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v all whony it may concern:

Be it known that we, Arrnur Nitpkg-
aever and Ricuarn Brrxiano, both cili-
zens of the United States, residing at Mil-
watkee, county of Milwaukee, and State of
Wisconsin, have invented certnin new nnd
useful Improvements in Crushers, fully de-
seribed and represented in the following
specifieation and the necompanying draw-
ings, forming a part of the same.

This invention relates particularly to that
class of crushers for stone, ore and the like,
known as gyratory crushers, the especial ob-
ject of the invention being to provide a more
compacet, lighter and stronger muchine of
this class, and further to provide a machine
which may be adjusted for any desired driv-
ing and delivery nrrangement, thusavoiding
special construction of machine parts to
meet different conditions.

In the preferred form of muchine cm-
bodying the invention, that portion of the
machine below the crushing head is short-
ened by omitting the usual delivery chute
and chamber between the crushing head and
driving mechanism, and arranging the dviv-
ing mechanism directly below the crushing
hend with spuce between the driving mecha-
nism and casing for the delivery of the
crushied material around the driving mecha-
nism to n dischurge chute at the bottom of
the machine, The crushed materinl is re-
ceived by n rotating disk below the head
and thrown off the disk by centrifugal foree,
the top surface of the disk being inclined to
nidthisnction, The diskis preferably formed
by the main genr, which for this purpose
has its teeth on its under side, the crushed
material being delivered from the top of the
eear to the unnular passage surrounding the
driving mechanism, the gear and hub be-
ing constructed to form a chamber inclos-
ing and protecting the driving gears nnd
other parts, In order to permit the counter
shaft to be set in any desired position relu-
tively to the mauin shaft, the portion of the
casing inclosing the driving mechanism,
which carries the counter shaft, is separate
from the upper casing inclosing the head
and is united to the upper casing by a cir-
cular symmetrical joint, so that the lower
casing and counter.shaft may be positioned
as desired relativel{ to the upper easing. In

1e discharge in any de-
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sired direction, the hopper casing at the bot-
tom of the crusher, which earries the dis-
charge spout, is made scparate from the
lower easing and 1s secured to this lower cas-
ing by a circular symmetrieal joint, so that
the spout mny be set to deliver in any di-
rection without regard to the position of
the lower casing and counter shadt.

The invention ineludes, in addition to the
zeneral features above outlined, certain fea-
tures of construction and combinations of
parts, all as fully deseribed hereafter and
particularly pointed out in the claims,

In the accompanying drawings, which
show a gyratory crusher of a well known
type embodying all the features of the in-
vention in their preferred form, as applied
to such a crusher: Figure 1 is a side eleva-
tion of the crusher looking from the counter
shaft side, Fig, 2 i1s a vertical central sec-
ticn of the crusher. Fig. 8 is n horizontal
scetion on the line 3—3 of Fig, 2. TMig. 4 is
a detail vertical section on the line 4—4 of
Fig, 3.

Yeferring to said drawings, A is the
upper easing or shell carrying the spider
B3, and € the lower casing or shell inclosing
the driving mechnnism, with the hopper
cusing D Dbelow it earrying the discharge
spout I, The crusher shaft I carrying the
erushing head is shiown as suspended in the
spider BB by the well known suspension of
t{le McCully putents, hut may be supported
otherwise within the invention, The coun-
ter shaft 1T is mounted in the countershaft
bracket I on casing C and is shown as driven
by the usual pulley K.

The upper and lower casings A, C are se-
eured together by the cireular joint 10, sym-
metrieal throughout, so that the lower cas-
ing C may be turned to any position rela-
tively to the upper casing A, and the coun-
ter shaft 1T thus adjusted at any desired
angle relatively to the main shaft.,  The two
casings A, C are shown as bolted together
by bolts 1, und the upper casing is provided
with extended flanges forming brackets
which will rest on the foundation or sup-
ports X thereon, so that the boltom casing
with the driving. mechanism may be re-
moved downward from the upper casing
cavrying with it the counter shaft and gear-
ing. The lower casing C and hopper cas-
ing D are secured together by a circular
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{oint‘ 11 symmetrical throughout, so that the
opper with its discharge spout E may be
turnéed to any desired position relatively to
the casing. C, and the hopper casing D is
shown as secured to the easing C by bolts 2.

