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(57) Abrégée/Abstract:
A leveling head (25) for a camera has four jacking screws (90) attached to a base plate (70). A ring (122) Is pivotably attached to a
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(57) Abrege(suite)/Abstract(continued):
The top plate (130) can pivot along two perpendicular axes relative to the base plate (70), to provide a level mounting surface for a

camera. A spring (112, 114) on the base plate (70) pushes the top plate (130) upwardly, to partially counterbalance the weight of
the camera, to reduce the turning force needed on the jacking screws (90).
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(54) Titlee CAMERA LEVELING HEAD

(57) Abstract

A leveling head (25) for a camera has four jacking screws (90)
attached to a base plate (70). A ring (122) is pivotably attached to a
hub (100) on the base plate (70). A top plate (130) is pivotably attached
to the ring (122) and supported on the jacking screws (90). The top
plate (130) can pivot along two perpendicular axes relative to the base
plate (70), to provide a level mounting surface for a camera. A spring
(112, 114) on the base plate (70) pushes the top plate (130) upwardly,
to partially counterbalance the weight of the camera, to reduce the
turning force needed on the jacking screws (90).
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DESCRIPTION

Camera Leveling Head

Background Of The Invention

The field of the invention is 1leveling heads for
cameras. More particularly, the invention relates to a
leveling head of the type supported on a camera dolly or
pedestal for 1leveling or otherwise positioning a motion
picture or television camera. |

During the filming of motion pictures or television
programs, the camera must often moved into different
positions, to achieve a desired camera angle. Ordinarily,
the camera and camera lens is positioned in a level
orientation. For certain filming sequences, it is
advantageous to be able to use the leveling head to change
the elevation angle, or the panning or azimuth angle of the
camera. Preferably, the changes in the camera position
provided by the leveling head should be able to be made
quickly and reliably, and optionally without tools, so that
production of the motion picture or television program is not
unduly delayed. While other leveling heads have been used
with varying degrees of success, it is an object of the

invention to provide an improved leveling head for a camera.

summary Of The Invention

To this end, a 1leveling head for a camera includes
jacking screws attached to a base plate. A ring is pivotably
attached to a hub on the base plate, and pivots on a ring
axis. A top plate 1is pivotably attached to the ring, and
supported on the jacking screws. The top plate pivots on a
top plate axis which is preferably perpendicular to the ring
axis. The camera is leveled by turning the jacking screws.

In a second and separate aspect of the invention, a
spring pushes the top plate away from the base plate, to
partially counterbalance the weight of the camera, so that

the jacking screws can be turned without excessive force.
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In a third and separate aspect of the invention, a

plurality of indexing holes are provided 1n the base plate,
so that the entire leveling head, which 1s supported on a
platform, on a camera dolly or pedestal, can be panned, to

various 1ncremental angular positions, and then be locked

into position.

According to another aspect of the present
invention, there 1s provided a camera dolly comprising: a
camera dolly arm; an arm extension attached to the dolly
arm; a platform pivotably attached to the arm extension; and
a leveling head attached to the platform, the leveling head
including: a base plate having a central opening; a hub
attached to the base plate and having a hub opening aligned
over the central opening 1in the base plate; a ring pivotably
attached to the hub; a top plate pivotably attached to the
ring; a compression sSpring between the top plate and base
plate; and a plurality of jack screws on the base plate at

least partially supporting the top plate.

According to a further aspect of the present
invention, there 1s provided a camera dolly comprising: a
chassis; an arm supported on the chassis; an arm extension
attached to the dolly arm; a platform pivotably attached to
the arm extension; a leveling head attached to the platform,
the leveling head including: a base plate having a central
opening; a top plate pivotably supported over the base

g

plate; a plurality of jack screws on the base plate at least

partially supporting the top plate; and the platform
positioning the leveling head to prevent the leveling head
from contacting the chassis, regardless of the position of

the arm.

According to still another aspect of the present

invention, there 1s provided a leveling head for a camera,
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comprising: a base plate; a plurality of jacking screws
threaded into the base plate; a tubular hub having a lower
end attached to the base plate; a ring surrounding the hub;
a palr of hub pivot pins extending radially outwardly from
the tubular hub and into the ring, to pivotably attach the
ring to the hub; a top plate having a central opening, with
the ring posltioned within the central opening; and a pair
of plate pivot pilns attached to the top plate and extending
radially inwardly into the central opening, to pivotably

attach the ring to the top plate.

