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The present invention relates generally to in 
provements in rotary impact crushers or pull 
Verizers, and has particular reference to a new 
and improved hammer adapted for use therein. 
One of the objects of the present invention 

is to provide a novel pulverizer namner in which 
the part most subject to wear is easily and con 
veniently reversible and renewalkie. 
Another object resides in the provision of a 

new and improved impact hammer having a tip 
which is reversibly and removably connected to 
the hammer arm by an interlocking joint free 
from backlash and not likely to break or work 
loose, and which may be provided in various sizes 
and shapes regardless of the pulverizer design. 
A general object is to provide a novel impact 

hammer of the foregoing character which is sim 
ple and Sturdy in construction and in effect rigid 
With the hammer arm, which is long lived and 
economical in use, and in which the tip can be 
renewed or reversed with a relatively small ex 
penditure of time. 
Further objects and advantages will become 

apparent as the description proceeds. 
In the accompanying drawings, 
Figure i is a transverse sectional view of a 

pulverizer provided with impact hammers emi 
bodying the features of my inventic:. 

Fig. 2 is a fragmentary view on an enlarged 
Scale of one of the hammers taken along line 
2-2 of Fig. 1. 

Fig. 3 is a fragmentary perspective view of 
one of the hammer tips. 

Fig. 4 is a fragmentary plan view of a modi 
fied form of hammer. 

Fig. 5 is a side view of the hammer illustrated 
in Fig. 4. 

Fig. 6 is an enlarged perspective view of the 
hammer tip illustrated in Figs. 4 and 5. Fig. 7 is a fragmentary plan view of another 
In Odified form of hammer. 

Fig. 8 is a fragmentary side view of the hammer 
illustrated in Fig. 7. 

Fig. 9 is a fragmentary view, partially insection, 
along line 9-9 of Fig. 8. 

Referring more particularly to the drawings, 
the impact hammers embodying the present in 
vention are adapted for use in various types and 
kinds of crushers or pulverizers, and for purposes 
of illustration one form of hammer is shown in 
connection with a rotary pulverizer of conven 
tional design (Fig. 1). The pulverizer comprises 
a casing 8 which is mounted on a base f and 
which has a feed inlet 2 at one side for the 
material, Such as stone, to be crushed or pull 

(C. 83-1) 
Verized. Suitably mounted in the casing () is a 
drive shaft 3 adapted to be connected to a 
source of power (not shown). Hammer susper:- 
sion means is mounted on the shaft 3, and i: 
the present, instance comprises a plurality of 
spaced parallel disks is secured in fixed rela 
tion. A plurality of hammers 5, four in is 
present instance, are suitably secured in uni 
for inly peripherally spaced relation to the diss 
S6 and project radially therefront. The casing 

is provided in the top portion with a line: 
plate S6 snd in the botton with a grate structure 
is, conforming generally to the circle of revolts. 
tion of the hammers 3. 

it will be understood that in use the hammes E. 
are revolved at very high speeds. Hence, tines 
are subjected to heavy centrifuga} force and aisc 
to severe impact in reducing the material to og 
pulverized. Wear occurs at the outer edges oi 
the hammer tips, and necessitates frequent re 
placement of the hammers. 
The primary feature of the present invention. 

residies in the provision of an impact hammer 
having a renewable tip which is securely con 
nected without, lost notion to the hammer arm 
and not likely to Work loose or break off with 
resultant damage to the pulverizer, which can be 
easiliy and quickly reversedi end for end and side 
for side so as to permit use of alli four longi 
tudinal edges before requiring replacement, and 
which upon replacement requires the Scrapping 
of a comparatively. Sinai amount of metai in 
relation to the amount that can be worn off 
ii. LSe. - 

Referring to Figs. 1 to 3, each hammer 5 has 35 
a reversible and renewable tip 8 in the form of 
a bar or head removably connected at opposite 
ends with a strong joint to the Outer ends of two 
parallel radial hammer arms 9 spaced longi 
tudinally of the shaft 3. These joints avoid the 
use of, or reliance on, rivets which would require 
an objectional amount of time in reversing or 
renewing the tip 8, and also avoid the use of 
bolts or pins which would be likely to work loose. 
Moreover, such fastening means as rivets, bolts 
and pins would provide a joint inadequate in 
strength in view of the heavy centrifugal forces 
and severe impact to which the hammer is sub 
jected in use, and hence likely to break and cause . 
Wrecking of the pulverize, SO 
The tip 8 has four longitudinal wearing edges 

