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To all whom it Ty CONCErn:

Be it known that I, EMorY L. NIGHOLS a
citizen of the United States, and a leSIdent
of the city and countyof San Francisco, State
of California, have invented certain new and
useful Improvements in Pulverizing- Mills;
and I do hereby declare that the following is
a full, clear,and exact description of the same.

My invention relates to improvements in

that elassof pulverizing-mills in which a pul-

Verlzmb-l oller mounted upon a gyrating shaft

rolls in a pan or bed in contact with an an-
nular die, pulverizing the material between

itself and said die.
My mill may be bueﬂv described as con-

sisting of a pan or bed havmg a central hol-

low stau_dard through which passes the shaft

which transmits motion to the pulverizing-

roll. The pulverizing-roll is also hollow and
surrounds thecentral standard and 1s mount-
ed upon the shaft, so as to rotate or gyrate
with it in contact with a die secured to the
pan. Meansare provided forgiving theshaft
the required inclination tosecure 1ts gyratory
motion, which meansalso causeand maintain
the contact between the pulverizing-r ol] and
the annular stationary die.

This in brief is a general description of the
construction 1 employ .. but my mill also con-
tains numerous novel features of construc-
tion whieh need not be specifically alluded
to here, but which are fully hereinafter de-
seribed, as well as shown in the accom pa,nymcr
drawings.

In the drawings, Flﬂ"ule 1.is a,veltlca;l Cross-
section showmfr nhe ﬂ*enelal construction of
the mill. kig. 2 is ahorl?ontal section on the
line © xof I I‘w 1. T'ig.31sasection of pulley
and driving meehamsm on line s s, Fig. 1.
Fig. 4 18 &%Imllal section, butshowing amod1-
Iig. 5 1S a seetlon similar
to Fig.1, but showmga modified arrangement
of the nnwelsal bearing for the 1oller-shaft
Fig. 6 is a section Shomnga, slightly-modified

horizontal section thmuwh the umvm sal bear-
ing on the line o0 o, Kig. 1 |

A represents the supporting flame or bed
of the mill, preferably cast in one piece and
of sufﬁclent strength and solidity to sustain
the entire weight of the mill.

The exact con-

.

Fig. 7 is a

' bushing o, Kig. 7.
'throuﬂ'h the StELHd&I d, and atits lower end is

siruection of this bed-frame and the material

of which 1t is composed are not essential;
but I prefer to makeitinthe form of an open-
topped hollow cylinder, as shown. Secured
to or formed with the bottom plate a is astep-
bearing 0 for the driving-pulley B, and an
opening ¢ is formed in the side of the bed-
frame to admit the driving-belt. The driv-

1ng-pulley is of peculiar construction and

will be desceribed more fully hereinafter.

C represents the pan, formed of a single
casting composed of a base-plate d, havingan
upturned rimm ¢ and a central hollow standard
7 of conical shape. 'The pan rests upon the
top of the bed-frame and may be provided
with suitable amalgamating-surfaces sur-
rounding the central standard. Above and
resting upon the pan is the pan-top D, and
g are the screens through which the pulvel—
ized material is dlschmned into the external
trough /, by which it is carried to the dis-
charg e-spout . The external tmunh 1S pro-
Vlded with a covering-frame 7.

E represents the annular stationary dLe se-
cured to the inner wall of thepan at a proper
distance above its bottom. The die is shown

in Fig. 1 with the top inclined toward the
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centel but 1t may be set per pendmulally, if

pr eferled as shown in Fig. 6. |

The die I, which rolls upon the inner pe-
riphery of the die I, is carried by or forms a
part of the pulv euzmﬂ-roll . The latter is
shown as a hollow bell-shaped casting having
at the lower edge a seat %, to which, the dle

I, if made ,.sepm*ately,_ls secured firmly. It

Surrounds the central standard and is se-
cured to the shaft H, upon which it is fixed
by keys or feathers /, or in.any other suitable
manner. It may, however, be adjusted ver-
tically upon the shatt by means of a screwm,

passing through the top cap n and beaunn-

upon the end of the shaft. The shaft H is
journaled in the central standard by a uni-

versal bearing I, shown here as a ball work-
ing in a spherical chamber in the standard

ftnd provided with a two-part wear-resisting
The shaft H extends down

stepped in a .box J, sliding in a chamber
formed by the upturned flange or vertical

guides p, connected to the driving-pulley, or
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- sSpring.
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- and the driving-pulley,,- forces
- shaft to one side.

