
BALL JOINT ORIENTATION DEVICE APPLICABLE TO UNIPOD 

CROSS-REtERENCE TO RELATED APPLICATIONS 

Pursuant to 35 U.S.C. § 119 and the Paris Convention Treaty, this application claims 

the benefit of Chinese Patent Application No. 201310266409.3 filed on June 28, 2013, 

the contents of which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The invention relates to a ball joint orientation device applicable to photographic 

equipment, in particular to a ball joint orientation device applicable to a unipod. 

Background of the Invention 

When video shooting is performed with photographic equipment, in order to reduce 

shaking of the photographic equipment in shooting and improve the video shooting 

quality, usually pods for fixing the photographic equipment are used to assist 

shooting, and in order to achieve all-direction shooting with the photographic 

equipment, 	people 	generally 	will 	choose 	to 	use 	pods 	with 	360-degree 

rotation/swaying function; most pods implement 360-degree rotation/swaying of the 

photographic equipment through configuring ball joint rotation/swaying devices, the 

locking of which is generally achieved by applying a pressure in the direction of a 

sphere, while the unidirectional locking force is often not strong enough to ensure 

firmness, and thus the locking effect is not good. 

To solve the above problem, a Chinese patent document CN201373969Y discloses a 

ball joint locking structure of a photography head, comprising a ball joint main body, 

a ball joint housing and a support seat, wherein the support seat is located in the ball 

joint housing; the ball joint main body is located between the support seat and the ball 

joint housing; the support seat can move in the axial direction of the ball joint housing 
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under the action of an adjusting knob; inside the ball joint main body, a washer is 

sleeved on the ball joint main body, the inner surface of the washer being adapted to 

the outer surface of the ball joint main body, the washer being provided with a circle 

of recess outside, and two side surfaces of the recess being outward inclined surfaces; 

the ball joint housing is provided with a circle of bulge therein, the bulge being 

adapted to the recess of the washer; in the ball joint locking structure described in the 

above patent document, through tightly screwing the adjusting knob, the support seat 

bears an upward pressure, and in turn applies a pressure to the ball joint main body, 

and the ball joint main body at the same time applies a pressure to the washer; with 

the increase of the pressure on the support seat, the locking force on the ball joint 

main body also increases gradually; in the gradual increase process of the locking 

force, the two inclined surfaces of the outer-ring recess of the washer expand outward 

and deform, increasing the force bearing area of the ball joint main body and the 

washer, thereby increasing the locking force on the ball joint main body; and in the 

ball joint locking structure, the ball joint main body bears pressure simultaneously in 

the upper and lower directions, and the locking effect is better. 

The ball joint locking structure described in the above patent document mainly has the 

following disadvantages: in the ball joint locking structure, the ball joint main body is 

in contact with both the washer and the support seat via its curved surface, and no 

matter the ball joint main body is in a rotating state or locking state, the lower end 

thereof is always in mutual contact with the support seat, such that in the rotating 

process of the ball joint main body, friction may occur between the lower end of the 

ball joint main body and the support seat, and after a period of use, the mutual contact 

curved surfaces thereof can be worn, so that the surfaces in mutual contact tend to 

become not smooth, which in turn results in that after the ball joint locking structure is 

locked, the ball joint main body and the support seat can not be in fully fit with each 

other, clearances exist therebetween, and the locking is not firm, so that the ball joint 

main body is likely to shake or incline at a certain angle under the gravity action of a 

device connected to the upper end of the ball joint main body and in the case of touch 
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with an external force, thereby affecting the photographing/shooting effect of the 

photographic equipment or leading to inaccurate photographing/shooting angle or 

poor reliability. 

SUMMARY OF INVENTION 

To this end, it is one technical problem of the invention that in the ball joint locking 

structure of the prior art, mutual friction between the ball joint and the locking 

component results in wear, so that the locking is not firm, and further a firmly 

lockable ball joint orientation device applicable to a unipod is provided. 

In view of the above-described problem, it is one objective of the invention to provide 

a ball joint orientation device applicable to the unipod of the invention comprising a 

ball joint, stop members, a ball joint seat, and a main rod, wherein, one end of the ball 

joint is formed as a rotating part and is arranged in a ball joint seat in a universal 

swaying manner, and the other end extends to form a connecting part and is fixedly 

connected with a main rod; the stop members are arranged in the ball joint seat, and 

the stop members include a locking stop member located at an upper side of the 

rotating part; said device further comprises an orientation knob sleeved around the 

connecting part and/or the main rod, and the orientation knob can be screwed towards 

or away from said ball joint seat, so as to move upward or downward; the orientation 

knob (3) abuts against an end face of said ball joint seat by being screwed towards the 

ball joint seat, and, the locking stop member locks the ball joint, so as to prevent the 

ball joint from rotating; and the orientation knob becomes separated from the ball 

joint seat by being screwed away from the ball joint seat, so as to release the ball joint 

and allow the ball joint to rotate freely. 