20 to 23 adapted to be presented selectively as 
the outer leading impact edge; and is formed 
in opposite ends respectively with longitudinal 
slots or channels 24 adapted for slidable inter- sis 
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locking reception of the outer ends of the ham 
mer arms 19. Each slot or channel 24 is cruci 
form in cross section, and opens radially through 
the tip 8 to the outer and inner faces. An in 
termediate longitudinal guide groove 25 is formed 
in each side of the slot 24, and defines parallel 
Oppositely facing abutments or projections 2. 
The two guide grooves 25 define the relatively 
wide head portion of the slot 24, and the projec 
tions 2 have outwardly inclined faces 27 defin 
ing restricted throat portions opening from the 
head portion to the outer and inner faces or sides 
of the hammer tip 8. 

ple, by means of a removable bolt or pin 28. Pref 
erably, each arm 9 is closely confined between 
two of the disks 4 to prevent spreading. . . . 
The outer ends of the hammer arms of are 

complementary in shape to the slots 24, and 
adapted to be assembled therewith by relative 
sliding movement longitudinally of the hammer 
tip D. More particularly, the outer end of each 
hammer arm 9 is cruciform in cross section, 
and has a wide rectangular head 29 slidable at 
opposite sides in the guide grooves 25 and co 
acting with the abutments 26 to provide a strong 
tight radial interlock with the hammer tip 8. 
The neck portion of the arm 9 extends through 
the inner throat of the slot 24, and preferably 
has inclined sides 80 closely engaging the pro 
jection faces 27. Preferably, the arm 9 has a 
dovetail projection 3 op the head 29 extending 
into the outer throat of the slot 24, and engag 
ing the outer projection faces 2. 

and rigid interlock between the hammer tip 

motion and cannot become loose. Assembly may 
be quickly and conveniently effected by inserting 
the outer ends of the arms 9 into the slots 2, 
and then securing the arms in fixed position be 

19. When one of the outer edges of the tip 8 
becomes unduly worn, the tip may be reversed 
end for end to present the other outer edge in 
the tip B may be reversed about its longitudinal 
axis to present the other two edges at the outside. 
This reversibility is obtained since the arms 19 
and slots 2 are dimerisioned alike for inter 
changeable engagement and since each slot is 
provided with two oppositely opening throats. 
Although the tip is reversible and renewable, no 
loss in strength is involved. When the tip 8 
is worn out and replaced, only a small amount 
of metal in relation to its wear capacity need be scrapped. 

If desired, a transverse groove 82 may be 
formed in the tip 8 at the inner end of each 
slot. 28 and connecting the inner ends of the 
grooves 2S, and the guide head 29 may be elon 
gated to project into the groove 2, thereby, in 

resisting the radia pull set up by centrifugal 

The hammer permits of flexibility in design, 
and may be provided in various sizes and shapes 
regardless of the pulverizer design. In the form 

to accommodate relatively long hammer tips . 
Figs. 4 to 6 illustrate a modified form of the 

invention adapted for relatively short hanner. 
tips. The construction of the interlocking joints 

The inner ends of the spaced hammer arms. 
9 are suitably secured to the disks 4, for exam 

... It will be evident that I have provided a strong. 
and arms 9. The interlock has no radial lost 

tween the disks 4. Thus, the hammer tip f is 
held renovably and reversibly between the arms 

the lead. When both outer edges are worn down, 

creasing the area and strength of the interlock 

of Figs. 1 to 3, the hammer arms 9 are spaced 

2,159,888 
between the hammer tip and arms is substan 
tially the same as in the first form, and hence 
the corresponding parts thereof are identified by 
the same reference numerals plus the distin 
guishing letter a. 
In the hammer tip 8 shown in Fig. 6, the in 

ner ends of the slots 24 are separated by a nar 
-row wall 88, and hence are not formed with 
grooves corresponding to the grooves 32. The 
side or impact faces of the tip f are somewhat 
dished instead of being flat. 
To accommodate the shiort tip 8, the han 

ner arms 9 are disposed together in direct en 
gagement, to constitute in effect a single split 
shank or arm, and are formed with opposed 
notches 34 in their outer ends to define a space 
for the wall 33. The arms 9 are mounted on 
the pin 28 jointly between two disks 4, and 
are separably connected intermediate their ends 
by a suitable bolt 35. It will be evident that the 
hammer tip 8 is securely clamped between the 
arms 9a, and is interlocked with the outer ends 
against radial displacement. Even if the bolt 
35 should fail or become loose, the interlocking 
joints. would hold the hammer tip 8 in posi 
tion since spreading of the arms 9 would be 
prevented by the disks 4. 
The modified form illustrated in Figs. 7 to 9 

is adapted for hammer tips of intermediate 
lengths. The hammer is closely similar to those 
in Figs. 1 to 6, and hence corresponding parts 
thereof are identified by the 'same reference nu 
merals plus the distinguishing letter b. In this 
form, the tip 8b is of such length that the grooves 
82b are defined by opposite ends of a space open 
ing through the wall 33b. The hammer arms 9 
extend in parallel spaced relation and are alter 
nated with the disks fit. As in the form of Figs. 
4 to 6, the arms 9 are:rigidly connected to clamp 
the tip b between the outer ends. In this in stance, a plurality of interfitting lugs 36 on the 
adjacent sides of the arms 9 are secured to 
gether by a bolt . . 

