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FIGURE 1

(57) Abstract: A tripod head comprises a tripod mount-
ing component, an angle adjusting component, and a cam-
era mounting component. The angle adjusting component
is configured to allow adjustment and locking of the angle
between the tripod mounting component and the camera
mounting component about first and second perpendicu-
lar axes. The camera mounting component is rotatably
mounted to the angle adjusting component to allow the
camera mounting component to be rotated and locked
with respect to the angle adjusting component about a
third axis.
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MULTI-AXIS PHOTOGRAPHIC TRIPOD HEADS

FIELD

The present disclosure relates to tripod heads on support devices, such as
tripod heads on tripods for cameras, small telescopes, binoculars, and other apparatus.

More particularly, the present disclosure relates to multi-axis photographic tripod heads.

BACKGROUND

Multi-axis tripod heads usually comprise an L-shaped rotational platform
with a quick mounting clamp, a bi-directional connecting shaft, a horizontal rotational
platform, a tripod head base, and locking mechanisms. The L-shaped rotational platform
comprises a horizontal surface and a vertical surface connected to and perpendicular to
the horizontal surface. The quick mounting clamp either is directly fixed upon the
horizontal surface of the L-shaped rotational platform or is an integral component of the
horizontal surface. Thus, the quick mounting clamp cannot move relative to the L-
shaped rotational platform.

The bi-directional connecting shaft comprises two rotational axes pointing
to two different directions. The first of the two rotational axes aligns with, and
coordinates with the rotation of, an internal opening in the bi-directional connecting shatft.
The bi-directional connecting shaft, via the first rotational axis, is disposed within the
horizontal rotational platform, and can rotate about the first rotational axis. The second
of the two rotational axes coordinates with the rotation of an opening in the vertical
surface of the L-shaped rotational platform. Therefore, the quick mounting clamp can
partially rotate about either of the two rotational axes of the bi-directional connecting
shaft. Also, the horizontal rotational platform is movably connected to the tripod head
base about an axis perpendicular to the horizontal surface of the tripod head base such
that the horizontal rotational platform can rotate 360 ° about the horizontal surface of the

tripod head base. The tripod heads accordingly can rotate in three dimensions.
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In the above described tripod heads, the quick mounting clamp together
with a camera mounted on the quick mounting clamp can rotate about either of the two
rotational axes in the bi-directional connecting shaft, and also about the axis
perpendicular to the horizontal surface of the tripod head base. However, because the
quick mounting clamp is either fixed upon or integrated with the horizontal surface of the
L-shaped rotational platform, the rotation of the quick mounting clamp is restricted by the
horizontal rotational platform. Thus, the quick mounting clamp can only achieve partial
rotation about the bi-directional connecting shaft such that the rotation of various

components of the tripod head is limited and dead photographic angles exist.

BRIEF SUMMARY

In one aspect, a tripod head comprises a tripod mounting component, an
angle adjusting component, and a camera mounting component. The angle adjusting
component is configured to allow adjustment and locking of the angle between the tripod
mounting component and the camera mounting component about first and second
perpendicular axes. The camera mounting component is rotatably mounted to the angle
adjusting component to allow the camera mounting component to be rotated and locked
with respect to the angle adjusting component about a third axis.

In another aspect, a tripod head comprises a quick mounting clamp, a
rotational platform rotatably connected to the quick mounting clamp, and a bi-planar
connector comprising a first rotational axis and a second rotational axis. The first
rotational axis is rotatably connected to the rotational platform. The tripod head further
comprises a horizontal rotational platform rotatably connected to the second rotational
axis of the bi-planar connector, and a tripod head base rotatably connected to the
horizontal rotational platform.

In yet another aspect, a tripod head comprises a first component for
mounting a camera, a second component rotatably connected to the first component about
a first axis, a third component rotatably connected to the second component about a

second axis, a fourth component rotatably connected to the third component about a third
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axis, and a fifth component for connecting to a tripod. The fifth component rotatably

connected to the fourth component about a fourth axis.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 1s an exploded view of a tripod head according to one embodiment.

