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To all, 7th O7, it Tru?tly conce71. 
Beit known that I, GEORGE LOWRY, a sub 

ject of the Queen of Great Britain, and a resi 
dent of Tiffin, in the county of Seneca and 
State of Ohio, have invented certain new and 
useful Improvements in Crushers for Stone, 
Ore, &c., of which the following is a full, clear, 
and exact description, reference being had to 
the accompanying drawings, forming a part of 
this specification. - 
Myinvention relates to machines for break 

ing or crushing stone, Ore, coal, and various 
hard and bulky substances into particles of 
smaller sizes, and more particularly to that 
type of crushers or breakers in which the 
crushing operation is performed principally 
by a gyratory crushing-head as distinguished 
from such crushers as utilize rocking jaws, 
rollers, and other or analogous devices for 
effecting the crushing or breaking operation. 
Among the primary objects of my invention 

is included that of producing a crusher in 
which the stone, ore, coal, or other material 
shall be subjected to a succession of crush 
ing or breaking operations whereby the ca 
pacity of any given machine is greatly in 
creased and the quality of crushed material 
produced is greatly improved in respect to 
uniformity of grade, and whereby also the 
maximum power of the machine is fully and 
effectively utilized; furthermore, to have the 
gyratory crushing-head actuated by a mini 
mum expenditure of power and with a mini 
mum development of friction by the actuat 
ing devices; also to produce a machine in 
which the belt transmission of power from a 
prime motor to the crusher shall involve the 
use of but few parts and at the same time 
properly direct and deflect the course of the 
transmitting-belt in such manner as to avoid 
all possibility of running off or unshipping 
the belt, and which shall also utilize a maxi 
mum proportion of the power delivered to the 
belt. I 
A still further primary object of my inven 

tion is to greatly facilitate and bring under 
the complete voluntary control of an attend 
ant the feeding of the material to the ma 
chine, so that such material shall be uni 
formly and effectively distributed to the 
crushing-head without possibility of choking 
the head or unduly crowding the feed, and at 

the same time so as to develop the maximum 
capacity of the machine. 
Another primary object of my invention is 

to provide improved means for insuring a 
perfectly free discharge of crushed material 
from the machine and a perfect exclusion of 
all dust, dirt, or other objectionable sub 
stances from contact with the driving-gear 
and such other operative parts of the machine 
as would be injured or impeded by such sub 
Stan CeS. 
Another primary object of my invention is 

to insure a thorough and easy lubrication of 
all of the frictional surfaces of the machine 
and to prevent all possibility of the entrance 
of dust or dirt into the lubricating-channels; 
furthermore, to facilitate the adjustment of 
the crushing-ring, so as to insure a perfect 
regulation of the size of the crushed material 
and so as to enable the sizes of the crushed 
material to be readily varied, as described. 
A still further primary object of my inven 

tion is to enable all of the principal driving 
appliances to be placed wholly external to 
the machine, so as to further insure such ap 
pliances against injury Or impediment by dust 
or dirt, and, furthermore, to dispense in cer 
tain instances with the usual interior dia phragm Or hopper. 
To the above purposes my invention con 

sists in certain peculiar and novel features of 
construction and arrangement, as hereinafter 
described and claimed. 
The more precise nature of my invention 

will be better understood when described with 
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reference to the accompanying drawings, in 
which 

Figure 1 is a side elevation of a crusher and 
a belt-gearing therefor embodying my inven 
tion, the lower part of the crusher-casing be 
ing partly broken away. Fig. 2 is an en 
larged central transverse vertical section of 
one form of crusher embodying my invention. 
Fig. 2 is a detached plan view of the lubri 
cator-distributing ring shown in Fig. 2. Fig. 
3 is an enlarged central transverse vertical 
section of a modified form of crusher also en 
bodying my invention. Fig. 3 is a detached 
view, in side elevation, of the cap or washer 
used in the machine shown in Fig. 3. Fig. 
4 is an enlarged central transverse section 
of a further modified form of crusher also 
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embodying my invention. Fig. 5 is a cle 
tached and enlarged plan view of the feed 
regulating hopper shown in Fig. 1. Fig. 6 is 
an enlarged horizontal section of the feed 
regulating hopper, taken on the line 6 6 of 
Fig. 1, the direction of view being downward, 
as indicated by the arrows applied to the sec 
tion-line. Fig. 7 is an enlarged and detached 
plan view of the belt-gearing embodying my 
invention. Fig. S is a detached sectional 
view of the inclined belt-deflecting pulley, 
taken on the line 8 S of Fig. 7. Fig. 9 is a de 
tached view, in central vertical section, of a 
sectional crusher-shaft adapted for use in 
connection with either form of machine em 
bodying my invention. 
For the sake of clearness, I will first de 

scribe the structure shown in Fig. 1, then in 
sequence the structure shown in Figs. 2, 3, 
and 4, and, finally, the attachments shown 
in detail in Figs. 5, 6, 7, and S. 

