
United States Patent (19) 
Wolf 

11, 3,774,855 
(45 Nov. 27, 1973 

- - - - - T 

54 GRINDING METHOD AND WIBRATING 
MILL FOR PERFORMING THIS METHOD 

75 inventor: Manfred Wolf, Jexuhle, Germany 
73 Assignee: Klocher-Humboldt-Deutz Aktiengesellschaft, Cologne, 

Germany 

22 Filed: Oct. 12, 1971 
21 Appl. No.: 188,002 

30 Foreign Application Priority Data 
Oct. 10, 1970 Germany................... P 20 49848.0 

52 U.S. Cl..................... 241/65, 241/153, 241/175 
51 int. C. ................................... . . . . . B02c 17/14 
58 Field of Search................... 241/18, 23, 26, 31, 

241165,153, 175 

56) References Cited 
UNITED STATES PATENTS 

2.919,862 1/1960 . Beike et al........................ 241/65 X 
3,650,482 3/1972 Andrews et al..................... 241.1153 
1,744,582 1/1930. Scott............... ... 241/31 X 
2,879,005 3/1959 Jarvis................................ 241/65 X 
2,922,588 171960. Hoesch........................... 241/153 X 

3,295,771 1/1967 . Maeder............................... 241/153 
2,760,727 8/1956 Kiessalt........................... 241/175 X 
2,778,577 1/1957 Linke.............................. 241/175 X 

FOREIGN PATENTS OR APPLICATIONS 
560412 10/1932 Germany .............................. 241/31 

Primary Examiner-Granville Y. Custer, Jr. 
Attorney-Benjamin H. Sherman et al. 

57 ABSTRACT 
A device is described for fine grinding of plastics in 
which the horizontally mill is charged with the plastic 
to be ground and with liquid nitrogen for making the 
plastic brittle. The grinding chamber contains an as 
sembly of loose grinding rods. The rods are somewhat 
shorter than the length of the grinding chamber, 
whereby during the operation of the mill at least a few 
of the rods will strike against the end walls of the 
grinding chamber and transfer to these end walls, 
which are grounded, the electrostatic charges formed 
on the surface of the particles of the ground plastic 
and which by said rods are conducted to said end 
walls and from there to the ground. 

3 Claims, 1 Drawing Figure 
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GRINDING METHOD AND WIBRATING MLL FOR 
PERFORMING THIS METHOD 

The invention relates to for vibrating mills, particu 
larly for the fine-grinding of plastics, and is also di 
rected to a vibrating mill performing a grinding opera 
tion. 
When fine-grinding some materials, particularly 

when fine-grinding of plastics in a vibrating mill, it was 
found that the grinding capacity of such materials de 
creases rapidly, particularly when the materials to be 
ground have the property of becoming electrostatically 
charged. The decrease in the grinding capacity is 
caused by the fact that under the influence of an elec 
trical charge the individual material particles adhere to 
each other and form larger agglomerates. The agglom 
erates act as buffers between the individual grinding 
bodies and consume a substantial part of the energy 
without causing a grinding operation. In order to ob 
tain, nevertheless, a fine or superfine grinding, it was 
heretofore necessary to substantially prolong the grind 
ing operation. Another result of the electrostatically 
charged material is that the ground material, in view of 
the formation of the agglomerates, could not be classi 
fied or graded. Since the finish product, i.e. the super 
fine particles, as a result of their larger specific surface 
are inclined to a high degree to the formation of ag 
glomerates and therefore could not be sufficiently sep 
arated from the insufficiently ground material. During 
the fine-grinding of mineral materials one attempted to 
reduce the electrostatic charge or to eliminate the same 
entirely by spraying water into the grinding chamber 
during the grinding operation. This method, however, 
is only then effective when the material to be ground 
or the ground material reacts on its surface with the 
moisture in the atmosphere of the grinding chamber in 
such a manner that an electroconductive coating is 
formed on each particle. In materials, however, which 
cannot come in touch with water or which do not react 
with water, this method cannot be employed. When, as 
in this case, during the grinding of plastics the material 
to be ground is made brittle with the assistance of re 
frigerants, then this mentioned water spraying is not at 
all suitable in view of the ice formation. 

It is, however, known to employ as grinding bodies 
for the grinding of material in vibrating mills, so-called 
grinding rods. These grinding rods, however, are only 
employed for the purpose of a preliminary grinding op 
eration, namely for grinding a relatively coarse mate 
rial. The fine or superfine grinding operation which 
starts, in view of the required energy and time require 
ment, a material which has already been ground previ 
ously is performed by grinding bodies having a spheri 
cal form or a so-called cylpebs, i.e. by cylindrical 
shapes. 
The object of the invention is a grinding method and 

