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, , GEORGE P. LUCAS, OF JERSEY CITY, NEW JERSEY. 

CENTRIFUGAL HAMMER. 
Application filed August 19, 1922. serial No. 582,887. 

t’o all whom it may concern: 
Be it known that I, GEORGE P. LUCAs, a 

(“itizen of the United States of America, re 
siding at Jersey City, county of Hudson, 
State of New Jersey, have invented certain 
new and useful Improvements in Centrifugal 
Hammers, of which the following is a speci 
fication. . . ' 

This invention relates to centrifugal hama 
mers. . . - " , 

More particularly, an object of this inven 
tion is to provide an improved form of ham 
mer for mills and crushing machines of the centrifugal type whereby superior results 
are obtained in the stability of the hammer 
and increased life in use. 
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A further object of the invention is to 
provide the hammer with a head removably and preferably relatively rigidly connected 
to the arm of the hammer and arranged to 
effect improved crushing action om the coal 
or like material with which the mill i on 
rushing machine is charged. - , 
A further i object of the inyention is to 

provide an improved form of joint between 
the removable head and the arm whereby 
the rebounding and reaction forces arising 
upon encountering the material to be 
crushed are at an angle to the plane of the 
connecting, joint of the head with the arm, 
and thereby obviate, the serious difficulty . 
arising upon the heads of the hammer “fly ing” off. 
With the above stated objects and other 

5. objects in view, an approved form of my in 
vention, usually utilized in a crushing mill 
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particles of coal and is jointed to the arm 

ally mounted at its one end to the centrif 
ugal device and carrying at its other end 
a lhead having a weighted end portion con 
structed to directly impact the , lumps or 
by a connection, the flanges of which ex 

50 teñid in directions at an angle to the direc- i tioits of the forces of reaction and of re-. 
bound whereby the absence of shearing 

::: Fig. 

forces substantially in the directions of the 
extension of the joints is effected. * Further objects and features of the inven 
tion will be more fully understood from the 
following detail description and the accom 
panying drawings, in which-- 

Fig. 1 is an side elevational perspective 
view of a preferred form of cr?shing ma 
chine embodying my invention with cer 
tain of the forward portions of the machine 
shown as removed to reveal hidden parts; 
. Fig.2 is a side- elevational perspective 
view of Fig. 1, on a somewhat reduced scale; 

Fig. 3 is a detail perspective view of a 
portion of the centrifugal mounting means 
and showing sa number of the hammers' 
thereon im passive position ; 

Fig. 4 is a perspective view of one fórm 
of hamnummer having a longitudinal tongue. 
and groove connection forming the joints, 
disposed in predetermined relation to the 
hammer head; Figs. 5 and 6 are perspective 
views respectively of the head and the ar?ìn 
shown in Fig.4; , , , , , 

Fig. 7 is a perspective view of a modified 
form of lhammer, similar to Fig. 4, on a re 
duced Scale; Figs. 8 and 9 ar? perspective 
views respectively of the head and of the 
arm of the hammer shown in Fig. 7; 

Fig. 10 is a perspective view of a further 
modified form of hammer, having its head 
and i anim i jointed by lateral tongue and 
grooved connection; . Figs. 11 and 12 are 
perspective views respectively of the head 
and of the arm of the hammer shown in 

V l'Fig.10;. . . . . ‘ , elmbodying sa is coupartment into which coal. 
or other material is subjected to crushing 
action, comprising crushing means mounted 
om a suitable centrifugal device, such crush 
ing meanus comprising a plurality of ham 

| Imers each of which embodies an armin pivot 

3 Fig.13 is, a side elevation of a further 
modified form of hammer, similar to that 
shown in Fig. 10 but on a reduced scale; . and , : , 

Figs. 14 and 15 are perspective views of . 
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the head and arm of the hammer shown in 
Fig. 13. ' , , : , , ', : , . 