In Fig. 1 the external shell or casing of the 
crusher is shown as composed of a lower sec 
tion 1, an intermediate section 2, supported 
upon the upper end of the lower section, and 
an upper section or crown-feeder 3, resting 
upon the upper end of the intermediate sec 
tion 2. The lower section 1 is preferably of 
frusto - conical form, as shown, (although 
such precise form may be varied without de 
parting from my invention,) and is shown as 
bolted at its lower end to a base-plate 4, which 
rests upon a suitable bed or foundation, such, 
for example, as is shown at 5, the lower casing 
section 1 thus standing vertically. The lower 
part of the intermediate casing-section 2 is 
preferably of frusto-conical form, so as to con 
stitute an upward prolongation of the lower 
Section 1; but the upper part of said inter 
mediate section is preferably of cylindrical 
form, either both externally and internally, 
as shown, or in any event internally. The 
lower and intermediate sections 1 and 2 are 
preferably detachable from each other and 
may be secured together in any sufficiently 
strong and rigid manner. For example, the 
upper end of the lower section 1 is shown as 
provided with an external flange G, and the 
lower end of the intermediate section 2 is 
shown as provided with an external flange 7. 
Bolts 8 are shown as passed vertically through 
the flanges 6 and 7, so as to strongly connect 
the two sections together, each bolt S having, 
of course, a suitable retaining nut or nuts. 
The lower part of the uppersection or crown 

feeder 3 is preferably flared outwardly and 
downwardly, while the upper part of said sec 
tion is preferably flared upwardly and out 
Wardly, after the fashion of a hopper-mouth, 
these two parts being preferably united to 
gether integrally. This upper section or 
crown-feeder 3 is preferably also detachable 
from the intermediate section, and may be 
secured to the latter in any suitably strong 
and rigid manner. For example, I have shown 
the upper end of the intermediate section 2 
as provided with an external flange 9 and the ing-section 1. 

lower end of the upper section 3 as provided 
with a similar external flange 10. Bolts 11 
are passed vertically through these flanges 9 
and 10 and are provided with the usual re 
taining-nuts, so as to strongly connect the 
two sections together. 
Upon the top of the upper section or crown 

feeder 3 is supported a feed-regulating hop 
per 12, which, together with its attachments, 
will be hereinafter fully described; also, upon 
the bed or foundation 5 of the machine, and 
at one side of the latter, I have shown a driv 
ing-pulley 13, mounted upon a horizontal 

: shaft 14 so as to turn there with. The shaft 
14 is shown as journaled in suitable bearing 

! standards 15, rising vertically from the bed 
5, and a rope belt or cable 16 is shown as 
trained from over the periphery of the driv 
ing-pulley 13, the lower strand of said belt or 
cable extending directly to and around the 
periphery of a pulley 17 in the lower part of 
the crusher-casing and the upper strand of 
the belt or cable being trained beneath an in 
clined pulley 18, interposed between the driv 
ing-pulley 13 and the pulley 17 within the 
crusher-casing. Inasmuch as this driving 
gearing constitutes a part of my present in 
vention, it will be fully and completely de 
scribed at such point in the ensuing descrip 
tion as shall render such description perfectly 
clear. 
The structures shown in Figs. 2 and 3 are 

mounted in sectional casings similar to those 
just described and the casing-sections and 
their appurtenances are designated by simi 
lar numerals of reference in Figs. 1, 2, and 
3. In a general way it may be stated that 
the lower section 1 incloses the “actuating gearing,' (so termed in distinction from the 
external transmitting or belt gearing,) while 
the upper section incloses the crushing mech 
anism, the intermediate section inclosing the 
gyratory crusher-shaft. This is not strictly 
true, since the crushing mechanism is shown 
as partly inclosed by the upper end of the 
intermediate section and since the gyratory 
shaft is inclosed partly by both the lower and 
intermediate casing-sections, but the descrip 
tion sufficiently discloses the principal pur 
poses of the three sections. 

Referring now to Fig. 2, 19 designates the 
gyratory crusher-shaft, which is preferably 
of gradually-increased diameter from its lower 
end to its ball-fulcrum, and which is also of 
such length as to extend from the bottom of 
the lower section 1 to the top of the upper 
Section 3. The lower end of this shaft is 
stepped into a socket-bearing 20, formed ec 
centrically in a bearing-sleeve 21, which is 
surrounded by a tubular boss 22, passing cen 
trally through a web-plate 24, forming the 
bottom of the lower section 1. As to its body 
portion this web-plate is of concavo-convex 
form, placed with its concave surface down 
ward, and said web-plate is preferably bolted 
marginally to the lower end of the lower cas 

