
Nov. 4, 1924, 
P, PHELPS 1,513,855 

CRUSHER 

Filed Jan. 13, 1923 2. Sheets-Sheet l 

H---- 

M- |-- + -- 
- - - - - -------------- Eis - 

INVENTOR. 
A2AA A/AAAS. 

32 BY 24 2 g AP 
ATTORNEY.5 

  



Nov. 4, 1924. 153,855 
P, PHELPS 

CRUSHER 

Filed Jan. 13, 1923 2 Sheets-Sheet. 2 

S. 22 23 

A S (YYYY. O-SWSD 
24. 

INVENTOR. 
A7// A2/AZa5, 

ATTORNEYS. 

  

  

  



s 

O 

s 

20 

25 

30 

35 

40 

45 

50 

35 

Patented Nov. 4, 1924. 

UNITED STATES 
PAUL PHELPs, OF LOUISVILLE, RENTUCKY, . 

OF L (USWEELE, 

(cf. 1,513,85 
PATENT OFFICE. 

SIGNOR TO WOG-F BROTHERs M.F.G. Co., 
EENUCRY. 

R.S.H.E.R. 

Application filed Jailuary 13, 1983. 

7'o at than, it may concern; 
Be it known that I. PAJL PHELPs, a citi 

zen of the United States, and a resident of 
Louisville, county of Jefferson. and State of 
Kentucky, have invented a certain new and 
seful Crusher; and I do hereby declare that 

the following is a fuli, clear, and exact de 
scription thereof, reference being had to the 
accompanying drawings, in which like nu 
merals refer to like parts. 

This invention relates to improvements in 
crushing machinery, and in particular is di 
rected to a single unit crusher for reducing 
large masses of large size material to a 
smaller size. The crusher is particularly 
adapted to work upon coal and reduce large 
sizes thereof to a smaller and suitabie size 
for use in a furnace equipped with power 
or hand operable stoking machinery. 
The chief object of the invention is to 

construct a crusher of the general character 
described which will reduce large sizes of 
coal and similar material to the desired siz 
ing thereof, with increased capacity or dis 
charge. 
Another object of the invention is to con 

struct a crusher in such a manner that by 
replacing external and detachable parts, the 
crushing action may be modified to the 
various materials upon which the crusher 
is to work, thus insuring stability and rug 
gedness in the crusher construction while 
permitting the same to have a wide range 
of adaptability. 
One feature of the invention consists in 

pivotally mounting a curved crusher plate 
upon an eccentric mounting and Oscillating 
it thereon to cooperate with a relatively 
stationary breaker plate so as to give said 
crusher plate a combined OScillatory and 
circular movement for crushing or reducing 
the material acted upon in an improved 
manner such as will secure relief of pres 
stare and result in greater speed or capacity 
and unifornity in sizing. 
Another feature of the invention is the 

association of an eccentrically operable re 
ciprocatory means for Oscillating or rocking 
the eccentrically and pivotally mounted 
curved crusher plate and operating both 
from a common source of power, and so con 
necting both operating means with the 
source of power and each other that the 
relative movement between the two may be 
varied within a relatively wide range to per 
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mit a differential movement between the 
lower or discharge end of the crusher plate 
with respect to the breaker plate for effect 
ing the desired action of the crushing, sizing 
and relief portions of the crusher plate for 
accomplishing the results above mentioned. 

Still a further feature of the invention 
consists in the arrangement of the curved 
crushing surface of the crusher plate with 
l'espect to the position of the eccentric 
mounting upon which it is pivotally Sup 
ported, whereby the desired crunching, 
chewing and discharge action may be ob. 
tained. - 

The full nature of the invention will be 
understood from the accompanying draw 
ings and the following description and 
claims: 

In the drawings, Figure 1 is a top plan 
view of a crusher embodying the features 
of the invention. Fig. 2 is a side eleva 
tional view of the same, the cooperating 
crusher member's being shown in dotted 
lines. Fig. 3 is a longitudinal sectional 
view of the crushing parts with the operat 
ing mechanism in one position. Figs. 4, 5, 
6 and are sectional views of the curved 
crusher plate, the driving mechanism and 
a portion of the breaker plate associated 
there with, each of said views showing said 
driving mechanism in different positions. 
Fig. 8 is a modified form showing an ad 
justable type of link and eccentric driving 
mechanism for imparting the oscillatory 
movement to the crusher plate. 
In the drawings there is illustrated a 

crusher which is of substantial and simple 
construction and the same includes a pair 
of side frames 10 and 11 complementarily 
formed aid suitably connected together at 
the ends. A hopper is formed by two 
parallel plates 12 Secured to the side frames 
by suitable means such as the bolts and nuts, 
13. The other two sides of the hopper are 
closed by the crushing plates. 