Fig. 2 is an exploded view of the locking mechanisms and handles of the
tripod head.

Fig. 3 1s a top view of a locking ring of the tripod head.

Fig. 4 1s a longitudinal sectional view of the tripod head of Fig. 1, about the
axial direction perpendicular to the horizontal surface of the tripod head base.

Fig. 5 1s a side view of the tripod head in a first operating condition.

Fig. 6 1s a side view of the tripod head in a second operating condition.

Fig. 7 1s a side view of the tripod head in a third operating condition.

Fig. 8 is a side view of the tripod head in a fourth operating condition.

Fig. 9 1s a side view of a tripod head according to another embodiment.

Fig. 10 is a side view of the rotational adjustments of the tripod head of

Fig. 9.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to Figs. 1 and 2, a tripod head according to one embodiment
comprises a quick mounting clamp (1), an L-shaped rotational platform (2) rotatably
connected to the quick mounting clamp (1), a bi-planar connector (3) rotatably connected
to the L-shaped rotational platform (2), a horizontal rotational platform (4) rotatably
connected to the bi-directional rotational shaft (3), and a tripod head base (5) rotatably
connected to the horizontal rotational platform (4). The tripod head base (5), or a tripod
mounting component, is adapted to be connected to a tripod.

The quick mounting clamp (1), or a camera mounting component,
comprises a quick mounting clamp base (11), a locking mechanism, such as a locking

block (12), movably connected to one side of the quick mounting clamp base (11), and a
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blocking part connected to the other side of the quick mounting clamp base (11). The
blocking part faces the locking mechanism (12). The blocking part is either fixed to the
quick mounting clamp base (11) or is integral with the quick mounting clamp base (11).
The quick mounting clamp base (11) comprises a stepped through-opening (112) in the
middle thereof, and a protrusive feature (111) disposed along the periphery of the stepped
through-opening (112) and protruding from the surface of the quick mounting clamp base
(11) to a direction facing the tripod head base (5). The protrusive feature (111) can
assume any shape, such as a circle, a square, a rectangle, a diamond, a triangle, a star, or
a polygon. Preferably, the protrusive feature (111) is circular.

Any suitable locking mechanism can be used to mount a camera to or
release the camera from the quick mounting clamp (1). In one example, the quick
mounting clamp (1) is a trigger type. In another example, as shown in Fig. 1, the quick
mounting clamp (1) is a knob type, where releasing and mounting the camera are realized
through turning the locking knob (13) to move the locking block (12) laterally on the
quick mounting clamp base (11).

An angle adjusting component of the tripod head may comprise the L-
shaped rotational platform (2) rotatably connected to the quick mounting clamp (1), the
bi-planar connector (3) rotatably connected to the L-shaped rotational platform (2), the
horizontal rotational platform (4) rotatably connected to the bi-directional rotational shaft
(3), or a combination thereof. Preferably, the angle adjusting component of the tripod
head comprises the L-shaped rotational platform (2), the bi-planar connector (3), and the
horizontal rotational platform (4).

The L-shaped rotational platform (2) comprises a horizontal part (21) with
a horizontal surface (211), and a vertical part (22) with a vertical surface (221) connected
and perpendicular to the horizontal part (21). The terms “horizontal” and “vertical” are
only relative to each other. The term “perpendicular” means perpendicular or
substantially perpendicular. The horizontal part (21) has a recess (212) in the middle
thereof. The recess (212) can assume any shape so long as the shape corresponds to the

shape of the protrusive feature (111) in the quick mounting clamp base (11). Preferably,
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the recess (212) has a circular shape. The recess (212) has a vertical surface
perpendicular to the horizontal surface (211) and a bottom surface parallel to the
horizontal surface (211). The quick mounting clamp (11) via the protrusive feature (111)
is rotatably connected to the L-shaped rotational platform (2) at the recess (212).