The tubular boss 22 may be 
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connected in any suitable manner to the cen 
ter of the web-plate, and a desirable form of 
connection is shown as consisting of a flange 
25, formed externally upon the sides of the 
bOSS and resting upon the upper surface of 
the Web-plate, bolts 23 being passed vertically 
through the flange and through the middle 
of the web-plate, and having suitable retain 
ing-nuts, SO as to strongly attach the boss to 
the web-plate. The lower end of the detach 
able boss 22 is closed by a cap 26, detachably 
secured to the lower end of said boss by screws 
2S or in any suitably strong and rigid manner. 
The lower end of the tubular sleeve 21 may rest 
directly upon the upper surface of the cap 26, 
but it preferably rests upon a cross-bar 27, suit 
ably supported in the lower part of the section 
1 and interposed between the sleeve and the 
cap, so as to take the wear. In order to fur 
ther reduce the wear resulting from the axial 
movement of the sleeve 21 in the boss 22, the 
sleeve may be provided with one or any suit 
able number of vertical rollers 29, placed in 
a laterally-recessed portion at one side of the 
sleeve and interposed between the wall of 
such recess and the inner surface of the sleeve, 
the ends of the roller or rollers 29 being jour 
naled in the upper and lower parts of the 
sleeve. 
Upon the upper end of the sleeve 21 is 

keyed or otherwise secured, so as to turn with 
the sleeve, the pulley 17, previously referred 
to, this pulley being desirably of frusto-con 
ical form in Cross-section, so as to extend ob 
liquely outward and downward from its hub 
or center to its periphery. The arrangement 
of these parts is such that as the pulley 17 
revolves it rotates the sleeve 21 with it, caus 
ing the lower end of the shaft 19 to describe 
a circle eccentric to the center of the pulley 
and also causing said shaft to revolve axially, 
the purpose of the eccentric and axial move 
ments being hereinafter explained. 
At its upper portion the gyratory crusher 

shaft 19 is formed or provided in any suitable 
manner with a spherical enlargement 30, 
which has its bearing in an internally-spher 
ical bearing-socket 31. This socket is formed 
or otherwise suitably provided with radial out 
Wardly-extending spider-arms 32, the outer 
extremities of which are suitably connected to 
Or united to a horizontal supporting-ring 33, 
which rests in rabbets in the upper end of 
the intermediate section 2 and the lower end 
of the upper section 3, the spaces between 
the spider-arms 32 affording free passage 
downward for the partly-crushed material. 
The upper extremity 34 of the crusher 

shaft is of conical form and is surrounded 
by a conical primary crusher-head 35, said 
head being retained upon the upper end of 
the shaft by a nut 36, screwed upon the up 
per extremity of said shaft. The crusher 
head 35 may, however, be secured to the 
shaft in any manner which will permit the 
crusher-head to be detached from the shaft, 

but which will also prevent the crusher-head 
from moving independently of the shaft. 
The primary crusher-head 35 is surrounded 

by a crusher-ring 37, which is shown as set 
in the recessed inner Surface of the crown 
feeder 3, so as to be incapable of movement 
therein. This crusher-ring 37 may be either 
in the form of a single piece or it may be 
composed of sections, as preferred, and the 
same is true also of the crusher-head, and, 
furthermore, the crusher-ring may be bolted 
or secured in any suitably firm manner with 
in the crown-feeder 3, while the outer sur 
face of the crusher-head and the inner sur 
face of the crusher-ring may either be chilled 
in casting or be covered with suitable har 
dened facings. Again, these surfaces may 
be roughened or corrugated, if desired, in 
any suitable manner to facilitate their crush 
ing action. In any event the outer surface 
of the primary crusher - head extends ob 
liquely downward and outward, while the in 
ner surface of the crusher-ring extends ob 
liquely downward and inward, easy entrance 
thus being afforded for the uncrushed mate 
rial, and such material being successively 
broken into smaller and smaller particles as 
it works downward between the head and 
the ring. 

For a comparatively short distance down 
ward from the spherical enlargement 30 the 
shaft 19 is shown at 38 as of cylindrical form, 
and surrounding this cylindrical portion 38 
is a secondary or auxiliary crusher-head 39. 
The shaft 19 may or may not be formed with 
the cylindrical portion 38, but in any event 
the auxiliary or secondary crusher-head 39 
is so secured to the shaft, at a point below 
the spherical enlargement thereof, as to move 
always with the shaft. As a desirable con 
struction this secondary crusher - head is 
shown as composed of a conical outer or body 
portion and an inner portion or hub 40, 
united to the body portion by radial arms 41. 
The outer surface of the secondary head in 
clines downward and outward and may be 
chilled in casting and suitably roughened or 
corrugated, or it may be covered with a suit 
able hard facing. The hub 40 may be keyed, 
bolted, or otherwise firmly secured to the 
shaft 19, and the body portion of the head 
may be either of integral form or built up of 
separate sections suitably secured together, 
as preferred. In any event this secondary 
crusher-head 39 is surrounded by a second 
ary crusher - ring 42, which fits within the 
upper cylindrical portion of the intermediate 
casing-section 2 in Such manner as to be 
movable upward and downward therein, but 
immovable axially in said section. These re 
sults may be accomplished in a great variety 
of ways. For example, the inner surface of 
the cylindrical upper portion of the casing 
section 2 may be formed with any desired 
number of vertical grooves 43, the lower ends 
of which terminate at an inwardly-extend 
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ing horizontal shoulder 14, formed on the 
lower part of said inner surface, the upper 
ends of said grooves opening at the upper 
margin of the section 2. Corresponding ver 
tical ribs 45 are in such instance formed upon 
the outer surface of the secondary crusher 
ring 42, each rib entering one of the grooves, 
and said ribs being so placed that when the 
ring is in its lowest position the lower ends 
of the ribs 45 rest upon the shoulder 44, and 
thus support the ring, and the ribs and 
grooves thus also preventing any axial move 
ment of the ring. 
As a means for raising and lowering the 

