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"UNITED STATES

PateEnT OFFICE.

FRANK A. HUNTINGTON,

OF OAKLAND,

CALIFORNIA.

ROLLER CRUSHING-MILL.

SPECIFICATION foitaing part of Letters Patent No, 648,960, dated May 8, 1900.
Application filed March 17,1898, Serial No. 674,179, (No model.)

To all whom it ey conceriv:

‘Beit known that T, FRANK A. HUNTINGTON
a citizen of the United States, residing at Oalt.
land, in the county of Alameda and State of
California, haveinvented certain newand use-
ful Improvements in Roller Crushing-Mills;
and I do hereby declare the following to be a
full, clear, and exact deseription of the same.

Myinvention relates to that class of crush-
ing-mills for ore and other substances and
materials in which a roller or rollers are piv-
otally hungfrom a rotating driver and revolve
within a pan against the peripheral die in
which they swing outwardly by centrifugal
force.

My invention consists in certain improve-
ments in the mill,the general objects of which
are to increase the efficiency of the device
both in operation and manipulation-and to
reduce the cost of manufacture by reason of
its compactness, though still retaining its de-
sirable capacity. These improvements, to-
gether with the special object and advantage
of each, will hereinafter fully appear.

Referring to the accompanying drawings,
Figure 1is a part vertical section and part
elevation of my mill. Fig.2isaplan of same,
the bracket E being in sectlon

A is the pan, to the top of which is secured
the hopper or receiving portion B, in the lower
part of which are the usual screens C. Ris-

ing from a rim-flange D of the pan is a bracket’

E, in the top of which is keyed or otherwise
rigidly secured a depending spindle F,located
centrally over the pan. TUpon this spindle F
is fitted and adapted to be rotated by any
suitable means, such as a pulley and belt or
by the bevel-gears G here shown, a sleeve
H, to the lower extremity of which is firmly
secured the driver I,in the arms of which are
pivotally suspended the -hangers J, which

carry the shafts K of the rollers L, operating
in the pan.

of this class of mills My pai i tHerefore
clear, and I am enabled to make said pan of
smaller diameter, while still retaining large
rollers, because said rollers can lie closer to
the center nearer to one another. The mill
is thus smaller, while still having- the same
or even greater capacity of crushing effect
because of the large rollers; but another ad-

It will be observed that I dis-
pense with thé tstal central cone of the > pans

vantage of my improved construction rests
in the opportunity it affords to operate from
overhead a suspended driver, the bearings or
journals of which are of a character to reduce
friction to a minimum. This is the result
both-of the character of the journal and the
formation of an oil-chamber capable of re-
ceiving and retaining the oil and not permit-
ting it to waste or drop down into the pan un-
der any circumstances.

The constructionisasfollows: On the Iower
extremity of the fixed central depending spin-
dle Fis a fixed flange or collar f, around which
is fitted the hub 7 of driver I, and between
these parts, with suitable Wea,mnc-surfaces
are the balls M. The hub 7 is embraced at
the top and bottom by and is secured between
the foot-flange h of sleeve H-and a bottom
plate 7'. Thus the sleeve H and the driver
I are supported by the collar f through the
intervention of the ball-bearing. Oil poured
into the cup-recess h? in the top of the sleeve
H will flow down around spindle F and lubri-
cate the ball-bearing below, and it will be
retained in said bearing, which is completely
inclosed by the driver-hub and the foot-flange

‘and bottom plateas deseribed. Thusnot only

is a practical antifriction-bearing provided,
but also a closed oil-chamber, from which the
oil cannot drop down into the pan. This
construction, by reason of these results, is
more advantageous than those in which a
driver is suspended directly from a depend-
ing rotating shaft driven from overhead, for
the shaft in such cases must have its jour-
nal lubricated, and it cannot be closed-in, so
that the oil ecan only be prevented from drop-
ping into the pan by the doubtful expedient
of absorbent waste; but by having a fixed
spindle and a driver-earrying sleeve rotating
on the spindle an effective journal and a con-
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fined oil-chamber may be provided, as T'have

shown.

The rollers L are made fast on the lower
ends of their shafts K, and the shafts are jour-
naled to rotate within the hangers J as fol-
lows: On the top of the shaft is set, as by the
serews k', the collar k, having a flange k? over-
lapping the top of the hanger J. Inthecham-
ber formed by this overlap is a ball-bearing
N. The roller has exfending from its upper
surface an annular hub-flange /, which freely
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embraces the shaft K, forming an oil-cham-
ber, as shown. The upper end of this flange
enters loosely an annular groove jin the base
of the hanger J, whereby a joint is formed,
which by the height and depth of the flanges
composing it will prevent the oil from splash-
ing out from and the dirt from entering into
the oil-chamber. The ball-bearing N above
presents an antifrietion-bearingand asupport
for the roller and its shaft.

Heretofore the roller-hangers have been
pivotally suspended from the driver by short
gudgeons from its sides. I have found itad-
vantageous in praetice to lengthen this piv-
otal support, and this I accomplish by means
of a socket cross-arm §' onitsouter side, made
of sufficient length to stretch across the nee-
essarily-wide openingin thedriver-arm. This
offset arm 4’ is journaled on a fixed pin 53
whiech is supported by the driver-arm. - Thus
a long bearing for the roller-hanger is .pro-
vided; but a further advantage sought and
attainedliesin the position of the offset socket-
arm 4, which, being as far out as possible
toward the vertical plane of the ring-die ¢ in
the pan, against which the shoe ' of the roller
bears in operating, causes said shoe to ap-
proach the die and its work in swinging out-
wardly more squarely or with greater paral-
lelism than if the point of pivotal support
were farther in. By having this offset arm
4’ the pivotal pin 72 will not interfere with the
roller-shaft journaled in the hanger.