A locking mechanism is disposed between the quick mounting clamp base
(11) and the L-shaped rotational platform (2). Any suitable locking mechanism can be
used, such as a knob type or an open locking ring. In one example, the locking
mechanism is an open locking ring (6) as shown in Figs. 1, 2, 3 and 4. The open locking
ring (6) comprises a locking ring (6), a locking knob (61), a ring opening (62), an internal
opening (63) proximate to one side of the ring opening (62), a platform (65), and a
threaded opening (64) at the other side of the ring opening (62). The inner surface of the
locking ring (6) is adapted to contact the outer side of the protrusive feature (111) on the
quick mounting clamp base (11). The outer surface of the locking ring (6) is adapted to
contact the vertical surface of the recess (212). The locking knob (61), through an
opening (213) formed on the horizontal part (21) of the L-shaped platform (2) and the
internal opening (63) of the locking ring (6), is connected to the threaded opening (64) of
the locking ring (6). The locking knob (61) is provided with a step (611), which step
(611) 1s clamped onto the platform (65) of the locking ring (6).

In operation, when the locking knob (61) is turned in one direction,
because the step (611) of the locking knob (61) is clamped onto the platform (65) of the
locking ring (6), the locking knob (61) is screwed inwardly in the threaded opening (64).
Thus both sides of the ring opening (62) of the locking ring (6) are pulled, so that both
the ring opening (62) of the locking ring (6) and the locking ring (6) itself are deformed
whereby the protrusive feature (111) of the quick mounting clamp base (11) is locked to
the L-shaped rotational platform (2). The locked quick mounting clamp (1) cannot rotate
about the horizontal part (21) of the L-shaped rotational platform (2). Conversely, if the
locking knob (61) is turned in the opposite direction, the protrusive feature (111) is
released by the locking ring (6), such that the quick mounting clamp (1) can rotate 360°
about the horizontal part (21) of the L-shaped rotational platform (2).
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Referring to Fig. 5, in one operating condition, the quick mounting clamp
(1) can rotate 360° about the horizontal part (21) of the L-shaped rotational platform (2).
Referring to Figs. 6, 7 and 8, in other operating conditions, the rotation of the quick
mounting clamp (1) may be limited to a certain angular degree due to the hindrance of the
locking knob (61). The angular degree the quick mounting clamp (1) can rotate varies,
depending on the length of the locking knob (61). When the locking knob (61) is
sufficiently short, the quick mounting clamp (1) can also rotate 360° under these
operating conditions.

Referring to Figs. 1 and 9, the quick mounting clamp (1) and thus the
camera mounted on same can rotate about axes I, II, IIT and IV, that is, the two rotational
axes of the bi-planar connector, the rotational axis perpendicular to the horizontal part
(21) of the L-shaped rotational platform (2) where the quick mounting clamp (1) is
rotatably connected to the recess (212) of the L-shaped rotational platform (2), and the
rotational axis perpendicular to the horizontal surface of the tripod head base (5) where
the horizontal rotational platform is rotatably connected to the tripod head base (5).
When the tripod head rotates to any position as shown in Figs. 5, 6, 7 and 8 about axis I,
III, and IV, the tripod head can still rotate 360° about axis I. The rotation about any of
the axes I, II, II, and IV can be independently adjusted. The tripod heads according to
embodiments of the present disclosure facilitate one’s landscape selection ability,
improve photographic extent, and reduce or even remove dead photographic angles.

Referring to Figs. 1 and 4, preferably, the recess (212) disposed on the
horizontal part (21) of the L-shaped rotational platform (2) comprises a convex shaft
(214) coaxial with the protrusive feature (111) of the quick mounting clamp base (11).
The quick mounting clamp base (11) comprises a stepped through-opening (112) also
coaxial with the protrusive feature (111) of the quick mounting clamp base (11). The
convex shaft (214) of the horizontal part (21) is inserted into the lower end of the stepped
through-opening (112). The horizontal part (21) also comprises a threaded stepped
through-opening (215) disposed within and coaxial with the convex shaft (214). The
stepped through-opening (215) are threaded at the end facing the quick mounting clamp
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base (11). A step-shaped grub screw (113) is inserted through the stepped through-hole
(112) and screwed into the other stepped through-hole (215) from the end of the quick
mounting clamp base (11) distal from the L-shaped rotational platform (2). The step-
shaped grub screw (113) connects the protrusive feature (111) and the convex shaft (214).
Both the convex shaft (214) and the stepped opening (112) can assume any shape so long
as they correspond to each other.