Brief Description Of The Drawings

Other objects and features of the invention will
become apparent from the following detailed description
taken 1n connection with the accompanying drawings. It
should be understood, however, that the drawings are

designed for the purpose of 1llustration only, and are not

intended as a definition of the limits of the invention. 1In
the drawings, wherein the same reference number denotes the

same element throughout the several views:

P

Fig. 1 1s a perspective view of the leveling head

mounted on a camera dolly;

Fig. 2A 1s a side view thereof;

Fig. 2B 1s an enlarged view of the leveling head

shown 1n Fig. 2A;

Fig. 3A 1s an end view of the leveling head shown

in Fig. 2A, in part section, with the hub shown rotated 45°

for purposes of i1llustration;

Fig. 3B 1is an enlarged view of the leveling head

as shown in Fig. 3A;
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Fig. 4A 1s a top viliew of the leveling head shown

in Fig. 2A;

Fig. 4B 1is an enlarged view thereof;

Fig. 5 is an exploded perspective view of the

5 leveling head shown in Fig. 1, with the gussets, front

')

plate, and camera mounting plate omitted for clarity of

illustration;

Fig. ¢ is a side view of a second embodiment of

the present leveling head;

10 Fig. 7 1s a front view thereof; and

Fig. 8 1s a top view thereof.
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Detailed Description Of The Drawings
Turning now 1n detail to the drawings, as shown in Fig.

1, a camera dolly 10 has an arm 14 pivotably attached té a
chassis 1l2. The arm has a second arm section 18 supported on
a first arm section 16. In turn, a third arm section or arm
extension 20 1s attached to the second arm section 18, as
described, for example, in U.S5. Patent Nos. 4,360,187 and
5,816,552. A platform 40 |

attached to the arm extension 20 supports a camera leveling
head 25. A camera 28 is mounted on a camera mounting plate
26 on the leveling head 25.

Referring to Figs. 2A, 2B, 3A and 3B, the extension 20
has a lower disk 30 joined to an upper disk 32 via leveling
rods 34 and supported on side plates 35, as described in U.S.
Patent No. 5,816,552. The disks 30 and 32 and leveling rods
34 work 1n cooperation with the a leveling system in the
first arm section 16 and second arm section 18, as descried
in U.S. Patent No. 4,360,187, to maintain the platform 40 in
an upright, or otherwise fixed orientation, as the arm 14
moves up and down to change the camera lens height. A bolt
lever 38 1s attached to a through bolt 36 passing through the
upper disk 32, for tightening the platform 40 into position

relative to the arm extension 20.

Referring now to Figs. 2B, 3B and 5, the leveling head
25 1includes a base plate 70 which is positioned on top of the
platform 40. Gusset plates 44 are attached to the base plate
70 and firmly support the camera mounting plate 26.

Referring specifically to Fig. 5, four eqgqually spaced
ferrules 80 are attached to the base plate 70. Preferably,

as shown 1in Fig. 5, the ferrules have a conical top end 82,

and a threaded bottom end 84 which secures the ferrules 80

into the ferrule holes 72 in the base plate 70. A thumb
screw 90 1s threaded into each ferrule 80. (For clarity of
1llustration, only two of the thumb screws 90 are shown in
Fig. 5.) The thumb screws 90 have a spherical or dome-

shaped top 82, a wheel section 94 and a threaded bottom end
96 which is threaded into the ferrule 80.
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Referring still to Fig. 5, a threaded center hole 76 is
centrally positioned between the ferrule holes 72. Pan angle
indexing holes 74 are provided in a circle concentric to the
center hole 76. Preferably , the indexing holes 74 are at
15° intervals.

A hub 100 has a threaded lower end 102, a shoulder
flange 104, an upper cylindrical body section 106, and a
through center bore 108. The lower end 102 of the hub 100 is

threaded into the center hole 76, to secure the hub 100 to
the base plate 70.

Continuing to refer to Fig. 5, hub pins 120 extend
through a bottom ring 122 and are pressed 1nto holes in the

cylindrical body section 106 of the hub 100. The clearance
holes provided in the bottom ring 122 for the hub pins 120
are large enough to allow the bottom ring 122 to freely pivot
on the fixed hub pins 120 relative to the hub 100. Teflon
washers 126 are placed over the hub pins 120 in between the
cylindrical body section 106 of the hub 100 and the inside
surface of the bottom ring 122, to reduce pivoting movement
friction. The hub 100 is threaded into and permanently
attached to the plate 70. The hub pin holes are then drilled
and the hub pins 120 installed, with the fixed orientation
shown in Fig. 5.

Top plate pins 132 are pressed or inserted into a top
plate 130, and are oriented at right angles to the hub pins
120. The top plate pins 132 rest in pin grooves 123 in the
top surface of the bottom ring 122. A top ring 124, having
corresponding semi-circular pin grooves 123 is attached to
the bottom ring 122 via cap screws 150. Consequently, the
top plate 130 is captive onto the bottom ring 1l22. However,
the top plate 130 can pivot relative to the bottom ring 122
via the top plate pins 132. As a result, the top plate 130
can pivot in four directions, along the axes A-A and B-B as
shown in Fig. 4B, in a “universal joint” type of movement.