The wear upon the interior of the pans in
mills of this elass is excessive. To compen-
sate for this, it is usual to protect the sur-
faces liable to wear by means of dies and
false bottoms. Consequently heretoforeithas
been the practice to place in the bottom of
the pan a false removable bottom. This,
while serving the purpose of receiving the
wear, is very disadvantageous in that amal-
gam and gold will work their way under the
false bottom and cannot be reached until the
bottom is taken out or the pan broken up.
Users seriously objeet to this delay in the
realization of their profits, for it frequently
amounts to hundreds of dollars. To obviate
this difficulty, I make my pan A with its own
proper bottom o’ removable or separable and
adapted to be secured to the pan by bolts ¢®
or other fastenings. I dispense with any in-
terior wearing part on the bottom, using only
the separable bottom «' itself. This receives
the wear, and when worn out it ean be easily
replaced. Thisleaves theinterior of the pan
clear and clean, with no.pockets or hiding-
placesforthe precious materials. TUnderone
portion of this separable bottom I form or
cast a quicksilver-receptacle a?, with which
communicates a circumferential channel af,
which I form on the upper surface of the sepa-
rablebottom. Intothischannel theamalgam
finds its way and is worked around by the
rollers into the quicksilver-receptacle ad

Having thus deseribed my invention, what

I claim as new, and desire tosecure by Letters
Patent, is—

1. In a roller erushing-mill, the combina-
tion of a pan, a support above the pan, a fixed
spindle depending from said support, asleeve
journaled on said spindle, means for posi-
tively driving the sleeve, means for prevent-
ing the escape of oil from the sleeve-bearing
into the pan, a driver carried by said sleeve,
and a roller carried by said driver and work-
ing within the pan, substantially as described.

2. In a. roller crushing-mill, the combina-
tion of a pan, a bracket rising from said pan,
a spindle fixed in said bracket and depend-
ing oversaid pan, a sleeve having an extended
bearing upon and supported and mounted
rotatably upon said spindle, extending below
the end of the spindle, and a bottom plate on
the lower end of the sleeve, a driver carried
by the sleeve and a roller carried by the driver
and operating within the pan. .

3. In.a roller crushing-mill, the combina-
tion of a pan, a bracket above the pan, a spin-
dle fixed in said bracket and depending there-
from, a fixed collar or lange at the lower end
of said spindle; a sleeve on said spindle hav-
ing an extended bearing thereon and sup-
ported by said eollar, means for positively
driving the sleeve, extending below the end
of thespindle, and a bottom plate on the lower
end of the sleeve, a driver carried by the
sleeve, and a roller carried by the driver and
operating within the pan, substantalliy as de-
seribed.

4. In a roller crushing-mill, the combina-
tion of a pan, a bracket above the pan, a fixed
spindle depending from said bracket oversaid
pan, and having on its lower end a fixed col-
lar, a sleeve having an extended bearing on
and mounted rotatably upon said spindle,
extending below the end of the spindle and
a.bottom plate on the lower end of the sleeve,
a driver carried by the sleeve, a ball-bearing
through whieh the sleeve and driver are sup-
ported by the fixed collar of the spindle, and
a roller carried by the driver and operating
within the pan.

5. In a roller crushing-mill, the combina-
tion of a pan, a bracket above the pan, a fixed
spindle depending from said bracket oversaid
pan, and having on its lower end a fixed col-
lar, a sleeve mounted rotatably upon said
spindle, a driver the hub of which is secured
to the lower end of the sleeve and is supported
by the collar of a spindle, a bottom plate un-
der said hub and collar and secured to said
sleeve, whereby a confined chamber for the
oil is provided, and a roller carried by the
driver and operating within the pan.

6. In a roller crushing-mill, the combina-
tion of a pan, a bracket above the pan, a fixed
spindle depending from said bracket over said
pan, and having on its lower end a fixed col-
lar, a sleeve mounted rotatably upon said
spindle, a driver the hub of which is secured
to the lower end of the sleeve, a ball-bearing
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by which the hub is supported by the coliar
of the spindle, a bottom plate under said hub
and collar secured to said sleeve, whereby a
confined chamber for the oil is provided, and
a roller carried by the driver and operating
within the pan.

7. In a roller crushing-mill, the combina-
tion with a pan, and a crushing-die thereon,
of crushing-rolls, means for supporting the
same located above the bottom of the pan,
driving means for the rolls and a removable
bottom for the pan, for the purposes specified.

8. In a roller crushing-mill, the combina-
fion of a pan, a support above the pan, a fixed
spindle depending from said support and ter-
minating at a point above the pan, a sleeve
supported by and rotatably journaled on said
spindle, means for positively driving the
sleeve, a driver carried by said sleeve, and a

roller operated by said driver and working
within the pan, substantially as described.

9. In a chasing erushing-mill, the pan pro-
vided with aremovable bottom having formed
upon the upper surface thereof a circumfer-
ential channel, and on its lower side a recep-
tacle for quicksilver and with which the chan-
nel communieates.

10. In a crushing-mill, a pan, having a re-

movable bottom, adapted to be removed with-

out disturbing the relation of the other parts
of the mill. R

In witness whereof I have hereunto sét my
hand. .

FRANE A. HUNTINGTON.

Witnesses:
D. B. RICHARDS, -
WALTER F. VANT.
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