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+0 all whom it may concern:

Beit known that we, ROBERT ABBOTT HAD-
FIELD and ALEXANDER GEORGE MoKENZIE
JACK, subjects of the Queen of Great Britain
and Ireland residing at Sheffield,in the county
of York, Enfrland have invented Improve-
mentsin CrushlnG-Mllls, of which the follow-
ing is a specification:

In crushing - mills of the class generally
knownas ¢ oryratory ” erushing-mills the sub-
stances to be broken or crushed are passed
through an annular chamber or space which
is usually formed by and between a crusher-
head whose general configuration is conieal
and to which a gyratory mot1on is given and
asurrounding cylindrical or other ring or wall,
the crushing being effected between the head
and the ring or wall by the gyratory motion
of the head causing it to: approach and recede
from every part of the ring in suecession,
Usually in apparatus of thls kind the head

*. hasbeen mounted upon an approximately-up-
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- part to the sha,ft a gyratorv motion.
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~right shaft, the upper end of which has been

held laterally in askeleton cover or ‘‘spider”
secured upon the ring, while its lower por-

-tion has passed throngh a bearing formed ec-

cenfrically through the boss of a’ rotating
wheel, the arra,nfrement being suech as to im-
The
lower end of the shaft has been supported by
an adjustable block, which has taker the
weight of the shaft and head and also the
downward thrust caused by the crushing op-
eration, or sometimes the shaft has been sus-
pended from' its upper end, for instance, by
an external collar with smtable bearing-sur-
face. With apparatus thus constructed itis
found that owing to the friction between the

- shaft and its support and also between the
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shaft and its eccentric bearing rapid wear. is’
caused,and consequently frequent repairsare
necessary. ,
Referring to the accompanymo drawmgs,'
Figurelisa eentral vertical section of a crush- .
1ng-m111 constructed according to this inven-
tion, and Fig.-2 is a sectional detail view on
the line A A Fig. ‘
" a is the crusher-head b the sirrounding
ringor wall;and ¢ the skeleton cover or splder
The crusher-head a is, aceording fo this in-
vention, earried by a hollow shaft d,which is

the.faced portion of the wheel.

, 1899, Serial No.726,879, (No model.}

supported at or near its upper end by mean$
of an upright pillar e, that extends from the
lower part of the millupward within the hol-
lowshaft. Thehollowshaftd, which may ad-
vantageously be cast in steel, preferably mild
steel, is closed at its upper end and is there
formed or provided with an internal surface
or.bearing f, that rests upon the top.of the
upright’ plllar e, whose lower end is-or may
be fitted in' a socket formed i
of the apparatus. The upright pillar e car-
ries ‘the weight of the shaft d and crusher-

the base-plate
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head ¢ and takes the downward thrust due

to the crushing operation.  The skeleton

-cover or spider ¢ laterally supports the top of

the shaft d.- .

About the lower portion of the p111ar eand
resting upon the base-plate is mounted a
bevel-wheel ¢, having a boss &, which is ec-
centric to the axis, about which-the wheel ro-
tates, and is formed with parallel sides that
are slightly inclined to the vertical. The ee-
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centric boss  extends .upwardly within the

hollow shaft d,’and its rotation causes the
lower end of the said shaft to travel in a cir-
cular path, and thus imparts the necessary

gyratory motlon to the shaft and its-crush-

ing-head. . Between the eccentric bioss 2 and

the internal surface of the hollow shaft d
there is preferably interposed a ring of -anti-

frietion-rollers 4, carried in a suitable cage or

frame. Fig. 2 illustrates this feature. In
order to prevent dust getting to the bearing-

surfaces within the hollow shaft; the apper-
surface of the bevel-wheel g' may.be faced
and a ringj, of metal, ‘leather, or other suit-.

able materla.l so arran«ed as to loosely fit the
lowerend of the hollowshaftand to rest upon
The hollow
shaft extends through a central flanged ap-