secondary crusher-ring 42, so as to regulate 
the fineness of the secondary crushing, ad 
justing-screw's 46 may be used, such screws 
being inserted downwardly through the lower 
part of the crown-feeder 3 and having on their 
upper end portions collal's or shoulders 47, 
which rest upon the crown or section 3. The 
lower ends of these screws are threaded and 
enter threaded sockets in the upper part of 
the ring 42, and the arrangement is such that 
by turning the screws 46 in one or the oppo 
site direction the secondary crusher-ring will 
be raised or lowered, as desired. The inner 
surface of this crusher-ring inclines down 
Wardly and in Wardly and may be chilled and 
roughened or corrugated, or it may be pro 
vided with a hardened facing; and, further 
more, the ring may be either a single piece or 
in sections, as preferred. In any event the 
partially-crushed material from the primary 
crusher head and ring falls through the spaces 
between the arms 32 of the ball-socket bear 
ing 31 and enters the space between the sec 
ondary crusher-head and crusher-ring, and 
working downward through the latter is ef 
fectively crushed. This double-crushing ac 
tion greatly increases the capacity of the ma 
chine and also the uniformity of the product. 
After passing through the Secondary crush 
ers the material falls into the lower casing 
section 1 and is directed outward therefrom, 
through a discharge-opening 4S in one side 
thereof, by an oblique chute or diaphragm 49 
and spout 50, the crushed material being sub 
sequently Screened and graded, as required. 

In order to protect the driving-gear within 
the lower end of the casing-section 1 and also 
the shaft 19 from injury by the dust and 
Smaller fragments of material, the diaphragm 
49 is of such form as to fit closely against the 
inner surfaces of the lower part of the upper 
section 2 and the lower section 1, and said 
diaphragm also closely surrounds a cylin 
drical thimble 51, which is of such length as 
to extend vertically considerably above and 
below the diaphragm. Calkings, of lead, sol 
der, oakum, or any other suitable material, 
may be used to pack the joints between the 
sides of the sections 1 and 2 and the edges of 
the diaphragm 49, and also between the open 
ing of said diaphragm and the thimble 51. 
The lower end of this thimble is tightly in 
serted into a hollow boss or hub portion 52, 

4. 576,519 

preferably integral with a concave partition 
53, said partition being supported at its up 
per margin upon the upper end of the casing 
section 1 and having at one side an opening 
54, through which the crushed material passes 
on its way out of the machine. The inner end 
of the spout 50 is shown as tightly embracing 
and as liveted to the opening 54 of the con 
cave partition 53 and as protruding somewhat 
out of the discharge-opening 48, provided in 
section 1, and an extension-plate 55 is shown 
as also protruding outward through said dis 
charge-opening 4S and as riveted at its inner 
end to the partition-opening 54. It will be 
observed that the chute or diaphragm 49 not 
only tightly surrounds the thimble 51 and 
materially assists in retaining the same in its 
proper position with respect to the sections I 
and 2, but also directs the crushed material 
outward to the spout 50, which is carried by 
the concave partition 53, the latter also tightly 
embracing and supporting said thimble 
through the medium of the hollow boss or 
hub portion 52. Thus the driving-gear and 
the shaft 19 are doubly and effectually pro 
tected from injury by dust or dirt and a free 
course of discharge is provided for the crushed 
material. The diameter of the thimble 51 is 
of course to be amply sufficient to permit the 
unobstructed gyratory movements of the 
crusher-shaft 19. 

In order to provide for the easy and effect 
ive lubrication of the working parts of the 
machine, I provide attachments, which I will 
now proceed to describe. The ball-joint 
bearing of the gyratory crusher-shaft 19 is 
lubricated by oil fed to the bearing-socket 31 
through one or any suitable number of feed 
pipes 56, each of which is connected at its 
inner end to the upper part of the bearing 
socket, so as to communicate with a horizon 
tal oil-channel 57, formed in the upper part 
of the inner surface of Said Socket and open 
ing into the interior of the socket. Within 
this channel 57 is placed an oil-distributing 
ring 58, which is of somewhat less external 
diameter than the greatest diameter of the 
channel, and also of somewhat less thickness 
from its lower to its upper surfaces than the 
channel, the diameter of the opening of the 
distributing - ring being somewhat greater 
than the diameter of the adjacent part of the 
crusher-shaft, and these dimensions being 
such as to permit a gradual rotation of the 
ring in its channel. The distributing-ring 
58 is formed, either on its under surface only 
or on both its under and upper surfaces, with 
radial channels 59, which, as the ring gradu 
ally moves or shifts and rotates in the chan 
nel 57, feed the oil inward to the cavity of 
the bearing-socket 31. Each feed-pipe 56 ex 
tends outward through the crown-feeder 3 and 
at its outer end is connected to a suitable oil 
cup or to an oil-reservoir sufficiently elevated 
above the bearing-socket 31 to insure an ef 
fective gravity feed of oil. 
The bearing of the lower end of the crusher 
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shaft 19 in the bearing-sleeve, 21 is lubricated 
by oil fed through one or more feed-pipes 60, 
each of which is shown as extending obliquely 
inward and downward through the upper 
part of the lower casing-section 1, and the 
outer end of each of which is connected to a 
suitable oil-cup or to an oil-reservoir suffi 
ciently elevated above the bearing-sleeve 21 
to insure an effective gravity feed of oil. The 
inner end of each feed-pipe 60 delivers into 
a cavity 61, formed in the upper side of the 
middle portion or hub of the pulley 17, and 
the oil descends from said cavity 60 into the 
bearing-socket of the sleeve 21 through the 
expanded upper end 62 of said cavity. The 
upper journal-bearings 63 of the rollers 29 
also open into the cavity 61, so that some of 
the oil flows downward over the rollers and 
even enters and lubricates their lower jour 
mal-bearings, in addition to lubricating the 
rollers themselves. 
the oil is permitted to work downward be 
tween the bearing-sleeve 21 and the inner 
surface of the boss 22 and also between the 
lower end of the sleeve and the cap 26, so that 
all parts of the bearing-surfaces in the lower 
part of the machine are thoroughly lubricated. 
In the structure shown in Fig. 3 many of 

