-

(No Model.)

No. 312,343

D. C. EBAUGH
ROCK PULVERIZER.

Patented Feb. .1_'7, 1885.

x"«ﬂ\l
' N I Iw ‘
n ~Q i
'\1 AN ~ il
o
\l HEiRIHH
HR
il {
i
i S
i
|
s
Il -: ]
_ o i '
v X
R ,
\\\}\\ //7/"’ X, N

\‘\.
N

[

N\

.M.

i

|

!
|

\ =
§ A
N
oy
‘-. VQ Eilﬂ:'
B) Ay |
™R

il
ok

L

M. PETERS. F."hnta-Lilhu}.;nmher. ‘Was!

NANCSA RS S
!l . +
=l A
lof. &_
da |
il i
| IH!
¥; i 'F‘|
{i -
i
NI
tl
o =

el
'J i-

S

Al

6 Sheets-’-_—Sheet ].

! | it
| TN \ H’I |
.'jii' V ’ 1 ;
! I, dl
r]”r { f
F![
II ;
|
r
| i
|
] ]l
| i
% |
Uz
A 53 \\\\\\\\\\
| W,«M |
? |
A '
7 :
X N I
| / |
N 4
7
7
Z i
RN _ SN B j
3 - )
S N | “ I
|
| [N
H T . ‘a Q) |
| - , il /"l I {‘
I '
o | | HK _.I i
._ i “}$
~ | |
|
}I
i

uneton, D G

' o INVE n/

v, b, é’ﬂwﬁf

. W ATTORNEY




(No Model.) | | 6 Sheets—Sheet 2.
. D. C. EBAUGH.

_ ROCK PULVERIZER.
No. 312,343, _ Patented Feb. 17, 188b.

VENTOR
‘a v El C[’QL"!““‘: ATTORNEY

N, PETERS. Photo-Lithoprapher, Washington, D. C.




(Ko Model,) ' 6 Sheets—Sheet 3.

D. C. EBAUGH.

ROCK PULVERIZER. _ _
No. 312,343, , Patented Fob. 17, 1885.

/NVENTOR
Al e 4 , TTORNEY

N PETERS. Photo-Lithegrapher. Washington. G .




(No Model.) 6 Sheets—Sheet 4.

D. C. EBAUGH.
~ ROCK PULVERIZER. , _
No. 312,343. ~Patented Feb. 17, 1885.

F I
S’ vttty
] L/ |
J I
I ]
| i
| i
S .

=

[ .

""l-
T m wm

- ey Em Em am . . F QR ST SR R R e —| T —

;'l
]
|
f
o
|
;
1
o
:
I
|
|
|
I
I
]
r
-I'l
Hy
I
|
11
| |
II

A e e wm e o —r—r--—n---u-i‘

| 1 * i
I R I ;

WITNESSES

. ' : ' g . - NVENTOR
@Q/ZW s 2 e 4_&‘

i N A X ¢

N\ T

“HTTORNEY

N PLTERS. Pholo-buhagranha. Waslnngtew, O £




4

(No Model.) 6 Sheets—Sheet 5.

D. C. EBAUGH.
ROCK PULVERIZER.
No. 312,343, - Patented Feb. 17, 1885.

WITNESSES - D ~ _INVENTOR
a ‘ - Obavct 4.6

wA ATTORNEY

N, PETERS. Plicto-Lithagrapher. Washington, [. C.




r (No Model.) 6 Sheets—Sheet 6

D. G. EBAUGH.
ROCK PULVERIZER.

No. 312,343, o Patented Feb., 17, 1885. -
: _

~ 8

poD

N

WITNESSES

%W

N. PETERS. Photo-Lithographer. Washington, D. C.




T -t

UNITED STATES

PATENT OFFICE.

DAVID C. EBAUGH, OF CHARLESTON, SOUTH CAROLINA.

ROCK-PULVERIZER.

SPECIFICATION forming part of Lietters Patent No, 312,343, dated E:'ebruar_v 17, 1885.

Application filed August 4, 1884,

[F—

(No model.)