-erture k in an inclined diaphragm I, which,

as nsyal, divides the tubular frame m of the
apparatus,.the said aperture beéing closed by
a ring n, fitting the hollow shaft and resting
on the flange’ of the aperture. The upper
part of the frame forms the crushing-cham-
ber, and the diaphragm serves as a discharge-
chute, while the lower part of the frame eon-
tains the bevel-wheel g, which is driven by
means of a bevel-pinion from a belt-pulley,
aswell understood. Betweenthebevel-wheel
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g and the upright pillar ¢ a gun-metal bush

o may be provided, and a gnn-metal ring p’

may also”be ‘intraduced. between the base-
plate and the bevel-wheel g, which ring may

.5 be replaced hy one .of different thiekness

should the vertical position of the wheel g re-
quire adjustment. . '

-To enable the pillar. e, and. consequently,

the crushing-head «, to be adjusted verti-
cally, thelowerend of the pillarmay bescrew-
threaded and atranged toextend throngh the
_base-plate, as shown, where it may be fitted
with a nut ¢, supported in'a bracket attached.
to the base-plate. The pillaris prevented
from turning within its socket by meansof a
serew r, projecting into a keyway, so that by
rotating tlie nut ¢, which may conveniently
be formed as a worm-wheel and driven by a
worm, the pillar may be raised or lowered,
as required. By this means wear of the
crushing-head ¢ and ring b may be taken up
or the degree of fineness of the crushed ma-
terial regulated. - .
" For the purpose of facilitating the proper
25 labrication of the antifriction - rollers ¢ and
the gun-metal bush o the lower portion of the
pillar may be made hollow and fitted with a
- couple of pipes s s, leading from one or more
oil-reservoirs (not shown) mounted at a suit-
‘30 able height on the frame of the apparatus,
" - the said pipes having branches { { extending
through lateral openings in the wall of the
pillar e to justabove the rollers and bush, re-
spectively. T S :
The bearing f will require but little lnbri-
cation, as it will be well protected from dust;
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but it may be formed with a passage u, lead-

ing from an external grease-cup v, that is

lug w.

40 p & .
What we elaim is— | -

1. Crushing apparatus of the kind referred

to, comprising a hollow shaft, a crushing-head
carried by said shaft, a fixed ring surround-
ing said crusher-head and mounted independ-
. ently thereof, an upright pillar extending up-
wardly within the shaft which rests upon-and
. is vertieally supported internally at or near

_its upper end solely by said pillar, and means
5o for imparting gyratory motion to said.shaft,

* as set forth. , ) B
"~ 2. Crushing apparatus of the kind referred
to, eomprising a hollow east - steel shaft, a
crushing-head carried by said shaft, a fixed
ring surrounding said crusher - head and
mounted independently thereof, an upright
pillar extending upwardly within the shaft
which rests upon and is vertically supported
internally at or near its upper end solely by
6o said pillar, and means for imparting gyratory

motion to said shaft, as set forth.

* 3. Crushing apparatus of the kind referred
to, comprising a hollow shaft, a crusher-head
‘carried by said shaft, a fixed ring surround-
ing said crusher-head and mounted independ-
ently thereof, an upright pillar extending up-
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formed therein and is closed by a serew-

- .

wardly within the shaft which rests uponand .
is vertically supported internally at or near
its upper end solely by said pillar, and an
eccentric boss that extends upwardly within 70
said shaft and is adapted to impart gyratory
motion to said head and shaft as set forth.
/" 4. Crushing apparatus of the kind referred
to, comprising a hollow shaft, a crusher-head
carried by said shaft,an upright pillar extend- 75
ing upwardly within- the shaft which rests.
upon and is vertically supported internally at
or near its upper end solely by said pillar, an .
eccentric boss that extends upwardly within
said shaft, and an antifriction - bearing lo- 8o
cated between said bossand shaft and adapted
to transmit gyratory motion from said boss to
said shaft and head as set forth. =~ .

