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CLAIMS 

What is claimed is: 

1.  A particulate dispenser comprising: 

a housing having an upper plate and a lower plate and at least one side wall 

enclosing a receiving space, the upper plate having a fluid inlet aperture and a particulate 

input aperture, and the lower plate having a fluid outlet aperture; 

a hopper disposed above the upper plate and coupled to the upper plate to feed 

particulate from the hopper to the particulate input aperture;  

a wheel residing in the receiving space of the housing, the wheel having a top 

surface and a bottom surface and at least one distribution aperture extending from the top 

surface to the bottom surface, and 

an axle mounting the wheel to the housing for rotation of the wheel in the housing, 

the apertures being disposed at respective positions so that rotation of the wheel alternately 

aligns the distribution aperture with the particulate input aperture to feed particulate from the 

particulate input aperture into the distribution aperture and then aligns the distribution 

aperture with the fluid input aperture and the fluid output aperture to feed the particulate from 

the distribution aperture into the fluid flowing through the distribution aperture as the wheel 

rotates; and  

wherein the wheel has at least one propulsion aperture, the at least one propulsion 

aperture being inclined from the bottom surface of the wheel to the top surface of the wheel, 

wherein the at least one propulsion aperture causes the wheel to rotate as fluid flows 

through the inlet and outlet. 

2.  The particulate dispenser of claim 1, further comprising particulate contained in the 

hopper, and the particulate comprise a plurality of tags. 

3.  The particulate dispenser of claim 2, wherein the plurality of tags comprises Radio 

Frequency Identification (RFID) tags. 

4. The particulate dispenser of claim 1, wherein the at least one propulsion aperture has 

an angle of inclination between 15 and 75 degrees with respect to the bottom surface of the 

wheel. 
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5. The particulate dispenser of claim 1, wherein the at least one propulsion aperture is a 

plurality of propulsion apertures circumferentially spaced on the wheel. 

6. The particulate dispenser of claim 5, wherein the plurality of propulsion apertures is 

arranged in a first ring of circumferentially spaced propulsion apertures and a second ring of 

circumferentially spaced propulsion apertures, and the diameter of the first ring is greater 

than the diameter of the second spaced ring. 

7. The particulate dispenser of claim 6, wherein the at least one distribution aperture is 

a plurality of distribution apertures arranged in a third ring of circumferentially spaced 

distribution apertures, the diameter of the third ring being less than the diameter of the 

second ring. 

8. The particulate dispenser of claim 6, wherein the at least one distribution aperture is 

a plurality of distribution apertures arranged in a third ring of circumferentially spaced 

distribution apertures, the diameter of the third ring being greater than diameter of the 

second ring and less than diameter of the first ring. 

9. The particulate dispenser of claim 1, wherein the wheel has at least one vane formed 

on a sidewall, wherein the at least one vane causes the wheel to rotate as fluid flows through 

the inlet and outlet. 

10. The particulate dispenser of claim 1, wherein the axle of the wheel has a splined end 

for mechanically coupling the axle to a gear arrangement driven by a motor to rotate the 

wheel. 

11. The particulate dispenser of claim 10, wherein the splined end has splines shaped as 

gear teeth for meshing with another gear of the gear arrangement. 

12. A method for particulate distribution in cementing a well casing in a wellbore in a 

subterranean formation, the method comprising: 

pumping a cement slurry to provide a pressurized flow; 

separating the pressurized flow into a first pressurized flow and a second pressurized 

flow; 

routing the first pressurized flow into the particulate dispenser as defined in Claim 1 

and the hopper containing a plurality of tags, and while the first pressurized flow passes 
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through the particulate dispenser, the rotatable wheel rotating within the housing and 

receiving, within the at least one distribution aperture, at least one tag from the hopper; 

distributing the at least one tag into the first pressurized flow as the pressurized flow 

passes through the particulate dispenser; 

merging the first pressurized flow and the second pressurized flow into a merged 

pressurized flow containing the at least one tag; and 

pumping the merged pressurized flow into the well casing so that the cement slurry 

flows into an annulus around the well casing in the wellbore. 

13. The method of claim 12 , further comprising receiving signals from the at least one 

tag, and processing the received signals to sense position of a top of cement slurry in the 

annulus, and recording a rise of the sensed position of the top of the cement slurry in the 

annulus as a function of time. 

14. The method of claim 13, further comprising analyzing the recording of the rise in the 

sensed position of the top of the cement slurry in the annulus as a function of time to 

evaluate the cementing of the well casing in the wellbore. 

15. A wellbore well casing cementing apparatus comprising: 

a pump having an inlet and an outlet, the inlet drawing a cement slurry into the pump 

and the outlet expelling the cement slurry from the pump, the cement slurry having a higher 

pressure at the outlet; 

a particulate dispenser fluidically coupled to the outlet of the pump to receive the 

cement slurry, the particulate dispenser having a housing, a wheel, and a hopper, and the 

housing having an upper plate and a lower plate and at least one side wall forming a 

receiving space, and the wheel residing in the receiving space and having a top surface and 

a bottom surface and at least one distribution aperture extending from the top surface to the 

bottom top surface, and the wheel having an axel mounting the wheel to the housing for 

rotation of the wheel about the axel as the cement slurry passes through the particulate 

dispenser, the rotation of the wheel causing the at least one distribution aperture to move out 

of the cement slurry for receiving particulate from the hopper and to move into the cement 

slurry for depositing particulate from the at least one distribution aperture; and 
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wherein the wheel has at least one propulsion aperture extending from the top 

surface of the wheel to the bottom surface of the wheel, the at least one propulsion aperture 

being inclined from the bottom surface of the wheel to the top surface of the wheel to propel 

rotation of the wheel as the cement slurry passes through the at least one propulsion 

aperture. 

16. The apparatus of claim 15, wherein the hopper has an upper portion to receive 

particulate comprising a plurality of tags and a lower portion to distribute at least one of the 

plurality of tags into the at least one distribution aperture as the wheel rotates within the 

housing, the lower portion of the hopper being shaped to cover the at least one propulsion 

aperture and provide access to the at least one distribution aperture. 

17. The apparatus of claim 15, wherein the at least one propulsion aperture is a plurality 

of propulsion apertures circumferentially spaced on the wheel. 

18. The apparatus of claim 15, wherein the hopper contains particulate comprising a 

plurality of tags. 

 