To all whom Tt may concern : ~
Be 1t known that I, DAVID O, EBAUGH, of
Charleston, in the county of Charleston and
State of South Carclina, have invented certain
5 new and useful Improvements in Rock-Pul-
verizers; and 1 do hereby declare the follow-
ing to be a full, clear, and exact description of
- the invention, such as will enable othersskilled
In the art to Whlch it appertains to make and

10 use the same.,

My invention relates to an 1mprovement in

rock- pulverlzers
A great number of machines have been de-

vised for pulverizing rock, but all have de-

15 lects, such as wear of the bearings when the
latter are exposed to the action of the rock,

or a small output or capacity in proportion
to the power required, or both of these objec-
tionable features combined.

20 The object of my invention is to remedy
these defects by providing a rock-pulverizer
adapted to economically and rapidly reduce
the material to any degree of fineness; and
with these ends in view my invention consists

25 in the parts and combinations of parts, as will
be more fully described, and pointed out in
the claims.

- In the accompanying drawings, Figure 1 is
a side elevation of the machine, partly in sec-

g0 tion. Fig. 2 1s an end elevation of same.
Fig. 3 is an end elevation of the self-adjusting
roller-boxes. Fig. 4 is an end elevation of
one of the main-shatt bearings, the correspond.-
ing bearing being shown 1n end elevation at

35 C“ Fig. 2. Fig. 5 is an end elevation of the
cyhnder Showmg the fixed head, hopper,
roller - shaft openings, and 0pen1ngs for de-
hivery-pipe. Ifig. 6 18 a side elevation of the
cylinder with its shaft and pulley. Fig. 7 is

40 an end elevation and section of ¢ylinder op-
posite to that shown in Fig. 5. Figs. §, 9, and
10 are the hopper, hopper-frame, and shaking
lever and rod. Fig.1l shows one of the rollers
and 1ts shaft. Fw 12 is the main bearing,

45 with roller-boxes set to work vertically and
welghted by levers and weights, instead of
springs, as shown in Figs. 1 and 2. Figs. 13
and 14 1s the scraper, with weight to be used
instead of the brush, as shown in Figs. 1 and

50 2, if desired.

A represents a revolving case or cylinder
of any. desired size, mounted on shaft a, jour-

| naled in boxes b ', secured to the uppiaf ends

of the standards or supports ¢ ¢, located on
opposite sides and some distance from gaid 535
cylinder. The shaft ¢ 18 provided at one end
with a crank, «’, by which it is connected di-
rectly to an engine and with a pulley, f, which
latter can be conneeted by means of a counter-
shaft to a suitable fan or other device. 1f de- 6o
sired, the crank «* can be dipensed with and
the cylind_er driven by a belt passing around
pulley f. The c¢ylinder A is provided with an
open side, into which the stationary disk P is
placed, and on its 0p1)051te side with a series 65
of smaller openings, ¢, through which air is
admitted into the cylinder. |
C is a circular ring prowded with opemngs |

‘registering with the openings «' of the cylin-

derJ and secured tosaid cylinder by the guides 7o
v. Thisring C 18 also provided with a series

of outwardly-projecting wings, », adapted to
direct and force the air into the cylinder.
Thus it will be seen that by turning the rlnc-' |
or damper C the size of the air-openings a' 75
can be increased or diminished, and conse-
quently supply more or less air, as necessity
demands. The perimeter of the ¢ylinder and
the Inner faces of the sides for a distance from
sald perimeter are lined with the hardened 8o
metallic plates w, on which therollers B rest
and move. Theserollers B are rigidly secured

to shaftsd, which latter are journaled in boxes

e and ¢/, located to one side of the cylinder

A. The boxes e are supported in guides, 8s

either inclined or vertical, formed in the stand-
ard ¢, and secured to the screw-threaded rods
¢’, projected outwardly from said standard,
as shown in Fig. 2, or to the rodse¢®. (Shown
n Fig. 12.) QO
- In the consiruction shown in Fig. 2 the
outer ends of the rods ¢’ are screw-threaded
and provided with the nuts or cranks ¢*, be-
tween which and the standard ¢ the heavy
spiral springs ¢’ are introduced. Thus it will g5
be seen that by turning the nuts or cranks in
one direction the roller or rollers, as the case
may be, will be held down in close contact