formed with 1t, as shown, Fie. 3.  The bottom
of this box bears upon a roller », which sus-
tains the weight of the shaft and roller and
18 journaled horlzonta,lly in the driving-pul-

‘ley B. - A pressure-spring K contained in the

recesses s v, formed, respectively, in box J
the box and
This movement of the
shaft throws the pulverizing-roll over and
brings the die I against the ring-die E,where
it 1s held by the constant pressure of the
When powerisapplied to the pulley,
1ts rotation, transmitted through the box J to
the shaft, produces a gyratory movement of

said shaft and pulverizing-roll and causes the-

die I to travel around in constant contact
with the die E, pulverizing the material be-
tween the dies. The material may be fed into
the mill from a suitable hopper (not shown)
or through an opening, as ¢, in the pan-top
adjacent to the pulverizing-r oll.

The operations of amalgamating, when

amalgamation is practiced, and of discharg-
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| pulverizing-roll extending

ing the pulverized material, are well u11del-
Stood by all skilled in the m‘r and need not be
here particularly described. I, however, pro-
vide adjustable serapers or stirrers L, semued
by wedges v or otherwise in slots for med in the
above and below
the roller. The lower parts of these stir the
material in the bottom of the pan and the
upper parts throw the pulverized material
agamsb the screen.

I have shown in Fig.4 a modified construe-
tion of the drwmo—pulle}? the purpose of
which is togive it an upper bearing, and thus

‘relieve the st1 aln or thrust upon the single

step-bearing shown in Fig. 1. A cylindrical
journal M is formed with the driving-pulley,
which extends up and has a bearing in the
Jower part of the central standard, mhleh is
made cylindrical to receive it. The journal
M is made hollow to permit the shaft to pass

‘through and gyrate within it, and it is pro-

V]ded with bearings for the fr 1et1011 roller and
with achamber for the sliding box J to work in.

In Fig. 5 1 have shown a modiﬁed construc-
tion of mﬂl differing from that before de-
scribed in the manner of forming the upper
shaft-bearings. The pan-top cttends 1nward
above the pulvell?mﬂ-mll being made suffi-
ciently heavy and provided with strengthen-
ing-ribs, as shown. In the open uleular top
of the pan-top and supported by a shoulder
w thereof is the universal bearing, to which
the shaft 1s connected. Thebearingisshown
as formed by a hemispherical top cap x and a

- similarlower bearing y. The pulverizing-rod

- réo

is secured to the %hatt below the ball- ]omt

In other respects the construction and oper-

ation are the same as previously described...
It will be observed that in iny mill there

are no bearing-points exposed to wear by rea-

son of dust or grit entering between them.
The driving- pulley and the lower bearings for

466,864

&
while the universal bearing is placed so far
above asto be practically out of reach of dust
and grit, which could enter from the bottom
of the pan inside the pulverizing-roll. It is
also protected by the central standard, which

incloses it, and is completely covered by the
%uuoundmﬂ‘ pulverizing-roll, rendering it im-

possible for any of the material in the up-

per part of the pan to gain access to it. To

more effectually g

tenor of the pulvemzmﬂ'-loll with a guard-rib

2, Fig. 1.

By using a spring to posmvely force the
pulverizing-roll ag ainstthe stationary die the
machine is made Self-eompensatm so faras
frictional wear between the dies is eoneerned

The limit of motion allowed the Slldlnﬂ‘ box

J is morve than sufficient to permit the 1011 to
be forced into contact with the die, no mat-
ter how the dies have been reduced by wear.

guard against the admission
of dust to the upper beal ing, I provide the in-
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The spring also permits the roll to yield to a

refractory piece of material, and then throws
1t 111’1medmtel} into contaect.
The mill is adapted to the pulverizing of

many different kKinds of material and either

for wet or dry mushmn', as will be l*eadlly un-
derstood.

IHaving described my invention, what I
claim is—

1. In a pulverizing-mill, the eombmatlon of
a central hollow standard, a

a pan having
pulverizing 101161 Sulroundmn and gyrating
about said standard, and a shaft secured to

said roller and havmn‘ a movable beari ing in

a 1ota1y driver, Substantmlly as set for th |

. In a pulv eru.u:m—mlll the combination of
a bed plate or frame, a power-pulley journaled
therein and having vertical guides, a box hav-

go
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ing a horizontal movemunt in said guides, a

shaft journaled in said box, and a pulveriz-

ing-roller secured to said %hafb and having a

gyratory motion in contact with a statmnm y
che substantially as set forth.