the parts are precisely similar to those shown 
in Figs. 1 and 2 and such similar parts are 
designated by the same reference-numerals 
as are used in said preceding figures. This 
structure, however, involves certain modifi 
cations in the form and arrangement of the 
primary and secondary crusher heads and 
rings, in the devices for protecting the driv 
ing-gearing from dust and for discharging the 
crushed material from the machine, and also 
in the means for lubricating the ball-fulcrum 
bearing and the bearings for the lower end of 
the crusher-shaft and of the devices connected 
there with, and, furthermore, certain modifi 
cations in the devices for securing the upper 
or primary crusher-head. In this instance 
the detachable boss 22 of the web-plate 24 is 
dispensed with, and in lieu thereof a boss 64, 
formed integrally with the web-plate, is em 
ployed, this integral boss, in its general form 
and functions being similar to the separable 
boss 22, before described. The lower end of 
the boss 64 is closed by a removable cap 26, as 
before, said cap being here shown as flanged 
upward marginally, so as to embrace the lower 
end of the boss, and such upward flanging be 
ing desirable (although not essential) in either 
form of construction, since it insures a tighter 
joint between the cap and the boss. The 
bearing-sleeve 21 is in this instance made 
somewhat longer than before, so that the up 
per end of said sleeve shall come up flush 
with the upper surface of the center or hub 
of the pulley 17, the oil-cavity 61 being here 
formed directly in the upper end of the sleeve 
instead of in the hub, as before. 
tion 53 and diaphragm 49 are in this instance 
dispensed with, and the inner end of the 
chute or spout 50 is secured around an outlet 

It will also be seen that 

The parti 

Opening 65 at one side of the lower part of a 
discharge-hopper 66, which may be supported 
in any suitable manner within the interme 
diate casing-section 2. As a desirable way 
of Supporting this discharge-hopper its upper 
margin is shown as resting upon an internal 
horizontalledge or flange 67, formed with the 
intermediate section 2, and said hopper is 
also shown as formed integrally with a thim 
ble 67, rising from the bottom of the hopper 
and surrounding the crusher-shaft 19, said 
thimble being of sufficient internal diameter 
to permit the shaft 19 to gyrate unobstruct 
edly. A flaring guard 69 may, if desired, be 
secured to the upper end of the thimble 67 so 
as to prevent dust or particles from flying in 
ward from between the secondary crusher 
head and ring and entering between the thim 
ble and shaft, but such guard is not essential 
and may be dispensed with if not desired. 
The secondary crusher-head 39 is here shown 
as secured to the shaft 19 by a key 70, inserted 
between the cylindrical portion 38 of the shaft 
and the hub 40 of the head, but, as before 
stated, the secondary crusher-head may be 
rigidly, but detachably, secured to the shaft in 
any suitable manner. The secondary crusher 
ring 42 is here shown as adjustable upward 
and downward within the upper part of the 
intermediate casing-section 2 by means of ad 
justing-screws 71 of which there may be two 
or any desired number, and each of which is 
screwed upwardly through the flange or shoul 
der 68. The upper ends of these adjusting 
screws impinge against the under side of the 
secondary crusher-ring and the lower angular 
ends extend adjacent to openings 72, formed 
through the casing-section 2, the arrangement 
being such that a wrench may be successively 
introduced through the openings 72 and ap 
plied to the lower ends of the screws 71, so as 
to turn said screws in one direction or the 
other and thus raise or lower the 'rusher-ring 
42, as required. The ball-joint cavity for the 
crusher-shaft is in this instance formed in 
a socket-piece 73, resting removably in a sup 
porting-ring 74, united to the inner ends of 
the spider-arms 36, the outer ends of said 
arms being here shown as formed integrally 
with the crown-feeder section 3. It is to be 
understood that the socket-piece 73 may 
either be formed of a single piece or that it 
may be composed of sections, as preferred. 
In any event the upper part of the socket 
piece contains an oil-cavity 75, which opens 
at the top of the socket-piece, so as to receive 
oil from the primary crusher-head, as will be 
presently described. A packing-ring 76, of 
oakum, rope, or any other suitable material, 
is preferably placed upon the top of the 
socket-piece 73, around the opening of the oil 
cavity 75 thereof, so as to close the space 
between the socket-piece and the primary 
crusher-head 35, and thus prevent dust and 
dirt from working inward between the socket 
piece and the spherical portion 30 of the 
crusher-shaft. In its general form the pri 
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mary crusher-head 35 is similar to the primary 
crusher-head previously described, but in 
this instance the head is formed with an in 
ternal oil-cavity 77, surrounding the shaft 19, 
and from said cavity lead downward any de 
sired number of oil-channels 78, which con 
duct the lubricating-oil from said cavity 77 
to the opening of the oil-cavity 75 in the 
socket-piece 73. Oil is fed into the cavity 
77 of the head 35 through an L-shaped oil 
channel 79, the upper end of which opens out 
of the upper extremity of the shaft 19 and 
the lower end of which opens through one 
side of said shaft, so as to communicate with 
the oil-cavity 77. 
retaining nut 36 (shown in Fig.2) is dispensed 
with and a cap or washer 80 and retaining 
screw SI are used in lieu of the nut. The 
body 82 of the cap or washer 80 is shown as 
of less width than the top thereof and as of 
inverted frusto pyramidal or conical form. 
One or any suitable number of ribs or fins 83 
are formed upon the outer part of the body 
portion 82 of this cap, and said body portion 
is inserted into a correspondingly-shaped cav 
ity in the upper end of the shaft 19. The fins 83 
enter lateral recesses in the upper end of the 
shaft, and the arrangement is such that the 
cap 80 cannot be turned by any rotation of 
the primary crusher-head 35 on the shaft. 
The screw S1 is threaded into the upper end 
of the oil-channel 79, and as the cap or washer 
S0 is prevented by its fins 83 from turning it 
prevents this screw 81 from being unscrewed 
by any revoluble play of the head 35 on the 
shaft. In this respect the arrangement is ad 
vantageous over the retaining-nut 36, because 
there is a possibility of the revoluble play of 
the head 35 working the retaining - nut 36 
loose. At the same time the retaining-screw 
S1 also prevents the entrance of dust into the 
oil-channel 79. 
The structure shown in Fig. 4 involves, es 

