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1. 
This invention relates to pulverizing blades or 

hammers for use in hammer mills or the like, 
and particularly to a cluster of such blades or 
hammers which is adapted to be mounted in var 
ious positions in the machine in order to make 
all of the several working edge surfaces readily 
and selectively available for performing the pull 
verizing functions of the machine. 

It is an object of my invention to provide a 
cluster of elongated flat blades which is readily 
reversible, end for end, as a unit in the pulveriz 
ing machine, without separating the individual 
blades one from another. - -, - . 
A particular object is to provide improved 

means for joining the several blades of a cluster 
together as a unit or group in which the several 
blades are resiliently held apart in spaced, sub 
Stantially parallel relation one to another 
Whereby limited lateral vibration of the indi 
vidual blades is permitted in operation. 
A further object is to provide a cluster of sub 

stantially oblong, symmetrical blades which are 
connected together and spaced apart one from 
another by centrally located spacing and fasten 
ing means so that the cluster is in balance when 
in any of the several positions in which it may 
be used in a pulverizing machine. 
Another object is to provide readily detachable 

ineans for connecting the Several blades of a 
cluster together for installation and use as a 
unit, the connecting means being so fastened to 
the blades as to permit separation of the indi 
vidual blades quickly and easily when the re 
placement of one or more of them or rearrange 
ment of them in the cluster becomes necessary or 
desirable. 
The invention also includes certain other novel 

features of construction which will be pointed 
out in the following specification and claims. 
In the accompanying drawing, a preferred em 

bodiment of my invention is illustrated by way 
of example, and not for the purpose of limita 
tion. 

Referring to the drawing: 
Figure 1 is a fragmentary part side elevational 

and part sectional view showing one of my in 
proved clusters mounted on the rotor of a ham 
mer mill. Or like pulverizing machine; 

Fig. 2 is a fragmentary section taken on the 
line 2-2 of Fig.1; 

FigS. 3 and 4 are side elevational and end views 
respectively on an enlarged scale showing the 
pin for connecting the blades together; 

Fig. 5 is a side elevational view showing one of 
the blades for the cluster; 
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2 . 
Fig. 6 is a central longitudinal section taken 

on the line 6-6 of Fig. 5; - 
Figs. 7 and 8 are respectively enlarged side 

elevational and end views of one of the blade 
Spacing members, and . . . . 

Figs. 9 and 10 are end elevational and side 
views respectively of one of the spring clips for 
confining the blades and spacers on the connect 
ing pin. - 

The illustrated cluster comprises a series of 
similar, flat, oblong blades of case hardened 
steel, each having substantially parallel, longi 
tudinally extending working edge surfaces 2. A 
pair of circular openings 3 is formed in each 
blade and either of these openings is adapted to 
receive a supporting shaft 4 carried by the rotor 
of the pulverizing machine indicated generally 
by the numeral 5. The blades, as thus far de 
Scribed, are of the common type adapted to be 
mounted in the pulverizing machine in various 
positions in order to utilize either end portion 
of either of the Working edge surfaces 2 as the 
leading impact edge portion of the blade. 
Formed centrally in each of the blades it is 

an aperture 6 adapted to receive a pin or like 
member for connecting the blades together. The 
aperture 6 is centrally disposed with reference 
to opposite ends and opposite sides of the blade 
and is preferably non-circular in shape corre 
Sporading to that of the pin for connecting the 
blades together. A pin 7 is formed to fit in the 
several apertures 6 of the blades for connect 
ing them together and the blades are spaced 
apart one from another along the pin by spacing 
members 8 which are confined on the pin. 
These spacing members are preferably con 
structed from spring wire and, like spring lock 
washers, have end portions 19 which are nor 
mally offset laterally one from the other as best 
shown in Fig. 8. Near. each end, the pin it has 
an annular groove adapted to receive a spring 
clip. 20. The clips 20 are forcibly sprung into 
the grooves. 2? to confine the several blades on 
the pin by engagement with the outer surfaces 
of the end blades of the cluster. By reason of 
the resiliency of the several spacing members 8 
which are compressed when the several blades 
are assembled on the pin, the blades, spacing 
members and locking clips 20 are held under lat 
eral compression in the finished assembly. Fur 
ther, by reason of the resiliency of the spacing 
members i8, the several blades of the cluster 
may be sprung to or from one another to a lim 
ited degree or vibrated laterally in operation. 
The several openings 3 near the respective 
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ends of the blades are held in alignment one 
with the others and the Several blades are pre 
vented from rotating one relative to another on 
the pin 7 by reason of the interlocking of the 
pin T in the blade apertures 6. It will thus 
be apparent that the hammer cluster assembly 
shown in Figs. 1 and 2 may be handled, installed 
and adjusted in the machine as a unit and it 
operates as such in the machine. The cluster 
is free to oscillate about the axis of the Support 
ing shaft 4 and the lower or outer end of the 
cluster extends closely adjacent to the foram 
inous plate or screen 22 through which the pull 