Here in the relatively stationary breaker 
plate is ivotally supported at its upper 
end is a pil 14, and said plate has a curved 
portion 15 and a relatively flat or plain 
portion i{, which terminates in a detach 
able flat plate 17. The plate 17 is detach 
able to permit replacement when the same 
becomes worn. The hingedly supported 
relatively stationary plate is provided at 
each ed with side walls or webbing 18 

60. 

65 

70 

5 

80 

90 

OO 

O 

  

  



10 

5 

20 

25 

30 

35 

40 

50 

O 

60 

frames. 

2 

which terminate in bearings 19 that re 
ceive a pin 20. The pin 20 adjacent each 
end supports a rod 21 which extends longi 
tudinally, through the side framing of the 
machine and terminates beyond the Salile. 
Upon each rod 21 is positioned a coiled 
spring 22 which bears at one end upon the 
side frame and at the other end upon a 
washer 23 retained in adjusted position by 
a pair of lock nuts 24. All of the fol'e- 
going is either identical or substantially 
similar to that shown in the co-pending ap 
plication, Serial No. 495,048. The crusher 
plate in this invention is constructed in 
Substantially the same manner as that de 
scribed and illustrated in the co-pending 
application hereinbefore mentioned, and 
said crusher plate comprises a curved base 
plate 25 having the side walls 26 which 
terminate in a bearing portion 27. The 
bearing cap 28 associated with each bearing 
27 completes the bearing support for the 
curved base 25. Upon the curved base 
plate 25 is suitably secured a plurality of 
facing plates 26, and said facing piates 26, 
which are detachable, detachably support 
a plurality of differently sized crushing 
and cutting teeth, 27 and 127. The lower 
most portion, of the curved base 25 is faced 
with a pair of detachable plate members 
28. sa plate member's 28 form an al 
cuate surface having a center correspond 
ing with that of the shaft 29. The shaft 
29 thus pivotally supports the arcuate as 
Well as the curved crusher plate construc 
tion. Herein, see Figs. 2 and 3, the side 
frame is shown provided with a bearing 
30 adapted to 'eceive the non-eccentric 
shaft or supporting portions 31 of the shaft 
29. The supporting portions 31 of the shaft 
29 are large' in diameter than the shaft 
29. In this, manner the pivot or shaft 29 
may be readily removed from the machine 
through the bearing openings in the side 

As shown clearly in the several 
views the shaft. 29, is eccentric to its bear 
ing portions 31, and thus when the bear 
ing portions 31 are rotated in fixed bear 
ings, the eccentric shaft provides an ec 
centric pivot for the concentric and curved 
crusher plate. The shaft 31 is extended 
upon opposite ends and one end carries a 
pulley, wheel 32 by which power is applied 
to the machine. The other end of the shaft, 
31, 'arries a gear 33 which is adapted to 
mesh with another gear 133 upon a shaft, 
34, The shaft 34 is rotatably supported in 
the bearing blocks 36 and 37 suitably se 
clied to each other and to the framework 
of the machine. 

Positioned midway between the bearing 
|locks 36, and 37 and upon the shaft 34 is 
a circular eccentric. 38. The eccentric, 3S 
is rigid with the shaft and rotates there 
with: Adjacent the eccentric 38 is a link 
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53 which terminates in a bearing portion 
associated with which is another bear 

}}'ilion or cap 4 to surround the ec 
ci"cult tieber 3s. The base unen 
inter ediate its ends is provided 

l, a pai:' of eat's 42 which pivotally sup 
it & ill it, aid said pin supports the 

Othel end of the link 39 between said ears. 
fills 'otational hovement of the shaft 34 
is t'ai isfji'illed into reciplocatory move 
Ille. It Of the pin 4:3 ti'ough the eccentric 

'uctioil. 
e tile shaft 3i, which is an extension 

(1 tie ecceitric shift 29, and shaft 34 are 
ge:'ect togeti.e., there is a speed relation 
}etween the 'eciprocatory in ovement in 
pa!'ted to the curved crusher plate and the 
eccentiric movement, due to its eccentric 
pivot. By the use of a hunting tooth in 
One of the gear's 33 or 133, a non-repeating 
Speed leiation can be obtained if desired. 
This consti' (iction will reduce wear on the 
geal' teeth. It will be apparent that by 
cilianging the gear ratio, E. Will be : 
citange in the relationship of the pivotal 
ill ovement about the eccentric mounting 
i!: the in ovement of the eccentric center. 
By this a 'rangelinent, the machine is a clapt 
ek O Cltish material of different kinds to 
Silistaitially the same size, since the throw 
of tie ecceit: ic 'od or link 39 is the same 
in a ii cases foi' all gear changes. Thus a 
ii): ei'ial Willicly requires lepeated amne'. 
iing, rolling, O!' crushing before rupture, 
Will be citished by the machine when tle 
i'ite ( i i"ecipi'ocation of the link 3) is rel 
atively high. if the material is relatively 
soft (); easily reduced, the late of l'ecipro 
cation of the link 39 may be very low coin 
p:li'ed witl the lovenient of the ecce) tric 
piv;)tai Inointing. 