Referring now to the specific construc-
tion of the parts within the casing C, the
<haft is nctuated by the ececntric Li which
may be of the usual or any- suitable form,
and- is mounted to rotate within the fixed
central hub M carried by arms 12 extending
inward from the opposite sides of the cas-
ing C. The main c{riving gear N has its
top surface 18 immediately below the crush-
ing head G, which surface is inclined out-
ward, and the driving teeth 3 on its under
side engaging the pinion O on the counter
shaft 1. The cnsing C is of such size as
to provide nn annular delivery space sur-
rounding the gear N and hub M, through
which the crushed material passes from the
top of the gear N downward around the
driving mechanism to the hopper D and
spout . To inclose and protect the gear-
ing and cccentrie, the gear N has an outer
flange 4 and the hub M a flange 14, co-act-
ing to inclose the gearing except above the
counter shaft I and exclude grit and similar
matter from the gear chamber. The counter
shaft bearing is provided with a flange 15
which co-ncts with flange 4 on the gear to
practically close the space above the counter
shaft and this flange 15 also co-acts with
horizontal and vertical flanges 17 on the
hub M to form an oil tight chamber inclos-
ing the pinion in which the pinion may ro-
tate in oil. The hub M is also provided
with a bottom cap 16 to retain the lubricant.
A guard 18 wilF preferably be secured to
the top of the counter shaft bearing to de-
{lect the crushed stone to each side of the
bearing, and the arms 12 will preferably be
formed with inclined top surfaces, as shown
in I'ig. 4, so ns to offer small resistance to
the passage of the crushed stone downward
to the discharge.

The oil bonnet and dust cap for the eccen-
tric consists of the steel collar 5, which fits
the shaft so as to rotate therewith but per-
mit the shaft to slide through the collar.
This collar 5 has a horizontal flange or rib,
over which takes a flange on a ring 6 bolted
to the top of the eccentric, so that the collar
is thus held down and prevented from ris-
ing with the shaft when the latter is adjust-
ed. Below the bonnet or collar 5 is a lubri-
cant cup, which will preferably be filled
with grease.

As the driving pressure is on the under
side of the gear it is necessary to provide
some means for holding the geur from lift-
ing. This result is secured by providing the
gear N with a-flange 7 taking under a shoul-
der on the eccentric, and the eccentric is pre-
vented from lifting by a bottom flange or
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ring 8 bolted on the eccentric, which en-
gages the bottom of the hup M.

t will be scen that the main shaft of the
crusher is very short, us compared with the
shafts of other gyratory crushers, so that
the tendency of the shaft to deflect under
heavy strains is largely reduced. This con-
struction materially strengthens the ma-
chine, as the shaft in previous crushers is
one of the weakest parts, and a stronger
shaft of smaller dinmeter is possible. The
eccentric is mounted close to the crusher
head, also, which secures a very rigid con-
struction. The shortening of the shaft not
only reduces lnrgely the E(.\iglxt» andd weight
of ‘the muchine, but also makes it much
easier to dismantle the machine on aceount
of the greatly reduced weight of the ma-
chine. The oil bonnet construction shown
provides for all joints being metal to metal,
which with the lubricant foreed out of the
bearing prevents the entry of dust or grit.
The provision for adjustment of the counter
shaft bearing at any desired angle to the
main shaft, and the adjustment of the hop-
per casing and discharge spout as desired,
are important, as enabling a single stand-
ard machine to be used under any driving
and delivery conditions. The removing of
the eccentric and gearing without removing
the shaft is convenient, as the whole lower
casing C may be dropped from the easing
A with all the driving mechanism, inelud-
ing the counter shaft, nnd the eccentrie and
muin gear then withdrawn from the top of
the casing C.