sentially, a reversal of the relative positions 
of the crushing and actuating mechanisms, 
the crushing mechanism being located in the 
lower part of the casing, while the actuating 
mechanism is located in the upper part of 
said casing. The casing is shown as of essen 
tially similar character to those of the struc 
ture above described, and the crushing mech 
anism is also of similar essential character to 
those previously described. The gyrating 
crusher-shaft 19 is in this instance shown as 
of gradually-increased diameter from its up 
per toward its lower end, and the spherical 
enlargement 30 is shown as located near the 
lower end of the shaft. The lower extremity 
of the crusher-shaft is shown as supported 
upon a horizontal cross-bar 84, which is sup 
ported in any suitable manner in the lower 
part of the lower casing-section 1. The up 
per Casing-Section 3 is formed at its sides with 
two or any desirable number of openings 85, 
through which the material to be crushed is 
to be introduced in any preferred manner, 
and the primary crusher-head 86 is located 

In this instance also the 

just above the Spherical enlargement 30, 
while the secondary crusher-head 87 is lo 
cated just below said enlargement. The pri 
mary and secondary crusher-heads are shown 
as similar inform to the primary and second 
ary crusher-heads shown in Fig. 2, and the 
socket-piece 90 is also shown as of similar 
form to the socket-piece 31 in Fig. 2, said 
socket-piece being supported by spider-arms 
91, extending radially inward from a support 
ing-ring 92, and the spider-arms and ring be 
ing similar to the arms 32 and ring 33 in Fig. 
2. The primary crusher-ring 88 is secured 
in the upper part of the intermediate casing 
section 2 in generally similar manner as the 
crusher-ring 37 is secured in the crown-feeder 
3, and an oil-distributing ring 93 is inserted 
into the upper part of the socket-piece 90 
similarly as the ring 58 is inserted into the 
socket-piece 31, one or more oil-feeding pipes 
56 conducting oil to the ring from cups or 
reservoirs, as before, but in this instance ex 
tending through the intermediate casing-sec 
tion 2. It is to be understood, however, that 
crushing devices similar in general form to 
those shown in Fig. 3 may be placed in the 
lower part of the casing in Fig. 4, and that 
various other changes in details of construc 
tion and arrangement may be adopted with 
out departing from the essential spirit of my 
invention so long as a primary and a second 
alry crushing apparatus are employed. The 
machine is shown in Fig. 4 as supported upon 
an open base-piece 94, through which the 
crushed material may fall and be carried to 
any suitable point. In the top of the upper 
casing-section 3 is supported a removable 
bearing-boss 95, similar in general form to the 
bearing-boss 22, (shown in Fig. 2,) this boss 95 
having an extended flange 96, similar to the 
flange 25 of the boss 22, and resting upon the 
top of the upper casing-section 3, and also 
secured thereto by bolts 97, passing vertically 
through the flange 96 and the top of said cas 
ing-section 2. Through the boss 95 extends 
a bearing-sleeve 98, similar in general form 
to the bearing-sleeve 21 in Fig. 2, the upper 
end of the gyratory crusher-shaft entering an 
eccentric socket-opening at the under side of 
the sleeve, and said sleeve being provided 
with bearing-rollers 99, similar to the bearing 
rollers 29 of Fig. 2. The upper end 100 of this 
bearing-sleeve 98 is, however, closed in this 
instance and is surrounded by the tightly-fit 
ting hub of a driving-pulley 101, the upper ex 
tremity of the end 100 being shown as extended 
laterally over the upper side of the pulley 
hub, and the sleeve being so connected to the 
pulley as to turn always there with. Three 
strands 102 of rope or cable belting are trained 
around the periphery of the driving-pulley 
101 and lead them over two idle-pulleys 103, 
journaled side by side in brackets 104, ex 
tending from one side of the upper part of 
the casing-section 3; but one pulley 103 is 
shown, but as the companion pulley is pre 
cisely like the one shown and is simply placed 
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beside it the arrangement is believed to 
be obvious. From the idle-pulleys 103 the 
strands of rope 102 extend downward and 
then outward beneath a pair of parallel idle 
pulleys 105, (one of which is shown,) jour 
naled in brackets 106, projecting outward 
from the corresponding side of the casing 
section 1. From the idle-pulleys 105 the rope 
strands 102 extend outward to a belt-wheel 
of a suitable prime motor. It is to be under 
stood that, if preferred, bearing attachments 
similar to those shown in Fig. 3 may be em 
ployed in this instance, with such minor 
modifications in form and arrangement as 
may be necessary to adapt the devices to their 
inverted position, and also that any form of 
bearing devices may be employed, (such as 
will impart the required gyratory motion to 
the crusher-shaft,) without departing from 
the essential spirit of my invention. 
The machine in either of the forms shown 

