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Patented Feb. 27, 1951 2,543,599 

UNITED STATES PATENT OFFICE 
2,543,599 

sCREEN STRUCTURE FOR HAMMER MILLs 
Carl A. Rietz, San Francisco, Calif., assignor to 

Rietz Manufacturing Co., San Francisco, Calif., 
a corporation of California 
Application April 6, 1946, Serial No. 660,256 

(C. 241-88) 2 Claims. 

This invention relates generally to machines 
for the disintegration of various materials. 
More specifically it relates to machines of the 
type wherein hammers carried by a rotor act 
upon the material to effect disintegration. 
An object of the invention is to generally in 

prove the disintegrating efficiency of machines 
of the above type particularly with respect to 
the disintegrating action secured by impact of 
the particles. A feature of the machine which 
assists in the attainment of this object is the 
provision of anvil-like impact surfaces of sub 
stantial length in the direction of the axis of 
the machine rotor, and which are faced in a 
direction opposite to the direction of rotation 
of the rotor. As will be presently explained the 
provision of such means makes possible a rever 
beratory impact action. 
A further object of the invention is to gen 

erally improve upon hammer disintegrators of 
the vertical type such as disclosed in my Patent 
No. 2,153,590. 
Additional objects of the invention will appear 

from the following description in which the pre 
ferred embodiments have been illustrated in 
detail in conjunction with the accompanying 
drawing. 

Referring to the drawing 
Figure 1 is a side elevational view in section 

illustrating a disintegrating machine incorporat 
ing the present invention. 

Figure 2 is a section taken along the line 2-2 
of Figure 1. ... . . 

Figure 3 is a sectional detail on an enlarged 
scale taken along the line 3-3 of Figure 1. 

Figure 4 is a detail illustrating the construc 
tion of the top flange of the rotor, with this 
flange having a provision to prevent undue Wear 
upon the heads of the hammer retaining rods. 

Figure 5 is a cross-sectional detail taken along 
the line 5-5 of Figure 3. 

Figure 6 is a section taken along the line 6-6 
of Figure 1. 

Figure 7 is an enlarged detail in section illus 
trating a modified form of screen assembly. 

Figure 8 is a side view of the screen assembly 
as shown in Figure 7, with parts being broken 
aWay. 

Figure 9 is a sectional detail like Figure 7 but 
illustrating another embodiment of the screen 
assembly. 

Figure 10 is a side view of the embodiment 
shown in Figure 9, with parts being broken away. 
The machine illustrated in the drawing is a 

2 
Rietz 2,153,590. Such a machine utilizes a dise 
integrating rotor mounted upon a vertical axis 
and provided with a plurality of spaced hammers 
to afford a Zone of operation of substantial ver 
tical extent. A cylindrical shaped screen sub 
stantially entirely embraces the zone of opera 
tion and is carried by the main housing or 
frame of the machine. The housing is formed 
to provide an inlet opening at the upper end 

O 

5 

of the screen whereby material supplied through 
this opening is fed to the zone of operation. 
The housing also provides an annular outlet 
opening at the lower end of the screen for de 
livering material which is passed by the screen 
as a result of the disintegrating action of the 
hammerS. Disintegrating machines of this type 
afford a relatively high capacity and have been 
found well Suited to the disintegration of a wide 
variety of materials, 

20 Referring to Figures 1 to 5 inclusive of the 
drawing the machine as illustrated consists of 
a suitable housing O which has a side hopper 

for introducing material to be disintegrated. 
The rotor assembly 2 is mounted upon a ver 

25 tical shaft 3. The upper end of this shaft is 
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supported from a suitable thrust bearing 4 and 
is coupled to a suitable electric motor 6, or 
provided with other suitable means for driving 
the same. The opening or passage 7 of the 
housing serves to supply material to be disin 
tegrated to the zone of operation of the rotor. 
The shaft can be provided with breaker blades 
5 to generally break up coarse material before 

feeding the same to the rotor. 
The rotor is Surrounded by the substantially 

cylindrical shaped screen assembly 8, and as 
will be presently explained material acted upon 
by the disintegrating hammers is forced through 
this screen assembly for ultimate discharge. A 
skirting 9 of a type to be presently explained 
generally surrounds the screen assembly 8, and 
the space 2d immediately surrounding the screen 
communicates with the annular discharge open 
ing 22 formed in the housing base 23. In actual 