Referring to Figs. 1, 2 and 3, the crushing 
machine , illustrated i herein is generally of 
any approved type suitable for a crushing 
coal and other material and provided with an outer casing 20 of appropriate construe 
tion to enclose su 
moyable parts of the machine. " 

Suitably mounted in the machine forcen 
b?tantially on all sides the 
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trifugal propulsion, there is provided the 
main shaft 2i mounted in opposite bear 
ings 22, Suitably driven by a train of gear 
ing 23 actuated from the pulley 24, connect ed by a belt , or otherwise to an engine, 
motor, shafting or the like. Generally, in Such types of crushing ma 
chines, the coal 25, see Fig. 1, is charged 
from above through the chute op?rning 26 
located at the top and at one side of the 
main shaft 21, and the coal 25 is fed down 
wardly on the curved “screen 27 toware the 
hannmers, more particularly described here 
in after. 
or subjected to agitation, and the i portions 
cf. the materisai crushed topòn being reduced 
to súitable fifteness, drop” through the “screen 
and “are discinarged from the crushing ma 
chine, usually - through is a elitte º extending 
from the bottom 28 of the mâchine and 
through to a lower" floor. The oppositey' disposed, "täpper ba?es 28 
and ?ower baffles 29 are of the usual con 
straction. 
The doors 3: afford inspection of the in 

terioi" of the mùadine. 
The centrifugal : Mmember 32, - see Figs. 1 

æ:Tad 3, cömprises usually spaced plates 33 
respectively fixed on the main shaft 21 by 
keys or thè like, and secured to and extend 
ing between the plato 33 are the series of 
rods i 84 passing through a set of circularly 
disposed, uiriformly spaced openings in the 

i respective plates 33. The réds 3? are re 
SBS 
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* raiovably locked to the plates 33 by means 
of antits 35 er the ilke. 

{ìn each rod 34 see Fig. 1, are freely 
pivésta?y incunted a series of hammers 36, 
stach as of the type' shown in Fig. 4; each 
hànainer cosaprises - an i arm "portion 37, see 
Fig. 4, Raving "the “opening 38 at one endi 
through waich extends a rod 34. At the 
opposite end of the arm 37 is provided the 
amme" keadi 39 of a construction minore 

particiarly set forth hereinafter: 
in the type of hammer shown in Fig. 4, i and illustrated in detaili in Figs. 5 and 6, 

:: the cerinectien between the hammer head 
50 

39 and its arm 37 is formed of the i tongue 
40 "extending la: Ngitudinally at the end pofè 
tion 41 of the arm 37 and substantially cen 
trally "thereof, which tongue 40-coacts with the groove 42 extending longitudinally with 

: in the hammer head 39. Preferably, the 
55 end portion 41 of the arm 37 is thickened. 

adjacent the edges of the flat surfaces i 43, 
44, see Fig. 6, on opposite sides of the tongue 
40, which flat surfaces 43,44 when the head 

joint indicated at 47 formed by 

39 is jointed with its arm 37, respectively 
make ?, º sinug fit with the flat surfaces 45, c · ?ion, shown in these figures, the tongues are 

arranged in pairs 62,63, see Fig. 11, and ar 46, see Fig. 5 of the hammer head 39, , Sych conection further comprises the i portion 
of the hammer Gintyy to the surfaces 45, 46, préferably at right an 

Surch screen 27 may be stationary 
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gles thereto and having the exposed flat sur 
faces 48, see Fig. 5 for engagement with the 
flat surface 49 of the thickened portion 41 
of the arm 47. 