"5. Crushing apparatus of the kind referred
to, comprising a hollow shaft, a crusher-head 35 -
carried by said shaft, a fixed ring surround-
ing said erusher-head and mounied independ-
ently thereof, an npright pillar extending up- .
wardly within the shaft which rests apon and
is vertiéally supported internally at or near go
its upper endsolely by said pillar, and a fixed
spider adapted tolaterally support said shaft,
as set forth. .

6. In crushing apparatus of the kind re-
ferred to, the combination of an upright pil- 95
‘lar extending upwardly through a crushing-
.chamber, a hollow shafs carrying within said
chamber a crushing-head and havinga closed ..
upper end which rests upon® said pillar, a
wheel capable of rotation about said upright 1920
pillar and having an eccentric boss extend-
ing upwardly within said hollow shaft and a -
dust-excluding ring encireling the lower end
of said hollow shaft and restingonsaid wheel,
as set forth. : -

7. In a crushing apparatas of the kind re-
ferred to, the combination of a vertically-ad-
justable pillar extending upwardly through -
a crushing-chamber, a hollow shaft carrying
‘within said chamber a crushing-head and t10
having a closed upper end which résts upon
said pillar, a wheel capable of rotation about
said.upright pillarand having an eccentrie
boss extending upwardly within said hollow
shaft, and a dust-excluding ringencircling
the lower end of said hollow shaft and rest-
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‘] ing on said wheel, as set forth.

" 8. In a crushing apparatus of the kind re-
ferred to, the combination of an upright pil- .
lar extending upwardly through a erushing- 120
chamber, a hollow shaft carrying within said -
.chamber a crushing-head and having a closed
upper end which rests upon said pillar, a
wheel capable of rotation about said upright
pillar and having an eccentric boss extend-

‘ 125
ing upwardly within said hollow shaftand a

lubrieant-supply pipe extending throughlon-

gitudinal and lateral passages in said upright

pillar to above said eccentric boss; as set

forth. : - S .
.9. In a crushing apparatus of the kind re-

ferred to, the combination of an upright pil-
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lar extending upwardly through a erushing-
chamber, a hollow shaft carrying within said
chamber a crushing-head and having a closed
upper end which rests upon said pillar; a
wheel capable of rotation about said upright
pillar and having an eccentric boss extend-
ing upwardly within said hollow shaft, anti--
friction-rollers interposed between said. ec-
centric boss and said hollow shaft, and inde-
pendent lubricant-supply pipes extending
through longitudinal and lateral passages in
said upright pillar to above said boss and
said antifriction-rollers respectively, as set
forth. o C L

10. In crushing apparatus of the kind re-
ferred to, the combination of an upright pil-
lar extending apwardly through a erushing-
chamber, a'hoflow shaft carrying within said

chamber a crushing-head and having a closed |

upper end which rests upon said pillar, a

- wheel eapable of rotation aboutsaid upright
_pillar.and having an eccentric boss extend-
ing upwardly within said. hollow shaft, and

means for adjusting said pillar and crush-"

ing-head vertically, as set forth.
" 11. In crushing apparatus of the kind re-
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ferred to, the combination of a crushing--

head, a ring or wall surrounding said head,

-& hollow shaft, a spider laterally supporting

said hollow shaft, a bearing at the upper end
of said shaft, an upright pillar within said
shaft, a bevel-wheel with means for driving
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same, an eccentric boss formed on said wheel

and extending upwardly within said shaft, a
ring of antifriction-rollers between said boss
and said shaft, a dust-excluding ring, means
for vertically adjusting the pillar and crash-
ing-head, and. for lubricating the bearings
and antifriction-rollers as set forth.

Signed at Sheffield, England, this 14th day 40

of July, 1899.
ROBERT ABBOTT HADFIELD. :
ALEXANDER GEORGE McKENZIE JACK.
Witnesses: -
" LEONARD ROWLAND,
RicHARD WHEELER.
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