5 installations the machine is mounted in Such a 
fashion that the material discharging down 
wardly through opening 22 is received by a suit 
able hopper or conveying"imeans which under 
lies the machine. 
The rotor assembly 2 consists of a lower an 

nular flange 26 (Figure 1) which is accommo 
dated on shaft 3, together with a plurality of 
Overlying stacked flanges 2 and a top flange 28. 
The disintegrating hammers 29 are each pro 

vertical type hammer mill of the type shown in 55 vided with inner arcuate portions 3 (Figure 2) 

  



3 
which have spaced openings 32 to accommodate 
the locking rods 33. The lower ends of these 
locking rods are attached to the flange 26, and 
the upper ends extend through flange 28 and are 
provided with suitable threaded heads 34. At 
least two of the uppermost hammers, namely 
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hammers designated 36, are preferably of special 
construction for the purpose of aiding in down 
ward movement of material being disintegrated. 
Thus these hammers have head portions 36a and 
shank portions 36b which connect the head por 
tions with the arcuate anchoring portions 3. 
Portions 36b are disposed at an inclination to 
the horizontal as shown in Figure 5, assuming 
rotation from right to left as indicated in this 
figure. They act in effect as propelling means 
tending to urge the material downwardly into 
and through the zone of disintegration. In ad 
dition portions 36b tend to cut up material being 
fed downwardly, and in general they tend to 
prevent bulky material from riding upon the top 
of the rotor assembly, rather than feeding down 
wardly as desired. 
To prevent undue wear upon the nuts or heads 

34, of the anchoring rods and upper face of the 
top flange 28 is provided with ribs 3. These 
ribs are located in advance of the heads 34, and 
they have inclined faces 38 tending to deflect 
the material to prevent direct impact contact 
with the heads 34. 
The lower end of the rotor shaft is shown 

journaled as by means of ball bearing assembly 
8 to the annular casting 42. This casting is 
secured to the base of the housing by screws 43, 
and it affords an annular passage 46 underlying 
the zone of operation of the rotor. It has been 
found desirable to form passage 46 with diver 
gent inner and outer walls as illustrated (Figure 
1), because such construction has been found to 
prevent clogging when the machine is operated 
to provide a secondary discharge in the manner 
disclosed in my Patent 2,325,426. When such a 
secondary discharge is not desired the passage 
45 is suitably blocked off by application of a 
closure plate or screen. 

Previous reference has been made to the skirts 
ing means 9 surrounding the exterior of the 
screen assembly 8. As shown in Figure 2 the 
base of the machine connects integrally with 
the upper part of the housing by the vertical 
struts 46, 47. The outer faces of these struts 
conform to a cylindrical surface, and are en 
gaged by the sheet metal sections 48, 49 and 50. 
Sections 48 and 49 can be integrally attached 
as illustrated, and their vertical edges 5, 52 are 
brought together in overlapping relation to the 
vertical edges 53, 56 of the section 50. Suitable 
means such as the hinged bolts 56 are employed 
for releasably retaining the sections together. 
The wall portions 56, 57, 58 of sections 48, 69, 

50 are inclined outwardly (Figures 1, 2) wheree 
by material which contacts their inner faces may 
be more readily dislodged, as will be presently 
explained. Such outward inclination may be 
utilized to provide Openings to facilitate intro 
duction of a tool Or rake to dislodge accumula 
lated material, or if desired Such openings may 
be closed by Suitable means. 
The screen assembly illustrated particularly 