In a class of this embodiment, the stop members further comprises a lower stop 

member adapted for limiting the position of the ball joint and located at a lower side 

of the rotating part, an upper surface of the lower stop member abuts against the 

rotating part. 
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In a class of this embodiment, the main rod is in threaded connection with the 

connecting part, and the orientation knob is in threaded connection with the main rod 

or the connecting part. 

In a class of this embodiment, the main rod and the connecting part are fixedly 

connected together through a main rod joint, one end of the main rod joint is sleeved 

around the main rod and in threaded connection with one end of the main rod, and the 

other end of the main rod joint is sleeved around the connecting part and in threaded 

connection with the connecting part. 

In a class of this embodiment, the orientation knob is sleeved around the main rod 

joint, and in threaded connection with the main rod joint. 

In a class of this embodiment, the lower stop member is a ball joint lower stop ring 

made of plastic, and the ball joint lower stop ring is fixedly disposed in the ball joint 

seat. 

In a class of this embodiment, the locking stop member (21) is a ball joint upper stop 

ring made of rubber, and the ball joint upper stop ring is disposed inside the ball joint 

seat (5) and located at the upper end of the ball joint seat (5), and the lower surface of 

the ball joint seat (5) abuts against a spherical surface of the rotating part (11). 

In a class of this embodiment, the mutual contact surfaces of each of the ball joint 

upper and lower races and the rotating part are curved surfaces. 

In a class of this embodiment, recesses are respectively formed at both end ports of 

the inner wall of the orientation knob, and seal rings are respectively disposed in the 

recesses. 
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Advantages of the invention comprise: 

(1) In the ball joint orientation device applicable to the unipod of the invention, the 

locking of the ball joint is achieved by mutual cooperation of the three components, 

the orientation knob, the ball joint seat and the locking stop member, i.e., with the 

abutting of the orientation knob against the ball joint seat, an upward force is 

generated for the ball joint, so that the ball joint and the locking stop member are 

coupled with each other, thereby achieving the locking of the ball joint, and avoiding 

mutual friction between the ball joint and a locking device, so as to achieve a firm 

locking effect. 

(2) In the ball joint orientation device applicable to the unipod of the invention, 

recesses are respectively formed at both end ports of the inner wall of the orientation 

knob, and seal rings are respectively disposed in the recesses; so that the seal rings 

can prevent sand or dust from entering the clearances between the orientation knob 

and the main rod or the main rod joint, thereby ensuring smooth rotation of the 

orientation knob during use. 

(3) In the ball joint orientation device applicable to the unipod of the invention, the 

stop members also include the lower stop member located at the lower side of the 

rotating part, and the lower stop member can limit the ball joint within a certain space 

of the ball joint seat, and prevent the ball joint from sliding up and down along the 

axial direction of the ball joint seat after the ball joint is unlocked, so that the swaying 

of the ball joint in the ball joint seat is more flexible and smooth. 

(4) In the ball joint orientation device applicable to the unipod of the invention, the 

ball joint upper stop ring and the ball joint lower stop ring are made of plastic 

material, and the mutual contact surfaces of each of the ball joint upper and lower 

races and the ball joint are curved surfaces, such that when being locked, the ball joint 

can be in close fit with the ball joint upper stop ring, and when being rotated, the ball 

joint can be in close fit with the curved surface of the ball joint lower stop ring, and 
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can be smoothly rotated; and when the ball joint is locked, the ball joint tightly fits to 

the ball joint upper stop ring, the friction is relatively large, and the ball joint can not 

rotate after being locked, so high locking reliability of the orientation device can be 

achieved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0001) Detailed description will be given below in conjunction with accompanying 

drawings: 

Fig. 1 is an exploded view of a ball joint orientation device of the invention; 

Fig. 2 is a structural schematic view of the ball joint orientation device of the 

invention in its locked state; 

Fig. 3 is a structural schematic view of the ball joint orientation device of the 

invention in its unlocked state; 

Fig. 4 is a structural schematic view of the ball joint positioning device of the 

invention when it is used in combination with a unipod; 

Reference numerals in the figures are as follows: 1 - ball joint; 11 - rotating part; 12 -

connecting part; 21 - locking stop member; 22 - lower stop member; 3 - orientation 

knob; 31 - recess; 32 - seal ring; 4 - main rod; 41 - main rod joint; and 5 - ball joint 

seat. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

The invention will be further discussed below using the following embodiments in 

conjunction with the drawings. 