in Figs. 2 and 3 may obviously be driven by 
various forms and arrangements of gearing 
adapted to transmit power from a prime mo 
tor to the driving-pulley 17, but I have shown 
and will now describe a form of transmitting 
gearing which is peculiarly adapted to the 
requirements of the machines shown in Figs. 
2 and 3 on account of its simplicity and di 
rectness of operation and of its ability to 
transmit the maximum power applied to the 
belt, and also on account of its adaptitude 
for location wholly outside of the machine 

35 
itself. 
The shaft 14, previously referred to, upon 

which the belt-wheel 13 is mounted is placed 

45 

55 

horizontally at one side of and away from 
the machine and may be connected directly 
by a crank to an engine, or it may be geared 
or bolted in any suitable manner to a motor 
of any desired type. The belt-wheel 13 of 
this shaft stands vertically, while the driv 
ing-pulley 17 of the machine lies horizontally, 
and in order to properly deflect the belt 16 
from over the periphery of the vertical pulley 
13 to the periphery of the horizontal pulley 
17 in the simplest and most direct manner 
I employ an inclined intermediate pulley 107. 
This pulley 107 is shown as journaled upon 
the upper end of a shaft 108, the lower end 
of which is provided with a spherical enlarge 
ment 109. The spherical enlargement 109 
fits within a divided spherical bearing-cavity 
formed partly in the upper surface of a base 
piece 110 and partly in the under surface of 
a cap-piece 111, the base 110 being suitably 
Secured to the bed 5 of the machine at a point 
between the pulleys 13 and 17, and the cap 
Ill being connected to the base in such man 
ner as to be clamped downward forcibly upon 
the spherical enlargement 109, and thus re 
tain the shaft or arm 108 in any desired po 
sition of inclination. In order to effect this 
clamping of the shaft or arm 108, I have 
shown set-bolts 112 as passed downwardly 
through the cap 111 and as threaded into the 
base 110; but although this is a simple and 

desirable way of clamping the arm 108 I de 
sire it to be understood that various other 
means may be adopted for this purpose with 
out departing from the essential spirit of my 
invention. - 

Thus it will be seen that the lower strand 
of the cable 16 runs directly from the lower 
part of the periphery of the pulley 13 to the 
periphery of the pulley 17, while the other 
strand of said cable leads from the upper part 
of the periphery of pulley 13 downward be 
neath the periphery of the intermediate or 
deflecting pulley 107 and thence obliquely and 
horizontally to the periphery of the pulley 17, 
there obviously being no possibility of the 
belt running off of any of the pulleys, and all 
necessity for an objectionable multiplicity of 
deflecting-pulleys being avoided. Lubrica 
tion of the pulley 107 may be provided for by 
an oil-cavity 113 in the upper side of the pull 
ley-hub, and lubrication of the ball-and-socket 
bearing of the arm 108 may be provided for 
by an oil-cavity 114 in the upper side of the 
cap 111. 
With the machines shown in Figs. 2 and 3 