Preferably, a conversion screw (216) is screwed into the stepped through-
hole (215) from the bottom of the horizontal part (21). The conversion screw (216)
comprises a threaded opening (217) at the axial direction thereof. In order to improve the
abrasion resistance, the conversion screw (216) is preferably made of stainless steel. In
operation, other parts such as the connector of a tripod can be screwed into the threaded
opening (217) directly.

Referring to Figs. 1 and 4 again, the bi-planar connector (3) comprises two
rotational axes (31, 32) pointing to two different directions. The first (31) of the two
rotational axes aligns with, and coordinates with the rotation of, an internal opening (222)
disposed in the vertical part (22) of the L-shaped rotational platform (2), such that the
vertical part (22) i1s movably connected to the bi-planar connector (3) via the first
rotational axis (31). The first rotational axis (31) is perpendicular to the vertical surface
(221) of the vertical part (22). The bi-planar connector (3) may further comprise a fixing
board (34). A recess (223) is disposed in the internal opening (222) of the vertical part
(22). A plurality of holes (341) is disposed on the fixing board (34). A plurality of
threaded holes (311) is disposed on the end of the first rotational axis (31) proximate to
the internal opening (222). This end of the first rotational axis (31) is inserted into the
internal opening (222) of the vertical part (22) from the side facing the recess (223). The
fixing board (34) is clamped onto the recess (223). The first rotational axis (31) is
secured to the fixing board (34) via a plurality of screws (342) disposed in the plurality of
holes (341) and the plurality of threaded holes (311) such that the L-shaped rotational
platform (2) is rotatably fixed on the bi-planar connector (3).
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Referring to Figs. 1, 2 and 4, locking mechanisms are disposed at the
rotational connection sections between the first rotational axis (31) and the vertical part
(22) of the L-shaped rotational platform (2), and between the second rotational axis (32)
and an internal opening (33) disposed in the bi-planar connector (3). Any suitable
locking mechanism can be used. For example, the locking mechanism can be a knob
type locking device or a locking device with opening type locking blocks.

Preferably, the locking mechanism used is as shown in Fig. 4. For
example, the locking mechanism between the second rotational axis (32) and an internal
opening (33) comprises a handle (8), a threaded rod (81) disposed in front of the handle
(8), corresponding front and rear locking blocks (82, 83). A handle opening (35) is
disposed along a tangent line of the second rotational axis (32). A portion of the arc
(322) of the second rotational axis (32) on the tangent line connects to the handle opening
(35). A clamping portion (811) is disposed at the front end of the threaded rod (81), the
front end distal from the handle (8). A threaded opening (821) and a recession opening
(831) are disposed in the front locking block (82) and rear locking block (83),
respectively. The threaded rod (81) is connected to the front locking block (82) through
the handle opening (35) and the recession opening (831) of the rear locking block (83)
while the rear locking block (83) is clamped onto the clamping portion (811) of the
threaded rod (81). Both the front and rear locking blocks (83, 83) comprise bevel
surfaces (822, 832), respectively. The bevel surfaces (822, 832) coordinate with the arc
(322).