in Figure 3 consists of two semi-cylindrica 
Screen Sections 6, the adjacent vertical edges 
of which are attached to the angle irons 62. 
Normally these angle irons are held together by 
a plurality of C clamps 63, 64, and one or more 
of the clamps 64 can be provided with extension 
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88 to abut the vertical stud in order to pre 
vent rotation of the Screen. The Screen in this 
instance is formed of sheet metal with opening 
6T of suitable diameter to pass the size of dis 
integrated material desired. 
Upon the inner face of the screen but dis 

posed in such a manner as to not interfere with 
rotation of the hammers, I provide means tend 
ing to form a plurality of anvil-like impact faces. 
In this particular embodiment such anvil-like 
faces are formed by a plurality of vertically ex 
tending strips 68 which are distributed circum 
ferentially about the rotor and attached to the 
screen 6. Assuming rotation in a counter 
clockwise direction as viewed in Figure 3, the 
faces 68a of strips 68 are faced opposite to the 
direction of rotation, and afford a reverbera 
tory action in connection with the impacting and 
disintegration of material, in a manner which 
will be presently explained in greater detail, 

In the distintegration of certain types of fl 
brous material, as for example wood pulp fibre 
being processed, an objectionable dehydration of 
the cell structure occurs to the detriment of the 
finished product. It has been found possible to 
prevent such dehydration by forcibly injecting 
water into the zone of operation of the machine. 
Thus a plurality of nozzles 7 are provided above 
the rotor and discharge downwardly through the 
opening f. These nozzles are connected to a 
suitable source of water or water solution under 
pressure. In addition a plurality of nozzles 2 
are provided about the screen assembly, and these 
nozzes are arranged to forcibly discharge coarse 
spays of water against the sides of the Screen. 
The Water is applied to the screen with such force 
that a considerable amount of the water passes 
through the openings of the screen into the Zone 
of operation. In this manner water is injected 
into substantially all parts of the Zone of Opera 
tion of the rotor, and therefore fine dropletS or a 
mist of added water is provided in such a man 
ner as to prevent dehydration of the cell struc 
ture of the fibre. 

In the treatment of certain types of material 
such as peanut meal, it has been found that there 
is a tendency for this material to accumulate and 
clog the outlet opening 22. To effect dislodg 
ment of any such accumulations without inter 
fering with continued operation of the machine, 
I provide a plurality of agitating rods or rakes 
3. These rods extend loosely through the open 

ings 74, and their upper ends are provided with 
suitable handles 76. The rods are a Suitable 
length to extend downwardly through the annu 
lar opening 22. To dislodge any accumulation of 
material in opening 22, the operator graspS han 
dle 76 and then by imparting movement to the 
rod the undesired accumulations of material are 
agitated and caused to be ejected. 

Operation of the machine described above can 
be reviewed as follows: The machine is placed 
in operation with the rotor turning at a suitable 
Speed, such as speeds of the order of 2700 R. P. M. 
or more. The material to be distintegrated is 
Supplied through the hopper and passes into 
the Zone of Operation through opening 7. As 
the material enters the Zone of operation of the 
rotor it is engaged by the upper most hammers 
36 and by virtue of the inclined hammer portions 
36b, there is a downward feeding action. Within 
the Zone of Operation the material is repeatedly 
impacted by the forward faces of the hammers, 
and particles propelled from the hammers by vir 
tue of such impacts strike and rebound from the 
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inner face of the screen, and particularly they 
strike and rebound from the anvil-like faces 68a. 
of the strips 68. Material rebounding from the 
faces 68a is again struck by the hammers, and 
therefore there is in effect a continual impact 
ing of the material back and forth between the 
hammers and the faces 68a, to afford what can 
be termed a reverberatory impact action. By 
virtue of such action highly efficient disintegra 
tion is provided, thus making possible high capac 
ity without wasteful utilization of power to pro 
duce the desired degree of distintegration. When 
the material has been reduced by impacts to 
poper fineness it is passed by the apertures in 
screen 6, and then falls downwardly through the 
annular discharge opening 22. When fibrous ma 
terial is being handled and where it is desired to 
prevent dehydration of the cellular structure, 
water is supplied to the nozzles 7, 72 whereby 
added droplets of water are forcibly introduced 
into the Zone of operation to intimately associate 
such water with the material being distintegrated. 
In this manner it has been found possible to pre 
vent cellular dehydration, thus affording a rela 
tively high quality distintegrated product suit 
able for further processing. As an example of 
fibrous material which can be treated in this 
manner reference can be made to various types 
of wood fibre which can be distintegrated to pro 
duce various types of paper stock, without the 
objectionable dehydration of the cellular struc 
ture experienced with ordinary hammer types 
of mills. 
In handling materials which are relatively ad 