As shown in Figs. 1-4, a ball joint orientation device applicable to a unipod of one 

embodiment of the invention comprises a ball joint 1, stop members, a ball joint seat 

5, and a main rod 4, wherein, one end of the ball joint 1 is formed as a rotating part 11 

and is arranged in a ball joint seat 5 in a universal swaying manner, and the other end 
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extends to form a connecting part 12 and is fixedly connected with a main rod 4; the 

stop members are arranged in the ball joint seat 5, and the stop members comprise a 

locking stop member 21 located at an upper side of the rotating part 11; the device 

further comprises an orientation knob 3 sleeved around the connecting part 12 and/or 

the main rod 4, and the orientation knob 3 can be screwed towards or away from said 

ball joint seat 5, so as to move upward or downward; the orientation knob 3 is able to 

abut against an end face of the ball joint seat 5 by being screwed towards the ball joint 

seat 5, and, the locking stop member 21 locks the ball joint 1, so as to prevent the ball 

joint from rotating; and the orientation knob 3 becomes separated from the ball joint 

seat 5 by being screwed away from the ball joint seat 5, so as to release the ball joint 1 

and allow the ball joint to rotate freely. In the invention, the locking of the ball joint 1 

is achieved by mutual cooperation of the three components, i.e., the orientation knob 

3, the end face of the ball joint seat 5 and the locking stop member 21, i.e., with the 

abutting of the orientation knob 3 against the ball joint seat 5, an upward pull force is 

generated for the ball joint 1, so that the ball joint 1 and the locking stop member 21 

are coupled with each other, thereby achieving orienting locking of the ball joint 1, 

and avoiding mutual friction between the ball joint 1 and a locking device, so as to 

achieve a firm locking effect. 

In the embodiment, the stop members may further comprise a lower stop member 22 

located at the lower side of the rotating part 11, and the lower stop member 22 is able 

limit the ball joint 1 within a certain space of the ball joint seat 5, and prevent the ball 

joint 1 from sliding up and down along the axial direction of the ball joint seat 5 after 

the ball joint is unlocked, so that the swaying of the ball joint 1 in the ball joint seat 5 

may be more flexible and smooth. 

In a preferred embodiment, the main rod 4 and the connecting part 12 are fixedly 

connected through a main rod joint 41, one end of the main rod joint 41 being sleeved 

on the main rod 4 and in threaded connection with an end of the main rod 4, and the 

other end of the main rod joint 41 is sleeved around the connecting part 12 and in 
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threaded connection with the connecting part 12. The orientation knob 3 is sleeved 

around the main rod joint 41, and in threaded connection with the main rod joint 41. 

In an alternative embodiment, the main rod 4 is adapted for being directly in threaded 

connection with the connecting part 12, and the orientation knob 3 is adapted for 

being directly sleeved around the main rod 4 or the connecting part 12 and in threaded 

connection with the main rod 4 or the connecting part 12. 

In the embodiment, recesses 31 are respectively formed at two end ports of the inner 

wall of the orientation knob 3, and seal rings 32 are respectively disposed in the 

recesses 31; and the seal rings 32 is adapted for preventing sand or dust from entering 

the clearances between the orientation knob 3 and the main rod 4 or between the 

orientation knob 3 and the main rod joint 41, thereby ensuring smooth rotation of the 

orientation knob 3 during use. 

Further, in the embodiment, preferably the lower stop member 22 is a ball joint lower 

stop ring made of plastic, and the ball joint lower stop ring is fixedly disposed in ball 

joint seat 5, and the upper surface thereof abuts against the spherical surface of the 

rotating part 11; and the locking stop member 21 is a ball joint upper stop ring made 

of rubber, and the ball joint upper stop ring is disposed inside the ball joint seat 5 and 

located at the upper end of the ball joint seat 5, and the lower surface of the ball joint 

seat 5 abuts against a spherical surface of the rotating part 11. 

In a preferred embodiment, the mutual contact surfaces of each of the ball joint upper 

and lower races and the rotating part 11 are curved surfaces, such that when being 

locked, the ball joint 1 can be in close fit with the ball joint upper stop ring, and the 

locking is firm, and at the same time, when being rotated, the ball joint 1 can be in fit 

with the curved surface of the ball joint lower stop ring, and can rotate smoothly. 