It is to be understood that the invention is
not to be limited to the particular construe-
tion or arrangement of the devices shown
embodying the invention,as many modifica-
tions may be made within the scope of the
claims.  While the invention has been made
in connection with und is especinlly intend-
ed for that cluss of crushers known ns gy-
ratory crushers, it will be understood that
the broader features of the invention are
applicable nlso to crushers of other classes,
and the claims not limited to gyratory
crushers are intended to be so construed.

What is claimed is:—

1. In a crusher, the combination with the
crushing devices, of a rotating disk below
the crushing devices arranged to receive the
ernshed material and a casing inclosing the
rotating disk with an annular delivery
space surrounding the disk hetween the disk
and casing for the delivery of the crushed
material below the disk.

2. In a crusher, the comhination of a ver-
tical erushing head, a votating disk below
the crushing head of larger diameter than
the head and having its top surface in-
clined outward, and a casing inclosing the
rotating disk with an annular delivery
space surrounding the disk between the disk

75

8C

80

95

100

105

110

115

120

125

136




30

10

50

b5

80

1,064,135

and casing for the delivery of the crushed
material below the disk. :

~ 3.'In a crusher, the combination of a ver-
tical crusher shaft and crushing head there-
on, & gear on the shaft below the crusher
head having its teeth on the under side and
its top surface arranged to receive the
crushed material, driving mechanism for

the gear and shaft, and a casing inclosing.

the gearing with an annular space about
the gearing between the gearing and casing
for the deﬁvery of the crushed matetial be-
low the driving mechanism.

4. In a crusher, the combination of a ver-
tical crusher shaft and crushing head there-
on, a gear on the shaft below the crusher
head having its teeth on the under side and
its top surface arranged to receive the
crished material, snid gear having an an-
nular flange outside the teeth, a fixed hub
surrounding the shaft below the gear and
having o flange co-ncting with the gear
flange to form a_ closed chamber for the
gearing, and a casing inclosing the chamber
between the chamber and casing with space
about the chamber for the delivery of the
crushed materinl below the gearing.

5. In a gyratory crusher, the combination
with the vertical crushing head, of n rotat-
ing disk below the head of larger diameter
than the head and arranged to receive-the
crushed material, nn eccentric and driving
gearing below the disk, and a casing inclos-
ing the gearing with space surrounding the
gearing between the casing and gearing for
the delivery of the crushed material below
the gearing.

6. In a gyratory crusher, the combination
with the verticnl crushing head, of a rotat-
ing disk below the head of Iarger diameter
than the head and arranged to receive the
crushed material, an eccentric and driving
gearing below the disk, means for forming o
¢losed climmber for the cceentric und gear-
ing and n easing inclosing the chamber with
spaca between the easing and chamber for
tIm delivery of the crushed material below
the gearing.

7. In a crusher having driving mechanism
Lelow the crushing devices, including a ver-
tical driven member and counter shaft, the
combination with an upper casing inclosing
the crushing devices, of a lower casing in-
closing the driving mechanism and carrying
the counter shaft, said casings being united
by a circular symmetrical joint, whereby
the lower casing and counter shaft may be
set in any desired position relatively to the
upper casing.