In operation, when the handle (8) is turned to one direction, the front and
rear locking blocks (82, 83) both are pressed towards the second rotational axis (32) of
the bi-planar connector (3) so that the bi-planar connector (3) is locked on the second
rotational axis (32). When the handle (8) is turned to the opposite direction, the bi-planar
connector (3) is released from the second rotational axis (32). Thus the L-shaped
rotational platform (2) can rotate about the second rotational axis (32). In one example,
the L-shaped rotational platform (2) can rotate about -30° - +90° about the second

rotational axis (32). In another example, the L-shaped rotational platform (2) can rotate
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about -15° - +90° about the second rotational axis (32). The L-shaped rotational platform
(2) is at a 0° position when L-shaped rotational platform (2) is level tothe platform (51)
of the tripod head base (5). The L-shaped rotational platform (2) is at a negative angle
position when the handle (8) is turned toward the platform (51) of the tripod head base
(5), and at a positive angle position when the handle (8) is turned away from the platform
(51) of the tripod head base (5). The position of the L-shaped rotational platform (2) can
be controlled at any position within the -30° - +90° range by the handle (8), as shown
Figs. 5, 6, 7 and 8.

Referring to Figs. 1 and 5, a similar locking mechanism is disposed
between the first rotational axis (31) and the vertical part (22) of the L-shaped rotational
platform (2). A handle opening (224) is disposed in the vertical part (22). The threaded
rod of a handle (9) is connected to first rotational axis (31) through the handle opening
(224). In operation, as shown in Figs. 5, 6, 7 and 8, when the handle (9) is unlocked from
the first rotational axis (31), the L-shaped rotational platform (2) can rotate about the first
rotational axis (31). In one example, the L-shaped rotational platform (2) can rotate
about -30° - +90° about the first rotational axis (31). In another example, the L-shaped
rotational platform (2) can rotate about -45° - +90° about the first rotational axis (31).
The L-shaped rotational platform (2) is at a 0° position when the L-shaped rotational
platform (2) is level tothe platform (51) of the tripod head base (5). The L-shaped
rotational platform (2) is at a negative angle position when the handle (9) is turned
toward the platform (51) of the tripod head base (5), and at a positive angle position when
the handle (9) is turned away from the platform (51) of the tripod head base (5). The
position of the L-shaped rotational platform (2) can be controlled at any position within
the -30° - +90° range by the handle (9). The rotation angles vary depending on the
structure of the base (42) of the horizontal rotational platform (4) and length of the
handles (8, 9).

Referring to Figs. 1 and 4 again, the horizontal rotational platform (4)
comprises an opening (41) and a base (42). Two threaded openings (321) are disposed on

both ends of the second rotational axis (32). Positioning openings (411) are disposed on
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both sides of the opening (41) of horizontal rotational platform (4). Two positioning
screws (412) are screwed into the threaded openings (321) through the positioning
openings (411) such that the bi-planar connector (3) is disposed in the opening (41) of the
horizontal rotational platform (4) and rotates about the second rotational axis (32).

Referring to Figs. 1, 3, 4 and 6, the horizontal rotational platform (4)
comprises a base (42). An axial opening (421) is disposed in the base (42). The
horizontal rotational platform (4) is movably connected to the tripod head base (5)
through the axial opening (421), which is perpendicular to the platform (51) of the tripod
head base (5). A convex post (52) is disposed on the tripod head base (5). The convex
post (52) is coaxial with the axial opening (421). A locking mechanism is disposed at the
movable connection between the tripod head base (5) and the base (42) of the horizontal
rotational platform (4). The locking mechanism comprises a locking ring (7) and a
locking knob (71). The locking ring (7) comprises a ring opening (72), an internal
opening (73) proximate to one side of the ring opening (72), a platform (75), and a
threaded opening (74) at the other side of the ring opening (72). The inner surface of the
locking ring (7) is adapted to contact the outer side of the convex post (52) on the tripod
head base (5). The outer surface of the locking ring (7) is adapted to contact the inner
surface of the axial opening (421). A radial opening (422) is disposed in the bottom (42)
of the horizontal rotational platform (4). The locking knob (71) is disposed in the radial
opening (422). The locking knob (71) is screwed into the threaded opening (74) of the
locking ring (7) through the radial opening (422) and the internal opening (73) of the
locking ring (7). The locking knob (71) is provided with a step (711), which step (711) is
clamped onto the platform (75) of the locking ring (7).