I claim as my invention: . 
1. An impact hammer for rotary pulverizers 

comprising, in combination, a one-piece hammer 
tip formed with a channel opening in one end, 
said channel being cruciform in Cross section and 
having restricted throats opening respectively to 
opposite sides of said tip, a hammer arm adapted 
to extend selectively through either one of said 

O 

s 

throats and having an enlarged head slidably . 
disposed in said channel between said throats, 
and a projection on the outer end of said head 
slidably disposed in the other of said throats. 

2. An impact hammer for rotary pulverizers 
comprising, in combination, a hammer tip formed 
with a longitudinal slot opening to one end and 
having two restricted throats opening respectively 
to opposite sides, the inner end of said slot open 
ing to a groove, and a hammer arm adapted to 
extend selectively through one or the other of 
said throats and having an enlarged head slid 
ably disposed in said slot and projecting into said 
groove. 1. 

3. An impact hammer for rotary pulverizers 
comprising, in combination, a hammer tip formed 
with two longitudinal slots, one opening to each 
end, each of said slots having two restricted 
throats opening respectively to opposite sides, 
two hammer arms in side engagement and having 
spaced guide heads on their outer ends adapted 
for sliding engagement with said slots in any po 
sition of assembly of said tip end for end or side 
about its longitudinal axis, and means interme 
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2,152,882 
diate the ends of said arms inwardly of said tip 
for rigidly connecting said arms to confine Said 
tip between said heads. 

4. An impact hammer for rotary pulverizers 
comprising, in combination, a hammer tip formed 
with two longitudinal slots, one opening to each 
end, each slot having two restricted throats open 
ing respectively to opposite sides, two spaced 
hammer arms having guide heads on their outer 
ends adapted for sliding engagement with said 
slots in any position of assembly of said tip end 
for end or side for side about its longitudinal 
axis, and means for rigidly connecting said arms 
to confine said tip between said heads. 

5. An impact hammer for rotary pulverizers 
comprising, in combination, a hammer tip formed 
with two longitudinal slots, one opening to each 
end, each slot having two restricted throats open 
ing respectively to opposite sides, two hammer 
arms having guide heads on their outer ends 
adapted for closely fitting sliding engagement 
With said slots in any position of assembly of 
said tip end for end or side for side about the 
longitudinal axis, two lugs formed respectively on 
said arms and extending therefrom into overlap 
ping relation, and means for rigidly connecting 

S 
said lugs so as to cause said arms to confine said 
tip between said heads. 

6. An impact hammer for rotary pulverizers 
comprising, in combination, an elongated one 
piece hanner tip having longitudinal impact 
faces and edges and being symmetrical end for 
end and side for side, said tip being formed in 
opposite ends respectively with longitudinal slots, 
each slot having two restricted throats which 
open respectively to opposite sides of said tip and 
which are formed with outwardly diverging sur 
faces, and each slot extending in Wardly of the 
end of said tip beyond said throats to define a 
groove, two hammer arms having guide heads on 
their outer ends adapted for freely separable 
sliding engagement with said slots in any posi 
tion of assembly of said tip end for end or side 
for side about its longitudinal axis and extending 
into said grooves, said arms projecting through 
the throats opening to One side of Said tip, two 
dovetail projections respectively on the outer 
ends of said arms outwardly of said heads and 

O 

5 

20 

slidably disposed in the throats opening to the 
other side of said tip, and means for maintaining 
said arms in assembled-relation with said tip. 

FORREST E. SMITH, 

CERTIFICATE OF CORRECTION. 
Patent No. 2,152,332. March 28, 1939. 

FORREST. E. SMITH. 

. It is hereby certified that error appears in the printed specification 
of the above numbered patent requiring correction as follows: Page 2, second 
column, line 74, claim 3, after the word "side" insert for side; and that 
the said Letters Patent should be read with this correction therein that 
the same may conform to the record of the case in the Patent Office. 

Signed and sealed this 6th day of June, A. D. 1939. 

(Seal) 
Henry Wan Arsdale 

Acting Commissioner of Patents. 

25 

  