with the hardened plates w, and by turning the

nuts or cranks i the opposite direction the roo
roller or rollers will be permitted to rise freely
and accommodate themselves to inequalitiesin
the thickness of the stock being treated. By
this arrangement the degree of neness of the
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material being pulverized can be 1egu1ated I end of the hOpper gt 18 connected to one end

without stopping the machine. The outer
ends of the shafts d rest in the bearings ¢/,
which latter are provided with the seats ', in
which the Supp()ltmg -screws f?, journ&led in
the standards ¢?, rest. Those screws are in-
clined to comeSpond with the movement of
the bearings e, and hence as the bearings ¢’
are only Suppmted at two points, they permlt
the shafts d to rise and fall without binding or
straining any of the parts. The shaftsd can be
driven by any suitable gearing; but I prefer
to dispense with such gearing and rotate the

rollers B by their contact with the cylinder A.

In Fig. 12 the rods ¢ are pivotally con-
nected at their outer ends to the horizontal
levers E, the inner ends of which are pivotally
connected to the upper ends of the links K.
Weights E? are adjustably secured to the le-
vers E and by moving the weights out and

1n the pressure on the boxes e can be increased

25

3G

35

“shaft 2% carrying the wire brush an.
’ yiilg

40

43

55

60

65

and diminished as necessity demands.

When
theleversand weights areemployed,the screws
1* would be placed in horizontal positions on
opposite sides of the shafts..

P 1s 2 disk or plate rigidly secured to the
arms p’, projecting outwardly from the stand-
ard ¢. This plate closely fits within the open-

1ng in the cyhnder and is provided with ob-

long openings p* for the passage of the shafts
d, with the openings ¢ for thelower ends of the

bifarcated exhaust- -pipe ¢, the feed-opening
h 0pen1ncr for shaft 7°, and with the central.

opening, ¢°, for the pqssage of the shaft . The
standard ¢ 1s provided at its extreme upper
end with a bearing, 2/, in which, together with
the bearing 7’ of the plate P, is journaled the
This
brush runs in contact with the hardened me-
tallic plates of the cylinder, and removes the
rock or ore adhering thereto. Instead of em-
ploying the brush, the weighted scraper o
(shown in Iigs..13 ‘and 14) can be employed
and answers the same purpose. The plate P
is provided near oune side with the delivery-

opening %, through which the stock is fed to
the machine through the spout or gutter A*

Above the spout A*1is located the movable hop-.

per g*. This hopper 1s pivotally secured to
the ring %, which latter is pivotally secured at
points between the pivots of the hopper to
the upwardly-extending arms %'. The arms &’
are adjustably secured at their lower ends to
the spout 7%, to enable the hopper g*to be ele-

vated and IOWBI ed for apurpose to be he1 ein-

after described.

The hopper ¢* is provided at its upper open
end with asaucer-shaped receptacle, £°, consid-
erably smaller than the upper end of said hop-
per, onto which the stock falls as it leaves the
stationary hopper 4. The lower end of the
stationary hopper ¢ restsin close proximity to
the saucer-shaped receiver k°, and hence it will
be seen that by elevating the hopper ¢* the
supply of material to the cylinder A can be

| by

of the lever m, pwoted at m’, while the oppo-

site end of said lever is connected to one end
of the pitman I, the opposite end of which is
removably secured to a wrist- -pin, 7', secured
eccentrically to the shaft a. Thus 113 will be
seen that when the chhme is in motion the
hopper ¢* can be rocked or oscillated, which

movement will prevent the material from clog-
ging insaid hopper. The exhaust-pipeis con-

nected to a fan, by means of which the air 18

exhausted from the cylinder.

7C

735

This machine 18 adapted more partlcular] y

for pulverizing phosphate rock; but by slight-
ly changing its structure Wlthout departing
from the prineiple, the machine can be em-
ployed for pulverizing ores, &c.