A pulverizing-mill consisting of a pan
hcwmc-' an annular die, ahollow central stand-
ard, and a pulvemzmn*-roll surrounding said
btandmd and adapted to be gyrated in the
pan and in contact with said die, substan-
tially as set forth.

ILIO
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4. The combination of the hollow eentml '

standard,a universal bearing therein, a shaft
carrying a pulverizing-roll, audadl lving pul-
ley or gear having a guide to permitthe Tower

end of said shaft to sllde Independently and

at the same time to rotate with said pulley or
n'e.:u , Substantially as set forth.

. The combination of the hollow central
standmd a universal bearing therein,a shaft
carrying a pulverizing-roll, and a duvmﬂ' pul-

tom of the said sha,ft and a ﬂ*mde to permit
sald shaft to slide and at the same time to ro-
tate, substantially as set forth. |

6. A pulverizing-mill consisting of a pan

the shatt are entirely separated from the pan, ! carrying an annular die and havmﬂ* a central

120
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ley or gear having a 1ollel-bea,r1nﬂ' for the bot-

130




i0.

- said bearing and surrounding and inclosing |

466,864 |

hollow standmd a gyratory shaft havmﬂ* a | ers secured and ploJectlnﬂ* above and below

universal bearmg, a pulverizing roller and

die connected to said shaft and surrounding

the standard, and a spring connected to said
shaft for producing a constant contact Dbe-

tween the dies, substantially as set forth.

7. The combination, in a pulverizing-mill,

-of a shaft having an upper universal bearing

and carrying a pulverizing-roller, a driving
pulley or gearing having guides, a box slid-
ing in sald guide and connected to the lower
end of the shaft, and a pressure-spring bear-
Ing upon said box, substantially as set forth.

8. The combmatwn in & pulverizing-mill,
of a vertical standard havmw a universal bear-
ing for the shaft of the pulverlzmn*-l oll and
a pulverizin g-roll mounted on said shaft above

- the central standard, substantmlly as &aet
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forth.

9. The combination, in a pulverizing-mill,

of a vertical hollow s_tandmd a shaft having
a bearinginsaid standard and carrying a pul-
verizing-roll surrounding said standard, and
a guard-rib between said standard androll to

prevent the introduction of dust, &c., to the

upper bearing, substantially as described.
10. In a pulverizing-mill, the combination,

‘with the pan, of a pulverizing-roll and ad-

justable scrapers secured in said roll and ex-

tending above and below the same, substan-

tially as described and shown.
11. The combination, in a pulverlzmmmﬂl

- of a shaft having an upper universal bearing,

gear and m ovable_toward and from the center

thereof, and a pulverizing-roll mounted upon

said sha,ft substantially as described.
12. In a pulverizing-mill, a hollow roller
surrounding a central standard in a pan, an

annular dle secured to said roller, and serap- I

‘the bottom rim of said roller, substantlally

 as set forth.

13. In a pulveuzmn* -mill, the combination 4 5

of a pan carrying an annular die and having
a central hollow standard, a roller surround-

Ing and gyrating about said standard, and a

shaft secured to said roller and having a uni-

- versal bearing above, and a bearing having

50

a horizontal movement at the lower end of

said shaft, substantially as described.
14. In a pulverizing-mill consisting of a
pan having an annular die, a - pulveuzmn'-

roller sulroundmﬂ* a2 central standard in said-

pan, a gyrating shaft secured in said roller,
and means for 2yrating said shaft around a
center, substantially as described.

35

15. In a pulvel 1z1110'~1n111 the eombmatlon '

of a pan carrying an annular die and having
a central standard, a roller surrounding said

standard, a shaft secured to said roller and

having a universal bearing above and a hori-
zontally—movmﬂ* bearing below and a revolu-
ble driver carrying said roller and shaft and

| gyrating the same, substantially as described.

16. In a pulverizing-mill, the pan carrying
an annular die,in combmatmn with a revolu-

ble driver suitably supported, a bearing there-

in carrying a shaft and roller, and means to

throw the bottom of shaft to one side of the

center and gyrate the shaft and roller within

‘the pan, and thus keep theroller in constant
contact with the die of the pan, substantlally

as described and shown.
a lower beaunﬂ' within a driving pulley or |

In testimony whereof I have heleunto set
my hfmd thlS lOth day of April, 1891. |

FMORY L. NICIIOLb
Witnesses:
L. W. SEELY,
J. W. ALBRIGHT.
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