In an alternative embodiment of the locking stop member 21, the locking stop 
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member 21 can also be designed in the form of a flange, which is formed by extension 

of an end face of the ball joint seat 5 toward the direction of the central axis, the inner 

diameter of the flange may be smaller than the diameter of the rotating part 11 of the 

ball joint 1 and larger than the diameter of the connecting part 12. 

[0002] While particular embodiments of the invention have been shown and 

described, it will be obvious to those skilled in the art that changes and modifications 

may be made without departing from the invention in its broader aspects, and 

therefore, the aim in the appended claims is to cover all such changes and 

modifications as fall within the true spirit and scope of the invention. 
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Claims 

1. A ball joint orientation device applicable to a unipod, comprising 

a ball joint (1); 

stop members; 

a ball joint seat (5); and 

a main rod (4); 

wherein, 

one end of said ball joint (1) is formed as a rotating part (11) and is arranged in 

said ball joint seat (5) in a universal swaying manner, and the other end extends to 

form a connecting part (12) and is fixedly connected with said main rod (4); said stop 

members are arranged in said ball joint seat (5), and said stop members comprise a 

locking stop member (21) located at an upper side of said rotating part (11); 

said device further comprises an orientation knob (3) sleeved around the 

connecting part (12) and/or said main rod (4), and said orientation knob (3) can be 

screwed towards or away from said ball joint seat (5), so as to move upward or 

downward; 

said orientation knob (3) is able to abut against an end face of said ball joint seat 

(5) by being screwed towards said ball joint seat (5), and, said locking stop member 

(21) locks said ball joint (1), so as to prevent said ball joint from rotating; 

said orientation knob (3) becomes separated from said ball joint seat (5) by being 

screwed away from said ball joint seat (5), so as to release said ball joint (1) and allow 

the ball joint to rotate freely; and 

said main rod (4) and said connecting part (12) are fixedly connected together 

through a main rod joint (41), one end of said main rod joint (41) is sleeved around 

said main rod (4) and in threaded connection with one end of said main rod (4), and 

the other end of said main rod joint (41) is sleeved around said connecting part (12) 

and in threaded connection with said connecting part (12). 

2. The ball joint orientation device applicable to the unipod of claim 1, wherein, 

said stop members further comprises a lower stop member (22) adapted for 

limiting the position of the ball joint and located at a lower side of said rotating part 

(11), an upper surface of the lower stop member (22) abuts against the rotating part 
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3. The ball joint orientation device applicable to the unipod of claim 1, wherein, 

said orientation knob (3) is sleeved around said main rod joint (41), and in 

threaded connection with said main rod joint (41). 

4. The ball joint orientation device applicable to the unipod of claim 3, wherein, 

said lower stop member (22) is a ball joint lower stop ring made of plastic, and 

the ball joint lower stop ring is fixed in ball joint seat (5). 

5. The ball joint orientation device applicable to the unipod of claim 4, wherein, 

said locking stop member (21) is a ball joint upper stop ring made of rubber, and 

the ball joint upper stop ring is disposed inside said ball joint seat (5) and located at 

the upper end of said ball joint seat (5), and the lower surface of the ball joint upper 

stop ring abuts against a spherical surface of said rotating part (11). 

6. The ball joint orientation device applicable to the unipod of claim 5, wherein, 

the mutual contact surfaces of each of the ball joint upper and lower races and 

the rotating part (11) are curved surfaces. 

7. The ball joint orientation device applicable to the unipod of claim 1, wherein, 

recesses (31) are respectively formed at both end ports of the inner wall of the 

orientation knob (3), and seal rings (32) are respectively disposed in said recesses 

(31). 

8. The ball joint orientation device applicable to the unipod of claim 2, wherein, 

recesses (31) are respectively formed at both end ports of the inner wall of the 

orientation knob (3), and seal rings (32) are respectively disposed in said recesses 

(31). 

9. The ball joint orientation device applicable to the unipod of claim 3, wherein, 

recesses (31) are respectively formed at both end ports of the inner wall of the 

orientation knob (3), and seal rings (32) are respectively disposed in said recesses 
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(31). 

10. The ball joint orientation device applicable to the unipod of claim 4, wherein, 

recesses (31) are respectively formed at both end ports of the inner wall of the 

orientation knob (3), and seal rings (32) are respectively disposed in said recesses 

(31). 

11. The ball joint orientation device applicable to the unipod of claim 5, wherein, 

recesses (31) are respectively formed at both end ports of the inner wall of the 

orientation knob (3), and seal rings (32) are respectively disposed in said recesses 

(31). 
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