The rock to be pulverized is mtroduced 1nto
the cylinder through the opening % and falls
behind the roller or rollers. The rotation of
the cylinder carries it under the roller and
pulverizes and presses it into a mass, which
sometimes adheres to the metallic plates As
the cylinder revolves the pulverized material
is thrown up by centrifugal force, and, com-
ing between the draft-openings in the case and
the inner ends of the exhaust-pipe, 18 drawn
out through the latter. The material adher-
ing to the perimeter of the eylinder is knocked

off by the brush or scraper, and, falling, 1s-

taken up by the currentof air and dlscharged
The heavier particles not completely pulver-
ized fall to the bottom and are again acted on
the rollers, and so on continuously.

In this machine all the bearings are located
outside of the cylinder, and hence are only ex-

posed to wear common to all machinery, while

in other machines employed for the same pur-
pose the bearings are exposed to the flying
particles of rock and grit and soon become
worn and useless.-

This device 18 exceedingly simple in con-
struction, is durable in use, and can be manu-
factured at a comparatively small cost.

It is evident that slight changes may be
made in the form and arrangements of the sev-

eral parts deseribed without departing from

the spirit and scope of my invention; hence I
do not wish to limit myself strictly to the de-
seription herein set forth; but,

‘Having fully descrlbed my 1nvent10n What
I claim as new, and desire to secure by Letters
Patent, 18—

1. The combination, with a rotary cylinder
having an open face, and dampers located op-
posite said open face, of a stationary plate
closing the opening in said cylinder, exhaust-
pipes connected with the interior of the cyl-
inder, and crushing-rollers.

2. The combination, with a cylinder mount-
ed on a shaft, and crushing-rollers located 1n
said cylinder, of a clearing device for remov-
ing the adhering particles of rock from the
perimeter of the cylinder and supported in
bearings located outside of the eylinder, sub-

partly or Wholly cut off, asdesired. Thelower | stantlally as sef forbh

80

35

QO

100

105

110

115§

120

125

130'

e




10

£5

20

23

312,343 -

3. The combination, with a cylinder open | closing the opening insaid face, and crushing- 30

at one face or side and provided with a series

of air-supply openings, stationary supports

outside of the eylinder, and a plate for closing
said open face rigidly secured to said supports,
and provided with an oblong opening, of ex-
haust - pipes secured to the stationary plate
and communicating with the cylinder, a shait
passing through said oblong opening in the
stationary plate, and a crushing-roll secured
to the shaft inside of the cylinder, substan-
tially as set torth.

4. The combination, with a cylinder having

a large opening in one face thereof, a station- |

ary plate closing said opening and a series of
small air-supply openings in its opposite face,
of an exhaust-pipe passing through the sta-
tionary plate, crushing-rollers located within
the cylinder, and a seraper located above the
crushing-rolls, substantially as set forth.

5. The eombination, with a rotating cylin-
der having an open face, and a stationary plate

for closing the opening in said cylinder, of

standards located to one side of the cylinder,
shafts journaled in bearings in said standards
and passing through the stationary plate, and
crushing-rollers secured to said shafts.

6. The combination, with a rotating cylin-

der having an open face, a stationary plate for

rolls, of a stationary hopper, a movable hop-
per, and a spout leading from the movable
hopper to the interior of the cylinder. .

7. The combination, with a ¢ylinder mount-
ed on a shaft and having an open face, and 35
hardened metallic plates lining the perimeter
and a portion of the side faces of said cylin-
der, of a stationary plate closing the opening
in said face, and crushing-rolls located within
the cylinder, and journaled in bearings outside 40
of said eylinder, substantially as set forth.

8. The combination, with the cylinder and
the stationary plate forming one face of the
cylinder, of the standards located to one side
of the ecylinder, the adjustable bearings ¢'and 45
¢, the rods connected to said bearings, Screw-
threaded nuts secured on said rods, springs
for forcing the bearings e downwardly, the
shafts d, and the crushing-rolls, all of the above
parts operating substantially as set forth. . 50

In testimony whereof I have signed- this

| specification in the presence of two subserib-
ing witnesses. |

DAVID C. EBAUGH.

Witnesses:
S. . NOTTINGHAM,
G. W. EBAUGH.
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