In operation, when the locking knob (71) is turned in one direction,
because the step (711) of the locking knob (71) is clamped onto the platform (75) of the
locking ring (7), the locking knob (71) is screwed inwardly in the threaded opening (74).
Thus both sides of the ring opening (72) of the locking ring (7) are pulled, so that both
the ring opening (72) of the locking ring (7) and the locking ring (7) itself are deformed
whereby the convex post (52) of the tripod head base (5) is locked by the locking ring (7).

10
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Thus the horizontal rotational platform (4) cannot rotate relative to the tripod head base
(5). Conversely, if the locking knob (71) is turned in the opposite direction, the convex
post (52) is released by the locking ring (7), such that the horizontal rotational platform
(4) can rotate 360° about the platform (51) of the tripod head base (5).

The horizontal rotational platform (4) may further comprise a fixing board
(43). A plurality of holes (431) is disposed on the fixing board (43). A recess (423) is
disposed in the axial opening (421) of the bottom (42) of the horizontal rotational
platform (4). The fixing board (43) is clamped onto the recess (423). A plurality of
threaded holes (521) is disposed on the end of the convex post (52) proximate to the
recess (423). The convex post (52) is secured to the fixing board (43) via a plurality of
screws (432) disposed in the plurality of holes (431) and the plurality of threaded holes
(521) such that the horizontal rotational platform (4) is rotatably fixed on the tripod head
base (5).

As shown in Figs. 6, 8, and 9, the tripod head may comprise one or more
level indicators (10). The level indicator (10) can be disposed at any suitable position as
needed. In addition, as shown in Fig. 8, graduated lines may be provided at the movable
connections at the quick mounting clamp (1), the bi-planar connector (3), and the tripod
head base (5) for precise positioning so that one can control rotation angles freely.

Referring to Figs.1 and 9, a quick release plate (15) can be secured to the
quick mounting clamp (1). Before securing, the quick release plate (15) can slide in the
opening between the locking block (12) and the blocking part facing the locking block
(12), in a direction perpendicular to the normal of the quick mounting clamp base (11).
The locking block (12) may include a quick release plate index (16) for precise position.
Graduated lines may also be provided at the quick mounting clamp (1) for precise
positioning in order to control the mounting position of the quick release plate (15), and
thus a camera mounted on the quick release plate (15), on the quick mounting clamp (1).
When used together with long quick release plates or other quick release plate

components, such as components allowing nodal point position, the tripod head can

11
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provides additional capability to move and position a camera mounted on the quick
release plate (15).

Any suitable tripods, for example the reverse foldable tripods described in
co-pending U.S. Patent Application No. 12/179,148, filed July 24, 2008, co-owned by the
assignee of the present application, can be used together with the tripod heads disclosed
herein. The entirety of the co-pending U.S. Patent Application No. 12/179,148 is hereby
incorporated by reference.

Many modifications and other embodiments of the present disclosure will
come to mind to one skilled in the art to which the present disclosure pertains having the
benefit of the teachings presented in the foregoing description; and it will be apparent to
those skilled in the art that variations and modifications of the present disclosure can be
made without departing from the scope or spirit of the present disclosure. Therefore, it is
to be understood that the invention is not to be limited to the specific embodiments
disclosed and that modifications and other embodiments are intended to be included
within the scope of the appended claims. Although specific terms are employed herein,

they are used in a generic and descriptive sense only and not for purposes of limitation.
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CLAIMS

1. A tripod head, comprising:

a tripod mounting component;

an angle adjusting component; and

a camera mounting component;

wherein the angle adjusting component is configured to allow adjustment and
locking of the angle between the tripod mounting component and the camera mounting
component about first and second perpendicular axes; and

wherein the camera mounting component is rotatably mounted to the angle
adjusting component to allow the camera mounting component to be rotated and locked

with respect to the angle adjusting component about a third axis.

2. The tripod head of claim 1, wherein the tripod mounting component is
rotatably connected to the angle adjusting component to allow the angle adjusting
component to be rotated and locked with respect to the tripod mounting component about

a fourth axis.