Noting that the hammer head 39 is ro 
tated clockwise as viewed in Fig. 4, by rea 
son of its arm. 37. being mounted on a rod 
34 of the centrifugal mechanism, which rod 
passes through the opening 38, the compo 
nents of the forces of impact sustained by ? the head upon encountering lumps of coal 
or other materia, are transmitted in di 
rection substantially at right angles to the 
faces. 48-49 and 43-45 and 44—46, thereby 
eliminating substantially 
shear in respect to the tongue 43 of the arm 
37 and the - material of the head 39 disposed 
on opposite sides of the groove 42. 

it will farther be noted that by reason 
of the exterasion of the terminal portion 50, 
see Figs. 4 and 5, of the hammer head 
propeër 39, katerally of the direction of 
length of its arm 37, the effective leverage 
of the hammer head is increased without 
substaatial longitudinal extension of the 
hammer as a whole. 

If desired, as shown in Fig.4, the tongue 
40 of the arm 37 is locked with the sides of 
the groove 42 of the head 39 by means of a 
in 51 passing through the opening 52, see 
Fig. 6, in the tongtae 40 and also through 
tlie oppositely disposed openings 53, see 
Fig. 5 (one orally shown) of the sides of the 
groove portion 42 of the head 39. " 

In the modification - shown in Figs. 7, 8: 
and 9, the tongue of the joint connection is 
located on the head and the groove in the 
arm; als is shown in these figures, the head 
39 is 'provided with the tongue portion' 55 
located substantially ceatrally at the joint 
portion of the head and the arm 37 is pro 
vided with the grooved sportien • 56, the 
groove 57 of whaieh is "arranged to receive 
the tongue 55. A pin 58, see Fig. 7, extends 
through the oppositely disposed openings 
59, see Fig. 9, (one only being shown) in * 
the groove portion 56 of the arm 87 and also 
through the opening 60, see Fig. 8, cf. the 
tongue 57 of the head 39. * Otherwis, the 

; portions of the hammer i shown in Figs. 7, 
8 and 9 correspond to similar portions of the 
hammer shown im Figs. 4, 5 and 6 and like 
reference numbers are employed to indicate 
like parts. 2 
The hammer shown in Figs. 10, 11 and 

similar tò the modifications hereinabove de 
scribed; however, the arm 37 is-jointed with 
the head 39 by a lateral itongue and groove 
connection. In the form of the modifica 

Tranged on opposite sides of th? slot 64; the groove connection is correspondingly ar 
ranged as a pair of grooves 65,66, see Fig. 

all tendency of 8% 
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12 is the general formation and construction. 
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12, on opposite sides of the integral portion 
67. Below the slot 64 is also provided the 
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enlarged slot 68, see Fig. 11, for reception 
of the enlarged end portion 69, see Fig.12, 
of the arm 37. u As will appear in Fig. 10, 
upon, jointing the arm 37 with the head 39, 
the joints of the tongue i 62, 63 are made 
with the i respective slots 65, 66 and as well 
of the enlarged slot 68. This modification 
conforms otherwise similarly to the modi 
fications hereinabove described and like 
parts are designated by like reference num- " bers. The 
headl 39. . 

In the modifieation shown in Figs. 13, 14 
and 15, the arm 37 is thickened at its end 
portion 71 which is provided with a slot 72 
for receiving the tongue 73 secured to and 
projecting freely from the face 48 of the 
transverse joint portion 47. Upon assembly 
of the head 39 on the end of the arm 37, 
the face 74 of the thickened portion 71 is 
brought into close engagement with the face 

pin 70 bonds the arm 37 to the 

48 of the joint portion 47 of the head 39 
and the end face 75 of the thickened portion 
71 of the arm 37 is brought into snug fit 
with the end face 76 of the head proper 39. 
The pin 77 passing through suitable reg 

istering.openings secures the tongue 73 in 
the slot 72 of the thickened end portio 71 
of the arm 37. " - 
As stated above, each individual hammer 

of any of the above described types is loosely 
pivotally mounted on a rod of the sets of 
rods 34 of the centrifugal mechanism com 
prising the spaced plates 32 fixed on the 
shaft 21. When, the shaft 21 is quiescent, 
the hammers hang passively as is indicated 
in Fig. 2 and a set of rods 90 are provided 
and mounted similarly to and arranged al 
ternately with the set of rods 34, to-limit the 
passive position - inwardly relatively to the 
shaft 21. 

