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Claims 

1. A test tube linear shake actuator linearly movable forward, X-direction, and in 

reverse, -X-direction, having a first and second end comprising: 

a vibration transfer engagement element proximate to the first end for 

vibration transfer engagement, suitable for vibration engagement with test 

tubes, where the transfer engagement element is a U-shaped bracket with a 

first planar side edge opposite to a second planar side edge that forms the 

side edges of the bracket, the first planar side edge having a free end and a 

base end, the second planar side edge having a free end and a base end, 

wherein between the base end of the first planar side edge and the base end 

of the second planar side edge an intermediate planar piece with a first and a 

second open end is located, where the transfer engagement element has: 

i. an opening A between the free end of the first planar side edge and 

the free end of the second planar side edge that is larger than the 

diameter of a closed end of a test tube and smaller than an axial 

length of the test tube, 

ii. a height E

A

 between 5 mm and 25 mm and E

B

 between 5 mm and 

25 mm, and 

iii. a width D within the range of 1 – 15 mm, 

wherein the first and second open end of the vibration transfer element 

are adapted to receive the lower end of a test tube, whilst the first and 

the second planar side edges are adapted to block radial pendulum 

movement of the test tube beyond a predefined limit. 

 

2. The test tube linear shake actuator according to claim 1, further comprising 

driving means for moving the linear shake actuator in the X-direction and in 

the -X-direction, and 

a) control means controlling: 

i. forward distance travel and reverse distance travel of the 

linear vibration transfer engagement element,  

ii. time sequences for travel between extremities in x-direction 

and in -X-direction of the linear vibration transfer engagement 

element, and 
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iii. acceleration of the linear vibration transfer engagement 

element. 

 

3. The test tube linear shake actuator according to claim 1 or 2, where the 

vibration transfer engagement element is a U-shaped bracket made of sheet 

metal.  

 

4. The test tube linear shake actuator according to claim 1 – 3, where the side 

edges are mutually movable in X-direction and -X-direction, thereby 

achieving an adjustable opening width A. 

 

5. The test tube linear shake actuator according to any of the previous claims, 

where the linear shake actuator further comprises a rack and pinion 

arrangement, where the rack including the first and the second end, and 

wherein the pinion is in engagement with the rack for forward and reverse 

motion of the vibration transfer engagement element. 

 

6. The test tube linear shake actuator according to claim 5, where the vibration 

transfer engagement element is arranged with the first and second open end 

edges of the intermediate planar plane parallel to the longitudinal direction of 

the rack. 

 

7. The test tube linear shake actuator according to claim 5, where the vibration 

transfer engagement element is arranged with the first and second open end 

edges of the intermediate planar plane with an angle between the 

longitudinal direction of the rack and the first and second open end edges of 

the intermediate planar plane of +/- 0 - 20°. 

 

8. The test tube linear shake actuator according to claim 1 – 4, where the linear 

shake actuator is a chain drive actuator, where the endless chain is driven by 

an endless chain driving means at the first end and the second end and the 

vibration transfer engagement element is fixed to an outer perimeter of the 

endless chain.  
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9. The test tube linear shake actuator according to claim 8, where the vibration 

transfer engagement element is arranged with the first and second open end 

edges of the intermediate planar plane with an angle between the 

longitudinal direction of the endless chain and the first and second open end 

edges of the intermediate planar plane of +/- 0 - 20°. 

 

10. The test tube linear shake actuator according to claim 1 – 4, where the linear 

shake actuator is a belt drive actuator, where the endless belt is driven by a 

belt drive driving means at the first end and the second end and the vibration 

transfer engagement element is fixed to an outer perimeter of the endless 

belt.  

 

11. The test tube linear shake actuator according to claim 10, where the vibration 

transfer engagement element is arranged with the first and second open end 

edges of the intermediate planar plane with an angle between the 

longitudinal direction of the endless belt and the first and second open end 

edges of the intermediate planar plane of +/- 0 - 20°. 

 

12. The test tube linear shake actuator according to claim 1 – 4, where the linear 

shake actuator is a linear motor actuator. 

 

13. The test tube linear shake actuator according to claim 12, where the linear 

motor includes a primary and a secondary, and wherein the primary of the 

linear motor includes a first end and a second end, and wherein the 

secondary comprises the vibration transfer engagement element or the 

vibration transfer engagement element is fixed to the secondary.  

 

14. The test tube linear shake actuator according to claim 13, where the vibration 

transfer engagement element is arranged with the first and second open end 

edges of the intermediate planar plane with an angle between the 

longitudinal direction of the primary and the first and second open end edges 

of the intermediate planar plane of +/- 0 - 20°. 
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15. The test tube linear shake actuator according to claim 13 or 14, where the 

linear motor is one of: a synchronous motor, an induction motor, a homopolar 

motor, a piezo electric motor, or a moving coil/moving magnet motor. 

 

16. The test tube linear shake actuator according to any combination of the 

previous claims, where the vibration transfer engagement element is 

replaceable. 

 

17. A method for vibration transfer from a vibration transfer engagement element 

to a test tube where the vibration transfer engagement element is included in 

a test tube linear shake actuator linearly movable forward, X-direction, and in 

reverse, -X-direction, the method at least comprising the steps of: 

a) providing a vibration transfer engagement element proximate to a first end 

of the test tube linear shake actuator for vibration transfer engagement, the 

vibration transfer engagement element suitable for vibration engagement 

with test tubes, wherein the transfer engagement element is a U-shaped 

bracket with a first planar side edge opposite to a second planar side edge 

that forms the side edges of the bracket, the first planar side edge having a 

free end and a base end, the second planar side edge having a free end 

and a base end, and wherein an intermediate planar piece with a first and a 

second open end is located between the base end of the first planar side 

edge and the base end of the second planar side edge, and wherein the 

transfer engagement element has: 

i. an opening A between the free end of the first planar side edge and 

the free end of the second planar side edge that is larger than the 

diameter of a closed end of a test tube and smaller than an axial 

length of the test tube, 

ii. a height E

A

 between 5 mm and 25 mm and E

B

 between 5 mm and 

25 mm, and 

iii. a width D within the range of 1 – 15 mm; and 

b) adapting the first and second open end of the vibration transfer element to 

receive the lower end of a test tube, whilst the first and the second planar 
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side edges are adapted to block radial pendulum movement of the test tube 

beyond a predefined limit.    

 

 

 

 