Referring now to Figs. 3B and 5, a cap nut 134 having a
threaded interior bore 135 extends through the center bore

108 of the hub 100, through the top ring 124, bottom ring
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122, top plate 130, base plate 70, and is threaded onto a
threaded post 46 (shown in Fig. 3B) secured into the platform
40. A thrust bearing 136 under the head of the cap nut 134
1s held in place by a snap ring 139. The thrust bearing 136
reduces friction between the underside of the head of the cap
nut 134 and the top surface of the hub 100, so that the cap
nut may be tightened, without moving the hub 100. A “Nylock”
or other thread fastening device 138 is provided in the
threaded interior bore 135, to prevent the cap nut 134 from
inadvertently turning on the threaded post 46 and loosening,
when the entire leveling head 25 turns, to pan the camera.
Referring still to Figs. 3B and 5, an outer compression
spring 114 surrounding an inner compression spring 112 are
positioned in between the base plate 70 and top plate 130. A
spring cup 116 in the base plate 70 holds the lower end of
the springs 112 and 114 in position. Similarly, a spring cup
127 on the underside of the top plate 130 positions and
secures the top ends of the springs. A single spring may be
used in place of the two spring design shown in the drawings.
As shown 1in Fig. 3B, a position selector bolt 50 extends
through the upper disk 32 in the arm extension 20, to select
the position of the platform 40. A spring loaded indexing
pin 52 also extends through the upper disk 32 on the arm
extension 20, to index the platform 40 and leveling head 25,
l1.e., by incrementally changing the elevation angle of the
platform 40, as described in U.S. Patent No. 5,816,552. The
through bolt 36 extends through the arm extension 20 and
engages a side a cap 54 on the opposite side. The selector
polt extends through a selected hole in the upper disk and
threads into the left side plate 35, to lock the upper disk
32 to the side plate 35, and thereby select one of four arm
extension positions, as described in U.S. Patent No.
2,816,552. The selector bolt 50 does not go 1nto the hub 40.
As a result, the hub 40, unlike the upper disk 32, is not
locked in position with the side plate 35. Releasing the

index pin 52 therefore allows the platform 40 to pivot or

index to a desired angle.
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As shown in Fig. 3B, a spring loaded panning lock pin
140 extends up through the platform 40 and engages one of the
selected azimuth indexing holes 74 in the base plate 70, to

select and secure a panning or azimuth angle.

As shown in Fig. 2B, a drop down plate 160 may
optionally be attached to the arm extension 20 to achieve
very low camera lens height. The 1leveling head 25, if
desired, can be attached to the drop down plate 160.
Referring to Fig. 2B, a dampening element 180 may be attached
between the leveling rods 34 to limit the fall or drop away
speed of movement of the extension 20. The dampening element
180, preferably a hydraulic dampener, advantageously has a 1-
way valve 182, so that dampening is provided only for
downward movement. This avoids increasing the time and
lifting force needed to raise up the extension 20.

In use, a camera 28 is attached to the camera mount ing
plate 26. The camera 28 1is significantly offset forwardly
from the center of the leveling head 25. Consequently, as
the panning angle of the 1leveling head 25 is changed, the
camera moves from side to side, on a circle about the
vertical axis of the threaded post 46. This allows the
Camera to be positioned further off to one side (e.g., closer
to a wall) than would otherwise be achievable on a dolly or
pedestal.

The springs 112 and 114 preferably exert an upward force
on the top plate 130 of about 50-70 pounds, which 1is
typically about one-half of the weight of a camera. The
upward force exerted by the springs partially counterbalances
the weight of the camera, so that the thumb screws 94 can be
easlly turned by hand, without excessive torque.

Bubble levels 155 are provided on or in the top plate
130, at right angles to each other, and oriented parallel to
the A-A and B-B axes. The camera mounting plate 26 and
camera 28 may be leveled by using the site or bubble levels
155 and turning the thumb screws 90.

The leveling head 25 provides an angular leveling range

R, as shown in Fig. 2B, preferably of about plus or minus 8°
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along each axis. For greater movement, the platform 40 is
indexed on the arm extension 20 to the most level position
available, using the elevation indexing holes 22 on the arm
extension 20. The elevation indexing holes 22 are preferably
also angularly spaced all around by 15°. With this hole
spacing, the elevation indexing holes 22 will level the
platform 40 to within a maximum out of level condition of 7°.
To bring the camera platform 26 into a completely level

position, the thumb screws 90, which can shift the camera

platform 26 by plus or minus 8°, are then used to achieve a
completely level position.