a grinding device for the fine and superfine grinding of 
materials, such as a vibrating mill, in which materials 
having electrostatic properties may be ground with a 
reasonable application of grinding energy and grinding 
duration. In accordance with the invention, one en 
ploys as grinding bodies so-called well-known metal 
rods, the length of which is only slightly shorter than 
the length of the grinding chamber, whereby the end 
faces of the grinding chamber are grounded. It was dis 
covered with surprise that in spite of the employment 
of grinding rods which heretofore had only been em 
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2 
ployed for a preliminary grinding operation, it is now 
possible to obtain a very good fine or even superfine 
grinding of the materials mentioned. This is due to the 
fact that during the grinding operation always the ends 
of a few of the metal rods are in engagement with the 
wall of the grinding chamber, not only the rods adja 
cent the walls of the grinding chamber are in engage 
ment with the walls of the grinding chamber, but princi 
pally the rods disposed in the interior of the assembly 
of the grinding bodies engage the chamber wall. Of all 
of the parallel rods in the interior of the grinding rod 
assembly, always a few strike against the end walls of 
the grinding chamber during the operation of the vi 
brating mill, so that the electrical charges on the mate 
rial particles in the interior of the grinding body assem 
bly are conducted outwardly and to the ground. 
The invention will now be described with reference 

to an example of a vibrating mill illustrated in the ac 
companying drawing and performing the grinding 
method of the invention. 
A thermoplastic synthetic resin which is to be finely 

ground and which possesses electrostatic properties, is 
first made brittle with the assistance of a refrigerant. In 
this case liquid nitrogen is used in order to make a fine 
grinding of this material possible in a vibrating mill. 
The chilled plastic granulate, by adding more refriger 
ants, is introduced into the vibrating mill. 
When the vibrating mill is provided with a filling of 

grinding bodies comprising spherical bodies, it was 
found that the electrostatic charge of the material par 
ticles was so high that the grinding capacity during the 
normal time period of grinding dropped substantially 
and a determination of the grinding capacity with the 
assistance of a screen analysis was not possible, be 
cause the very fine particles, namely the end product 
formed agglomerates which appeared to be coarsely 
ground and could not be separated. 

In accordance with the invention, the spherical grind 
ing bodies were replaced by parallel disposed metal 
rods, the length of which was approximately 20 mm 
shorter than the length of the grinding chamber. Fur 
thermore, the grinding chamber 2 has attached to at 
least one of its end walls a grounded conductor 12. It 
was discovered that in spite of the apparently infavor 
able grinding rods, it was possible to obtain a fine and 
superfine grinding of the plastic to be ground, and that 
the electrostatic charge of the ground material was 
completely lead away and a formation of disturbing ag 
glomerates did not take place, but was prevented. A 
screening and therewith a classifying or grading of the 
ground material is then possible. 

Referring now to the accompanying drawing, the vi 
brating mill of the invention comprises two vertically 
spaced horizontal grinding chambers 2 and 3 con 
nected with each other by vertical braces 4, while the 
interiors of these chambers are in communication with 
each other by at least one vertical tube S. The braces 
4 have lateral projections 6 between their ends engaged 
by springs 7 supported by the stationary base 8 of the 
mill. A horizontal drive shaft 9 with unbalancing 
weights 9a thereon cause the griding chambers to vi 
brate. The upper grinding chamber 2 is shown in sec 
tion to disclose the parallel metal grinding rods 10 
therein, which are somewhat shorter than the length of 
the grinding chamber 2, but during the operation of the 
mill will be moved lengthwise so as to knock with their 
ends intermittently against the end was 11 of the 



3,774,855 
3 

grinding chamber. At least one end wall 11 of the 
grinding chamber has attached thereto a copper mesh 
band connected to a conductor 12 which leads to the 
ground G. 
What claim is: 
1. A vibrating grinding mill for fine-grinding material 

such as plastics in which the material to be ground is 
chilled by a liquid nitrogen, comprising: 
a grinding chamber in which the material is ground 
and which is mounted to be vibrated; 

an assembly of loose metallic grinding rods having a 
length slightly shorter than the length of said grind 
ing chamber; 

and means grounding at least one end wall of the 

O 

chamber the length of said rods being such that the 15 
ends of the rods strike against the end walls of the 
grinding chamber during the grinding operation so 
as to lead away the electrostatic charges formed on 
the particles of the ground material and transferred 
to said grinding rods through the grounded end 
wall. 

2. A vibrating grinding mill comprising: 
means forming a horizontally disposed vibrating 
grinding chamber having a circumferential wall 
and end walls; 

an assembly of loose, parallel metallic grinding rods 
in said grinding chamber having a length being 
slightly less than the length of said grinding cham 
ber, 
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4 
driving means connected to the chamber for vibrat 
ing said chamber; 

and means grounding at least one of said chamber 
end walls whereby during operation of the mill at 
least some of said grinding rods engage against the 
grounded end wall so as to lead away the electro 
static charges formed on the particles of the ground 
material and transferred to said grinding rods, the 
length of said rods being such that the ends of the 
rods strike against the end walls of grinding cham 
ber during the grinding operation. 

3. A vibrating grinding mill constructed in accor 
dance with claim 2: 
wherein the mill includes a second horizontally dis 
posed vibrating grinding chamber having a circum 
ferential wall and end wall; 

an assembly of loose parallel metallic grinding rods 
in said second grinding chamber having a length 
being slightly less than the length of the grinding 
chamber; 

means grounding at least one end wall of said second 
grinding chamber; 

said driving means being connected to both of said 
chambers; 

resilient support means supporting said chambers; 
and a passage communicating between said cham 
bers for the flow of material therebetween. 
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