8. In a crusher having driving mechanism
below the crushing device, including a ver-
tical driven member and counter shaft, the
combination with an upper casing inclosing
the crushing devices, of a lower casing in-
closing the driving mechanism and carrying

a

the counter shaft, said casings beiug united
by a circular symmetrical joint, whereby the
lower casing and counter shaft 1nay be set in
any desired position relatively to the upper
ensing, and a hopper below the lower casing
having a delivery spout and secured to the
lower casing by u circulor symmetrical
joint, whereﬁy the spout may be set in any
desired position relatively to the lower cas-
ing. - :

9. In.n crusher, (he combination with an
upper casing inclosing the crushing devices,
of a lower casing inclosing the driving
mechanism and earryings the counter shaft,
said casings being united by a civeular sym-
metrical joint whereby the lower casing and
countershnft may be set in any desirved posi-
tion relatively to the vpper easing, and
flanges on the npper easing extending out-
side the lower easing for supporting the
crusher and permitting the lower casing to
be removed downward.

10. In a gyratory crusher, the combina-
tion with the crushing devieos and the cccen-
trie, main genv and the counter shaft and its
gear below the crushing devices, of an upper
casing inclosing the crushing devices and by
which the crusher ix supported, and o lower
casing removable downward from the upper
wsing between the crusher supporls and
enrrying the ceeentrie, gearing, and counter
shaft, ,

11, In a gyratory crusher the combinaticn
with the erushing head and vertical shaft
earrying the erushing head, and the eccen-
trie, main gear, and the counter shaft and its
gear below the crushing head. of an upper
cnsing inclosing the crushing head and by
which the crusher is supported, and n lower
ensing removable downward from the upper
easing and shaft belween the erusher sup-
ports nnd earrying the cccenirie, gearing,
and counter shaft, said lower casing being
open at the top for the receipt of the crushed
material and removal of the main gear and
cecentric,

12, The combination with the ecrusher
shaft %, of mnin gear N having its tecth on
the under side, eceentric T, and hub M hav-
ing a flange co-neting with the gear N to
form a chamber inclosing the gear teeth and
cecentrie, substantially as described.

18, The combination with the crusher
shaft I, of main gear N having its teeth on
the under side, cccentrie I, hub M having a
flange co-ncting with the genr N to form a
chamber inclosing the gear tecth and eccen-
tric, counter shaft gear O and its shaft bear-
ing, and flanges on the counter shaft bear-
ing and hub forming a closed chamber for
the counter shaft gear, substantially as de-
seribed.

14, The combination with the crusher
shaft I¥, eccentric L and hub M, of gear N
having flange 4, flange 14 on the hub below
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gear ange 4, flanges 17 on the hub; and
counter shaft bearing having flange 15 en-
gaging flanges 17°to form a closed chamber,
substantially as described.

15. The . combination with the crusher
shaft F, of casing C, arms 12 extending in-
ward from the casing, and central hub M
carried by sail arms and supporting. the
shaft driving mechanism, with delivery
space within the easing nround and below
the hub, substantinlly as described.

16. In a gyratory crusher, the combina-
tion with the crusher shaft and crushing
lead thereon,of shaft driving mechanism be-
low the head, an outer casing below the head
separated from the driving mechnnism to
provide a delivery space extending about the
driving mechanism inside the casing and
means ineluding a part of the driving mech-
anism for inelosing the driving mechanism
within said delivery space.

17. Tn a gyratory crusher, the combina-
tion with the crusher shaft and crushing
head thereon, of shaft driving mechanism
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including o main gear and countershaft
gear, an outer casing below the head sep-
arated from the driving mechanism to pro-
vide n_ delivery space cxtending about the
driving mechanism, and means for inclos-
ing the gearing within said delivery space.

18. In o gyratory crusher, the combina-
tion with the shaft and crushing head there-
on, of an eccentric and eccentric hub below
the head, n main gear and countershaft gear
below the head, an outer casing separated
from the eccentric hub to provide a delivery
spnce extending nbout the hub inside the
casing, and means for inclosing the gears
for protection from the crushed material.

In testimony whereof, we have hereunto :
sot our hands, in the presence of two sub-
seribing witnesses,

ARTHUR NIEDERMEYER.
RICHARD BERNHARD.

Witnesses:

L. F. Sxyber,
Hueo H. GRISENHEINER.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
’ Washington, D. C.”
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