To change the panning angle, the panning lock pin 140 is
pulled down and the leveling head 25 turned to the desired
position. The pin 140 is then released and engages a panning
indexing hole 74 in the base plate 70. The 15° angular
increments of the panning indexing holes 74 are generally
sufficient to achieve most desired panning camera angles.
Additional angular movement can be achieved by moving the
dolly or pedestal, or via a pan or tilt head positioned
between the camera 28 and the camera mounting plate 26. If
desired, the angular intervals could be reduced below 15°.

In a second embodiment 165, as shown in Fig. 6-8, a cap
nut 170 has a cap nut handle 172, which allows the 'cap nut
170 to be tightened by hand. This allows the leveling head
165 to be quickly mounted onto the platform 40, without using
tools.

In both embodiments, the leveling head is very light
welght, vyet rigid. As the camera mounting plate 26 is
offset, the bottom of the plate 26 is open, making it fast
and easy to attach a camera onto the plate (by threading a
large nut onto a camera mounting stud extending through the
plate 26. The present leveling head also provides sufficient
Cclearance, via selection of the height of the platform 40, to
avoird creating pinch points, when the head 25 is in a low
position, close to the legs or chassis of a camera dolly.

Thus, a novel camera leveling head has been shown and

described. Various changes and modifications may of course
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pe made without departing from the spirit and scope of the
invention. The invention, therefore, should not be limited,

except by the following claims, and their equivalents.
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CLAIMS:
1. A leveling head for a camera comprising:
a base plate;
a plurality of jacking screws attached to the base
plate;

a hub attached to the base plate;
a ring pivotably attached to the hub; and

a top plate pivotably attached to the ring and

supported on the jacking screws.

pre—

2 . The leveling head of claim 1 further comprising a

cap nut extending through a bore i1n the hub and engaged onto

a post extending up through the base plate.

3. The leveling head of claim 1 further comprising a

——

first set of pins pivotably attaching the ring to the hub

and a second set of pins pivotably attaching the top plate
to the ring.

4, The leveling head of claim 3 whereln the first set

of pins are oriented perpendicular to the second set of

plins.

—

O . The leveling head of claim 1 further comprising a

spring between the base plate and the top plate and urging
the top plate away from the base plate.

P

0. The leveling head of claim 3 wherein the ring has

a top section and a bottom section, and wherein the second

ﬁ

set of pins 1s clamped between the top section and the

bottom section of the ring.
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7. The leveling head of claim 1 further comprising a

plurality of indexing openings 1n the base plate.

8 . The leveling head of claim 4 further comprising a

front plate attached to the top plate and wherein the first

P

5 and second sets of pins lie on lines intersecting the front

plate at an angle of from 40 to 50‘degrees.
9. A camera dolly comprising:
a camera dolly arm;
an arm extension attached to the dolly arm;

10 a platform pivotably attached to the arm

extension; and

a leveling head attached to the platform, the

leveling head including:
a base plate having a central opening;

15 a hub attached to the base plate and having a hub

opening aligned over the central opening 1n the base plate;
a ring pivotably attached to the hub;

a top plate pivotably attached to the ring;

a compression spring between the top plate and

20 Dbase plate; and

a plurality of jack screws on the base plate at

least partially supporting the top plate.

10. The camera dolly of claim 9 further comprising a

front plate attached to the top plate and a camera mounting

25 plate attached to the front plate.
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11. The camera dolly of claim 9 further comprising
means for selecting an elevatlion angle of the platform and
for locking the platform in position relative to the arm

extension.
12. A camera dolly comprising:
a chassis;
an arm supported on the chassis;
an arm extension attached to the dolly arm;

a platform pivotably attached to the arm

extension;

a leveling head attached to the platform, the

leveling head including:
a base plate having a central opening;

a top plate pivotably supported over the base
plate;

a plurality of jack screws on the base plate at

least partially supporting the top plate; and

the platform positioning the leveling head to

prevent the leveling head from contacting the chassis,

regardless of the position of the arm.

13. The camera dolly of claim 12 further comprising

legs pivotably attached to the chassis, and the platform
positioning the leveling head to prevent the leveling head

from contacting the legs.

14 . The leveling head of claim 2 wherein the cap nut

1s tubular and has a lower end threaded into the base plate,
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and an upper end having pins extending therethrough, into

the ring.
15. A leveling head for a camera, comprising:
a base plate;

a plurality of jacking screws threaded into the

base plate;

a tubular hub having a lower end attached to the

base plate;

a ring surrounding the hub;

a palir of hub pivot pins extending radially
outwardly from the tubular hub and into the ring, to

pivotably attach the ring to the hub;

a top plate having a central opening, with the

ring positioned within the central opening; and

a palr of plate pivot pins attached to the top
plate and extending radially inwardly into the central

opening, to pivotably attach the ring to the top plate.

SMART & BIGGAR
OTTAWA, CANADA

PATENT AGENTS
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