In Fig. 8 there is illustrated an extensio) 
and modified form of the particular means 
for Oscillating the crusher plate upon its 
eccentric mountings. In this modification 
the link 139 is adjustable in length and in 
addition the amount of said adjustment may 
be varied by interposing an eccentric collar 
137 between the eccentric 13S and the shaft 
134. By shifting the position of the collar 
137 relative to the shaft 134 various amounts 
of eccentricity can be obtained. This last 
variation can be obtained by other equivalent 
means, not shown, and the aforesaid varia. 
tion varies the amount of oscillatory move - 
ment of the plate 25. The first entioned 
adjustment merely determines the initial and 
final positions of the plate 25 upon the piv 
otal Support. A combination of both adjust 
ments will provide for considerable vari:- 
tion in the oscillatory movement of the plate 
25 independent of any gear ratio changre as 
heretofore explained. 
The movement and speed ratio of the ec 

centric pivotal mounting with respect to the 
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oscillatory driving means, as well as the 
reiative position of the eccentrie mounting 
to the curved crushing surface of the crusher 
plate, provides for the relief of pressure at 
the throat or discharge end of the hopper, 
which gives the machine increased capacity 
without any substantial variation in the siz 
ing of the material. 
While the invention has been described 

in considerable detail in the foregoing, it is 
to be understood that such detailed descrip 
tion is to be considered as illustrative and 
not restrictive in character, reference being 
had to the appended claims. 
The invention claimed is: 
1. A crusher having a crusher plate, and 

a plurality of actuating means connected 
and associated with said plate for creating 
a plurality of relief of pressure movements 
at one portion thereof during the crushing 
operation at the other portion thereof. 

2. ln a crusher, a crusher plate having an 
arcuate crushing surface, means for oscil 
lating said plate, and means positioned in 
wardly from the ends of the crushing sur 
face for imparting an independent move 
ment for securing relief of pressure. 

3. In a crusher, the combination of an 
eccentric mounting, an Oscillatory crusher 
plate having an arcuate crushing Surface, 
said plate being mounted inwardly of the 
ends of Said crushing surface on said mount 
ing, means for oscillating said plate upon 
Said mounting, and means for actuating said 
eccentric mounting for effecting a relief of 
pressure. 

4. In a crusher, a hopper having one side 
movable relative to the other, and means for 
causing one side of the hopper at its more 
restricted portion to move toward and away 
from the opposite side at a rate more rapid 
than the other portion. 

5. In a crusher, a breaker plate, a crusher 

plate to cooperate therewith, one end of said 
crusher plate being disposed nearer the 
breaker plate than the other end, means for 
moving said crusher plate relative to the 
breaker plate, and means for moving the said 
nearer end of said crusher plate toward and 
away from said breaker plate at a more i 
rapid rate than the opposite end of said 
crasher plate is so moved. 

6. In a crusher, the combination of an 
eccentric mounting, an oscillatory crusher 
plate mounted thereon, means fol' oscillating 
said plate upon said mounting, and means 
for actuating said eccentric mounting, the 
eccentric mounting being driven at such 
speed with respect to said oscillating means. 
that it effects a greater number of relief 
strokes by the lower portion of the crusher 
plate than pressure strokes by the upper por 
tion thereof. 

7. In a crusher, a crusher plate having an 
arcuate crushing surface, means for oscil 
lating said plate, an eccentric mounting for 
Said plate, and means for actuating said ec 
centric mounting simultaneously with said 
oscillatory means for imparting a combined 
and simultaneous downwardly and opening 
discharge movement to the lower portion of 
said crushing surface. 

8. A hopper having a breaker plate and 
an oscillatory crusher plate positioned with 
respect thereto, providing a discharge 
throat, means for Oscillating said crusher 
plate to impart a crushing action, and means 
for actuating one of said plates in timed re 
lation to said oscillating means for effecting 
a plurality of opening and closing move. 
ments of said throat during a single cycle 
of movement of said crusher plate. 
In witness whereof. I have hereunto af. fixed my signature. 
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