herent and tend to conglomerate together when 
disintegrated, like peanut meals, the inclined cur 
tain walls 56, 57, 58 tend to be Self defecating 
and facilitate gravity and manual dislodgement 
of any accumulated material. 
Should any part of the opening 22 tend to 

become clogged by accumulations of disintegrated 
material, the opening can be readily cleared by 
manual use of the rake 73. 
The reverberatory effect previously described 

can be produced by means other than that in 
corporated in the foregoing embodiment. Thus 
as shown in Figures 7 and 8, the screen assembly 
8 consists of a relatively fragile sizing Screen 82, 
an exterior relatively strong backing Screen 83 
having relatively coarse openings, and an inner 
covering plate 84 provided in this instance with 
staggered slots 86. These slots are disposed to 
register with certain of the openings in the back 
ing screen 83. The vertically extending faces 87 
afforded by the slots 86 form anvil-like surfaces 
for impacting the material being disintegrated 
in substantially the same manner as the forward 
faces of the strips 68 of the first described 
embodiment. 
In the embodiment of Figures 9 and 10 the 

assembly 88 consists of a relatively fine and 
fragile sizing screen 89, an outer backing screen 
9 having relatively coarse perforations, and an 
inner plate-like member 92 provided with Square 
openings 93. These openings provide vertically 
extending anvil-like surfaces 94 for impacting the 
material being disintegrated. 

Subject matter disclosed but not claimed herein 
is disclosed and claimed in my co-pending ap 
plication Serial No. 166,277, filed June 5, 1950. 
I claim: 
1. In a disintegrator, a rotor mounted upon a 

vertical axis and provided with a plurality of 
circumferentially and vertically spaced hammers 
to thereby form a zone of operation of substantial 
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6 
vertical extent, a generally cylindrical shaped 
sizing screen substantially entirely embracing the 
zone of operation, a housing serving to support 
the rotor and the screen, the housing providing 
an inlet Opening at the upper end of the Screen 
for feeding material to be disintegrated to the 
zone of operation, and a rigid plate-like member 
extending Over the inner face of the screen, said 
member being provided with a plurality of open 
ings distributed over the entire area of the screen, 
each of said openings being dimensioned whereby 
said plate-like member provides upstanding 
anvil-like impact surfaces extending generally 
parallel to the axis of the rotor for a substantial 
vertical distance and faced in a direction against 
the direction of rotation of the rotor, said open 
ings being staggered in a vertical direction 
whereby the vertical length of each impact sures 
face overlaps the vertical length of an adjacent 
Surface. 

2. In a disintegrator, a rotor mounted upon a 
vertical axis and provided with a plurality of 
circumferentially and radially spaced hammers 
to thereby form a zone of operation of Substantial 
vertical extent, a generally cylindrical shaped 
screen substantially entirely embracing the Zone 
of operation, a housing serving to support the 
rotor and the screen, the housing providing an 
inlet opening at the upper end of the Screen for 
feeding material to be disintegrated to the Zone 
of operation, and a rigid plate-like member ex 
tending over the inner face of the screen, said 
member being provided with a plurality of open 
ings distributed over the entire area of the screen, 
each of said openings being dimensioned whereby 
said plate-like member provides upstanding 
anvil-like impact surfaces extending generally 
parallel to the axis of the rotor and of Substantial 
vertical extent and faced in a direction against 
the direction of rotation of the rotor, adjacent 
circumferentially spaced openings being at dif 
ferent elevations whereby the vertical extent of 
each opening overlaps the vertical extent of an 
adjacent opening. 
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