3. The tripod head of claim 1, wherein the camera mounting component

comprises a quick mounting clamp.

4. The tripod head of claim 1, wherein the angle adjusting component

comprises a bi-planar connector comprising the first and second perpendicular axes.

5. The tripod head of claim 4, wherein the angle adjusting component further
comprises a rotational platform comprising a horizontal part and a vertical part, the
camera mounting component rotatably connected to the horizontal part of the rotational
platform, and the first axis of the bi-planar connector rotatably connected to the vertical

part of the rotational platform.
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6. The tripod head of claim 5, wherein the camera mounting component
comprises a protrusive feature in the middle thereof, wherein the horizontal part of the
rotational platform comprises a recess, and wherein the protrusive feature of the camera
mounting component is rotatably disposed in the recess of the horizontal part of the

rotational platform.

7. The tripod head of claim 6, wherein the camera mounting component
comprises an opening in the middle thereof, the protrusive feature disposed along the
periphery of the opening, wherein the horizontal part of the rotational platform comprises
a post disposed in the middle of the recess, and wherein the post of the horizontal part of
the rotational platform is rotatably disposed in the opening of the camera mounting

component.

8. The tripod head of claim 5, wherein the vertical part of the rotational
platform comprises an opening, and wherein the first axis of the bi-planar connector is

rotatably disposed in the opening of the vertical part of the rotational platform.

9. The tripod head of claim 4, further comprising:

a horizontal rotational platform rotatably connected to the bi-planar connector.

10.  The tripod head of claim 9, wherein the horizontal rotational platform
comprises an opening, wherein the second axis of the bi-planar connector is rotatably

disposed in the opening.

11.  The tripod head of claim 2, wherein the angle between the tripod mounting
component and the camera mounting component can be adjusted independently about

any of the four axes.

12. A tripod head, comprising:
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a quick mounting clamp;

a rotational platform rotatably connected to the quick mounting clamp;

a bi-planar connector comprising a first rotational axis and a second rotational
axis, the first rotational axis rotatably connected to the rotational platform;

a horizontal rotational platform rotatably connected to the second rotational axis
of the bi-planar connector; and

a tripod head base rotatably connected to the horizontal rotational platform.

13.  The tripod head of claim 12, wherein the quick mounting clamp comprises
a quick mounting clamp base and a locking block movably connected to the quick

mounting clamp base.

14.  The tripod head of claim 13, wherein the quick mounting clamp further
comprises a locking knob which moves the locking block laterally on the quick mounting

clamp base when turned.

15.  The tripod head of claim 14, wherein the locking knob is sufficiently short
such that the quick mounting clamp rotates freely relative to the rotational platform
regardless of the positions of the rotational platform, the bi-planar connector, the
horizontal rotational platform, and the tripod head base relative to the quick mounting

clamp.

16.  The tripod head of claim 13, wherein the locking block secures a camera at

one of a plurality of positions on the quick mounting clamp.
17. A tripod head, comprising:

a first component for mounting a camera;

a second component rotatably connected to the first component about a first axis;
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a third component rotatably connected to the second component about a second
axis;

a fourth component rotatably connected to the third component about a third axis;
and

a fifth component for connecting to a tripod, the fifth component rotatably

connected to the fourth component about a fourth axis.

18.  The tripod head of claim 17, wherein the second component can rotate 360
degree about the first axis regardless of the positions of the second component, the third
component, the fourth component, and the fifth component relative to the first

component.

19.  The tripod head of claim 17, wherein the first component comprises a base,
a locking block, and a locking knob, wherein the locking knob moves the locking block
laterally on the base when turned, and wherein the locking knob is sufficiently short such
that the first component can rotate 360 degree about the first axis regardless of the
positions of the second component, the third component, the fourth component, and the

fifth component relative to the first component.

20.  The tripod head of claim 17, wherein the fifth component can rotate 360

degree about a fourth axis.
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