it is desirable to insure a gradual distribution 
of the uncrushed material into the space be 
tween the primary crusher-head and crusher 
ring in order to avoid choking of the feed and 
stoppage of the machine or injury to the head 
or ring. I have provided effectively for such 
a distributive feed by means which I will now 
proceed to describe. The hopper 12 above 
referred to contains in its interior, throat, or 
lower part a horizontal guard or shield 115, 
(shown as of approximately triangular form, 
so as to leave entrance-openings 116 at its 
sides, through which the uncrushed material 
may pass.) Through the sides of the hopper 
are formed horizontal slots 117, through each 
of which works a horizontal cut-off gate 118. 
Each of these gates 118 is pivoted at one end, 
as at 119, to the side of the hopper, and the 
opposite end of the gate is preferably pro 
vided with a handle 120 to be grasped by an 
attendant. Through the sides of the lower 
part or throat of the hopper 12 are formed 
any desired number of vertical slots 121, and 
the purpose of said slots is to permit a suit 
able bar to be inserted by the attendant, SO 
as to stir the material in the hopper in the 
event of any possible choking of the material 
therein, and thus to free such material. 
I desire it to be clearly understood that, 

while I have in each instance shown the Outer 
shell or casing of the crusher as composed of 
three detachable sections, I do not desire to 
be understood as limiting myself exclusively 
either to such precise number of sections, nor 
to a sectional form of casing, since the casing 
may be of any desirable form without depart 
ing from the essential spirit of my invention. 
A sectional casing is, however, advantageous 
for ease in shipment and transportation, and 
for the same reasons a sectional crusher-shaft, 
such as I have shown in Fig. 9, is also a de 
sirable feature of these machines. This shaft 
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consists of two longitudinal sections 19 and 
19, the adjacent ends of such sections being 
formed each with a transverse external flange 
122, through which are inserted bolts 123 for 
connecting the two shaft-sections together. 
After such connection has been made a ring 
124 is screwed upon the externally-screw 
threaded margins of the flanges, so as to ef 
fectively secure said flanges together, and the 
edges of the ring are bent under and over the 
flanges, as shown. The shaft-section 19 car 
ries the spherical enlargement 30 and has at 
the end adjacent to the section 19° a longi 
tudinal socket 125 to receive a longitudinal 
extension 126 of the end of the section 19, 
Such socket and extension being preferably 
anguiar in cross-section. Thus a strong con 
nection is made between the shaft-sections, 
while such such sections are rendered readily 
detachable for shipment and transportation. 
Obviously this shaft is adapted for use in 
either of the machines above described, such 
minor changes in its attachments as may be 
required being evidently apparent. 

I desire it to be understood that while I 
have shown ropes or cables 16 and 102 as em 
ployed with the machines and have also 
shown grooved pulleys 13, 17, 101, 103, 105, 
and 107 to receive said ropes or cables belts or 
sprocket-chains may be substituted for either 
or both of the cables and belt or sprocket pull 
leys may be substituted for the cable-pulley's 
without departing from the essential spirit of 
my invention. 
After the machine is started the attendant 

pulls one of the gates 118 outward, so as to 
open the corresponding feed-passage 116. A 
charge of uncrushed material is now dumped 
into the hopper and is partly sustained by 
the shield 115 and the closed gates 11S, so as 
to remove the weight of the entire charge 
from the primary crushing head and ring. A 
certain amount of the uncrushed material falls 
through the open feed - passage 116, and as 
Soon as such material has been easily received 
by the primary crusher-head the correspond 
ing gate 118 is closed and another gate is 
opened, so as to permit more of the material 
to enter the machine. This opening and clos 

ing of the gates is continued during the op 
eration of the machine, (one gate or another 
being always open,) and thus no choking of 
the crushing devices can occur. IBy the use 
of suitable spouts or chutes entering the feed 
openings S5 of the machine shown in Fig. 4. 55 
this distributive feed can be readily applied 
to said machine. 
Having thus described my invention, what 

I claim as new therein, and desire to secure by 
Letters Patent, is 

1. The combination with a case constructed 
as described, of a gyratory shaft having a ball 
fulcrum, the bearing for said shaft firmly sup 
ported within the frame, the upper crusher 
ring held in the upper flanged portion of the 
case, the upper crusher-section detachably 
mounted upon the shaft above the fulcrum, 
the lower crusher-ring, the screws secured to 
the upper portion of the ring and projected 
through the case for adjustably supporting 
said ring, and the lower crusher-section firmly 
mounted upon the shaft below the fulcrum, 
and means for revolving said shaft, substan 
tially as shown and described. 

2. The combination with the case and gyra 
tory shaft having a ball-fulcrum, of the tubu 
lar boss, the sleeve located in said boss, said 
boss receiving the lower end of said shaft, a 
friction-l'oller mounted in said sleeve, the top 
of the sleeve being formed with a chamber to 
receive a lubricant, a drive wheel or gear 
mounted upon the upperportion of the sleeve, 
and the upper and lower crusher-sections 
mounted on said shaft above and below the 
fulcrum respectively, substantially as shown 
and described. 

3. In a crusher or breaker, a gyratory shaft 
made in sections, one of which has a socket 
and the other an extension fitting Said socket, 
both of said sections having flanges bolted to 
gether and threaded upon their periphery, 
and a collar screwed upon said flanges, sub 
stantially as shown and described. 

GEORGE LOWRY. 
Witnesses: 

JNO. L. CONDRON, 
OTTO R. BARNETT. 
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