such as is disclosed herein  the
angle and the focal distance, rotation of computed for eye-level use a user
5' 8" in  the member is obviously undesirable. Hence, 15 height,
experiments have shown that taller and  the ability of the transfer member
to lock  80 shorter users obtained well focused pictures  the pendulous
member against undesired rota- with a medanism  incorporating the same
tion is quite desirable. cam.                                        To
release pendulous member 50 for adjust- A transfer member 70 forms a link
to  ment to another position when a change of the 20  enable the objective
lens assembly to be  focus of the objective lens is desired, objec-  85
adjusted at a fixed spacial relationship to the  tive lens 24 is adjusted
to a predetermined aspect of the cam  surface of pendulous  position which
may be slightly beyond one member 50, and to stop it in this "in-focus"
end of the focusing range of the objective lens. position a fixed distance
from cam surface 58. At this position, the spacer rod 72 becomes 25  This
transfer means 70 comprises a spacer  spaced from the cam surface of the
pendulous  90 rod 72 which is disposed parallel to the  member under the
urging of spring 78. So optical axis and transversely of the rotational
long as this clearance exists, the pendulous axis 52 of pendulous member
50. Spacer rod  member 50 is free to pivot relative to the 72 has a
supported portion (FIGURE  1)  camera. When the base of the subject is 30
which is slidable axially in a pair of ears  sited,adjustmentof the
objectivelensmoves  95 74 fashioned on bracket 76. A biasing spring  spacer
rod 72 into locking engagement with 78, bears against one of ears 74 and a
shoulder  the  pendulous member 50  locking  that 80 of the forward bearing
end portion 82  member in place. Simultaneously, objective of rod 72. This
spring urges rod 72 aially  lens 24 is brought into focus on the subject.
35  so that end portion 82 is in bearing engage-  To re-focus the objective
lens on yet another 100 ment with the relatively movable rear surface
subject, these steps need only be repeated. 40 of the objective lens
assembly's annular extension barrel 36. Spring 78 surrounds a    WHAT WE
CLAIM IS: - reduced portion of rod 72 which ends in a    1. A camera having
an adjustable objective 



40  bearing portion 90 which may engage the  assembly including a lens
defining an optical pendulous member 50. When objective lens  axis and a
lens barrel having a predetermined  105 24 is "out-of-focus", spacer rod 72
is spaced  surface disposed interiorly of the camera, a from pendulous
member 50, thereby permit  sighting means being provided for viewing a ting
adjustment of the pendulous member and  subject for setting said optical
axis at an angle 45  of the objective lens. The parts are fashioned
corresponding to the distance of the subject, and proportioned, however, so
that when  and a pendulous member being mounted for 110 spacer rod 72,
which is independent of either  rocking movement relative to the camera of
the parts with which it cooperates, is moved  whereby to assume a position
corresponding axially against the action of the spring 78 by  to the
angular disposition of the optical axis 50  means of the rear surface 40 of
the lens  of the lens with respect to the subject to be assembly 14, so as
to come into engagement  photographed, the pendulous member having a 115
with the pendulous member 50, this movement  cam surface thereon defining
varying radial being caused by axial adjustment of objective  distances
relative to the lens, a spacer being lens assembly 14, as described above,
objec-  mounted for bearing association between the 55  tive lens 24 is set
in its "in-focus" position. cam surface of the pendulous member and the As
earlier noted, for obtaining focusing in a  said surface of the lens barrel
for limiting  120 most efficient manner, rear bearing surface  movement of
the lens along the optical axis 40 may be planar although it is shown as
cam  relative to the pendulous member, the spacer shaped.
having a predetermined length such that when 60    Transfer member 72 is
mounted for recipro-  the spacer is engaged and adjusted by the cam cation
radially of axle 52 supporting pen-  surface and the lens is adjusted so
that the  125 dulous member 50. Upon being driven into  said surface of the
lens barrel engages the engagement with the cam surface 58 of the  spacer,
the lens is focused on the subject pendulous member, spacer rod 72 tends to
2. A camera as claimed in claim 1, wherein 65  lock member against free
rotation, thereby  the pendulous member is mounted for rocking    1,218,697
movement about a pivot, and the spacer  said surface of the lens barrel,
the lens is in  25 extends substantially radially of the pivot, so  focused
condition as to cooperate with the pendulous member    4. A camera as
claimed in claim 1, 2 or 3, in a self-locking manner.                  in
which the spacer is a rod having an end 5    3. A camera having an
adjustable objective  portion for bearing engagement with said lens
assembly including a lens for focusing on a  barrel surface and disposed
parallel to the  30 subject, and a lens barrel having a predeter-  optical
axis for movement into engagement mined annular surface disposed interiorly
of  with the pendulous member upon movement the housing of the camera, a
sighting means  of the lens from an un-focused to a focused 10  for viewing
the subject for setting the optical  condition. axis of the objective
assembly at an angle    5.A camera as claimed in claim 4, com-  35
corresponding to the distance of the subject,  prising a bracket supporting
the rod axial and a pendulous member mounted for move-  movement into and
out of engagement with ment relative to the housing for assuming a  the
pendulous member, and means for biasing 15 position corresponding to the
angular disposi-  the said rod end portion into engagement with ion of the
optical axis of the lens with respect the said lens barrel surface.
40 to the subject to be photographed, a spacer    6. A camera constructed
and arranged and having a predetermined length being mounted  adapted to
operate substantially as herein- independently in the housing for
adjustment  before described with reference to and as 20  relative to the
pendulous member into bearing  illustrated in the accompanying drawings.
association with the annular surface of the lens barrel for limiting
movement of the lens     RONALD VAN BERLYN along the optical axis relative
to the pendulous     Chartered Patent Agent member wherein when the spacer
engages the  .       Agent for the Applicants Printed former Majesty's
Stationery Office, by the Courier Press, Leamington Spa, 1971. Published by
The Patent Office,25 Southampton Buildings, London, WC2A 1AY, from which
copies may be obtained.    