45 Upon rotation of the shaft 21 say in the 
direction of the arrow 91, see Fig. 1, the 
hammers swing out to greater and greater 
extent, upon increased centrifugal speed and 
upon feeding coal in lumps or other lumped 
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material to the centrifugal mechanism, the 
individual º heads 39 of the hammers en 
counter the lumps, and upon impact with. 
the same, break or crumble the material to 
the desired degree. M 
The forces of reaction to which the heads 

39 and arms 37 are subjected are resolvable 
in directions at right angles to the planes 
of the joints of the connection between the 
|head 39 of any hammer and its arm 37, thereby relieving the tongue and slot in 
terconnecting parts of all shearing forges. 

It will also be noted that the locating of the weighted end portion enhançes the mo 
mentum of each hammer, individually, for 
any certain speed of rotation of the shaft 21 and its centrifugal mechanism. 

From the above description of the con 
E3 

structions of the several types of hammers, 
it will be noted that the heads of the ham 
mers are rigidly mounted on the respective 
a 'ms but the rigid connections notwithstand 
ing are protected from shearing strains. In 
use the wear is limited to the enlarged or . 
contact faces of the hammers, thereby re 
ducing the extent of effective wear and ma terially prolonging the average period of 
use of the hammers and i accordingly ex 
tending the period of continuance of use 
of the machine as a whole, before the need . ' of replacement or repair of the lhammer heads arises. 
Whereas, I have illustrated my invention 

by reference to several modifications there 
of, it will be understood that many changes 
may be made and particularly as to the form 
of the joint connection, without departing 
from the scope of the invention as define by the appended claims. 

| claim. 
1. A hammer for a centrifugal device comprising an arm provided adjacent one 

end thereof with an opening for pivotal 
Suspension, said arm extending at one of its 
lateral, faces subštantially rectilinearly for 
its entir? length, the opposite end of said 
armi having a projection, and, a removable 
head formed of material of greater refrac 
tory character than the material of said arm, 
said head having at one end thereof a groove 
extending substantially the full length of 
?aid opposite end of Said arm, constructed to 
be received within said projection of said 
arm, said head further including a projec 
tion extending laterally of said arm when 
said head is assembled on said arm and in 
face to face engagement with said lateral 
longitudinally extending face of said arm. 

2. A hammer for a centrifugal device com 
prising an arm provided adjacent one end 
thereof with an opening for pivotal sus 
pension, said arm extending - at one of its 
lateral faces substantially, rectilinearly for 
its entire length, the opposite end of said 
arm having a projection, and a removable 
head formed of material of greater refrac 
tory character than the material of said 
arm, said head having at one end thereof a groove extending substantially the full 
length of said opposite end of said arm 
constructed to be received within said pro 
jection of said arm, said head further in 
cluding a projection extending laterally of 
said arm when said head is assembled on 
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said arnin and in face to face engagement , . 
with said lateral longitudinally extending 
fage of said arm, the free end of said head being enlarged and extending laterally and 
in advance of Said rectilinear º lateral face 
of said arm. 

3. Å hammer for a centrifugal device com 
prising an a'm provided adjacent one end 
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thereof with an opening for pivotal sus 
pension, i said arum extending at one of its 
lateral faces substantially rectilinearly for. 
its entire. length, the opposite end of said 
arm having a projection, and a removable 
head formed of material of greater refrac 
tory character than the material of saiu 
arm, said head having at one end thereof a groove extending substantially the full 
length of Said opposite end and constructed 
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to be received within said projection of said 
arm, said head further including a projec-, 
tion extending laterally of said arm when 
said head is assembled on said arm and in 
face to face engagement with said lateral 
longitudinally extending face of said arm. 
- In testimony whereofº I have signed this 
specification this 28th day of July 1922. 

GEORGE P. LUCAS. 