O 

4 
The number, thickness and spacing of the 

blades which are held together as a clustered unit 
may be varied between wide limits to Suit the 
particular machine with which it is to be used, 
the character of the material to be pulverized and 
the sizes to which the materials are to be reduced. 

Having described my invention, what I claim 
as new and desire to protect by Letters Patent is: 

1. For a pulverizing. machine, the combination 
of a series of similar flat elongated blades each 
having a plurality of Working edge surfaces 
Symmetrically disposed in relation to a longi 

verized material is passed in the operation of the 
pulverizing machine. 
After a period of operation the leading edges 
2 of the several blades of the cluster become 
worn as a result of abrasion and impact with the . 
material being treated and when the Wear has 
progressed to a detrimental degree it is desirable 
to change the position of the cluster by revers 
ing it either edgewise or end for end. Such 
changes in position may be made with a minimum 
of effort and loss of time by reason of my con 
struction. In most instances it is unecessary to 
separate the individual blades of a cluster. The 
supporting shaft 4 is merely withdrawn from the 
several openings f3 to permit an end for end re 
versal of the position of the several clusters Sup 
ported on the shaft. Occasionally, however, it 
is desirable to remove and replace one or more of 
the individual blades of a cluster, Without replac 
ing the entire cluster, and when this is to be done 
the cluster, after removal from the machine, may 
be disassembled Or taken apart merely by the re 
moval of one of the spring clips 20. 

For some types of machines where short blades 
are required, the pin connecting the several 
blades together may be located nearer One end of 
the blade than the other. Where the need for 
separation of the individual blades of a cluster is 
not likely to develop, the Spring clips 20 may be 
Omitted and the ends of the pin T may be mere 
ly peened over the adjacent surface of the outer 
blades of the cluster. 

Since in many hammer mills a large number of 
clusters or groups of blades are used and read 
justment of blades is required frequently, if the 
machine is in continuous use, it will be evident 
that losses in operating time and the cost of the 
readjustment Or Service Work on the machine are 
important items in the economics of operation. 
Important Savings in maintenance costs and in 
the time lost in interrupted operation are ob 
tained by the use of my clusters which are re 
movable and reversible as units quickly and easily. 
An important factor in Such savings is the time 
Saved in balancing the readjusted blades. My 
cluster is always in balance due to the central lo 
cation of the blade connecting means. The effi 
ciency of the pulverizing operation is also im 
proved and lodging of the pulverized or unpulver 
ized material between the blades is minimized by 
providing for limited lateral vibration of the in 
dividual blades. 
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tudinal axis of the blade and each formed with a 
centrally located, non-circular aperture, a pin 
fitting in the several apertures for connecting 
Said blades together and for retaining them 
against relative rotation on said pin, a spring 
Washer confined on said pin between adjacent 
blades to resiliently space said blades one from 
another and means engaging the outer blades of 
said series for confining the blades and washers 
On Said pin. . . . . . . . . . . 

2. The combination as defined in claim 1 in 
which said pin is formed near at least one of its 
ends with a recess adapted to receive a spring 
clip and in which said means for engaging the 
outer blades of said series include a spring clip 
removably engaging said pin in said recess and 
held under lateral compression by said spring 
washers. . . . . . - 

3. For a pulverizing machine, a series of simi 
lar elongated blades each having a plurality of 
Working edge surfaces symmetrically disposed in 
relation to a longitudinal axis of the blade and 
each formed with a centrally located aperture and 
a pair of openings Spaced along said axis at op 
posite sides of said aperture, a pin fitting in said 
apertures in the several blades for connecting 
them together, spacing washers interposed be 
tween the several blades and confined on said pin 
and means engaging the outer blades of said 
Series for confining the blades and washers on 
Said pin, Said blades being fixed against rotation 
One relative to another on said pin to substan 
tially align the pair of openings in each blade 
With the corresponding openings in the other 
blades and the aligned openings being adapted 
to receive a shaft for suspending the blades as a 
cluster unit in a pulverizing machine. 

FORREST D. LARSON. 
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