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To oll whom 1 may concerr:

Be it kpown that I, Fraxx Q. WHITING,
a oitizen of (reat Britain, residing at Co-
tumbus, 1n the county of Franklin and State
of OUhie, have invented certain new and use-
ful Tizprovements in Crushers, of which the
following is a specification, reference being
had therein to the accompanying drawing,.

This invention relates to improvements in
erushing machinery and in particular to the
type known as a single roll coal erusher.

One object of the invention is the provid-
ing of 2 machine which will handle a large
variety of sizes or grades of coal and reduce
them to the desived form.

Previously machines of this type have not
atisfactorily taken large sizes of coal with-
aking = special adjustment after hav-
1 the crusher for smaller gyades.

Cf the drawings Figure 1 is an end eleva-
tion of the machine. Fig. 2 is a vertical
transverse sectional view. Figs. &, 4, 6 and
R sre ifransverse vertical secticnal views
through the erusher rolls and breaker plates
illnstrating the evolution of the hook shaped
‘teeth. Figs. 5, 7 and 9 diagrammatically
show the arrangement of the crusher teeth
upon the vavious rolls illustrated in Figs. 4,
6 and 8. Iig. 10 is a perspective view of
the breaker plate showing the removable end
pieee. Fig. 11 is a perspective view of one
of Lhe segmental sections of the crusher roil.

Referring to the drawings by characters
of reference, the numeral 1 represents the
end section of a frame or support upen which
the crushing mechanism is mounted, Jour-
nals 2 and 8 are provided in these end sec-
{ions in which ave mounted the roll shaft 4
and the counter shaft 5. These journals are
provided with the usual removable caps so

&
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- that the machine may be easily taken apart

when so desired. A hub 6 provided with
radial wings 7 is keyed to one end of ihe
shaft 5, and in turn is fastened to a pulley
wheel 8 by means of pins 9 passed through
the wings 7 and arms of the pulley 8. These
pins 9 ave made of some such material as
wood, and their cross section is such that in
case of o sudden overload being thrown upon
the machine, they will shear, thus discon-

ing the counter shaft from the driving
This provides a safety device such
ninate any possible danger of the

as will o
machine

being demolished or the bearings.

inj lél’ed, due to sudden and unexpected aver-
oads. '

16 around the periphery of which is ar-
ranged & series of segmental plates 11 on
which are formed the crusher teeth. These
segmental sections are fastened to the roll 10
by means of radial bolts 12. ‘This roll 1€ is
driven by-a gear 13 mounted on the end of
the shaft ¢ opposite to the end of the ma-
chine on which the pulley wheel 8 is mount-
ed. A pinion 14 is fastened to the end of
the counter shaft 5, opposite to that on which
the hub 6 is, keyed, and engages with the

gears 13 thereby furnishing driving means

for the crusher roll.

A hopper casing 15 is mounted on the
upper portion of the frame and has attached
to its ends by means of removable bolts 16
end plates 17 which serve to inclose the
upper portion of the roll. This construc-
tion provides a removable plate which, when
is place, seals the chamber within which the
roll operates, thereby preventing escape of
dust, and also because of its easy removal,
allows accesg to the bolts 12 so that the seg-
mental sections 11 may be removed with-
out dismantling the entire machine. -

Mounted on the shaft 4 is a drum or roll

70

80

A breaker plate 18 is pivoted on a shaff

19 at the upper front side of thie machine
and is provided at its lower end with 2 ve-
movable plate 20 at the part swhich lies ad-
jacent the crusher roll. An arcual slot 21 is
cut intermediate the ends of the breaker
plate and has passing through it a rod 22,

the outer ends of which are mounted in the
This provides a stop -

ends of the casing 1.
as well as a guide when the breaker plate
swings about the pivot shaft 19. A shaft 23
extends through the breaker plate below the

arcual slot 21 and has mounted upon itz ends

two eye bolts 24 which extend resrward
through a cross member 25. Springs 26 are
placed upon the extremities of the eye boits
24 ountside of the ecross member 25 and are re-
tained in place by the nuts 27. This pro-
vides a cushioning of the breaker plate so
that when an unusually hard piece of mate-
rial is pagsed between the roll and the
breaker plate, instead of breaking the teeth
on the roll gr jamming the machine, the
breaker plate will be swung back as far as
necessary, depending upon the tension placed

‘upon the springs 26.
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~ tending considerably beyond the other teeth.

]

|

achine will pass |

blocks of a shape roughly indicated by the \
'I

‘
arrangement of these teeth can hest-be seen

5 tend bevond, the

€8 ' 1,045,768

Referring to Figs. 8 to 9, which illus-
trates the evolution of the present form of
crusher teeth to which this invention velates,
Fig. 3 shows the simplest form of the com-
bination of a crusher roll and plate. Tt is
evident that with a roll of this type it would
be impossible to crush coal or Tike material
since the friction due to the smooth roll
would not be sufficient to feed the material
into the throat a. To obviate this difficulty,
saw feéth 7 are placed upon the roli as
Nustrated in Figs. 4 and 5, thereby pro- \

1
1

viding means for feeding the material be-
iween the roll and the breaker plate. Tt is
necessary that these teeth be spaced com- |
idersble distance apart in order that each |
Thdividual tooth may engage the lumps of |
coal. The thickness of the product will
otill be Himited to the threat opening at a,
but it is evident that the machine wiil pass
dotted Yines in Fig. 5. While these blocks
are no. thicker than the throat a, yet they
are objectionable, as for most uses, it.is de-
cirable that the cnal be broken inte apProEi- \
mate cibes in which it is fowad bo give hetter
satisfaction. To overcome this defect, tbei
pyramidel shaped teeth ¢ are placed be- |
tween the saw teeth B as illustrated in Figs. l
8 and 7.

these pyramid teeth ¢ will pierce the center
of any blocks which would have passed be-
tween the teeth ¢ and thereby break the coal
into the desired cubical formn It is meces-
sary that these teeth ¢ be of pyramidal shape
for if they were all constructed in the same
manner as the saw teeth b, thelr tops would
present an almost continuous surface to the
material, approximating the original formn
of roller illustrated in Fig. 3. Tikewise it
would be impossible to have all of these
teeth of pyramidal shape, as then there
would be less tendency to feed the coxl be-
tween the roller and the breaker plate than
is now obtained. The result of thiz con-
steuction is satisfactory as to quality, bat
when large pieces of material are fed 4
machine, they will have a tendency to roii |
upen the tecth and not enter the throat a. |
o eliminate this tendency, large hook-
shaped tecth- d are located at intervs
indicated in Figs. ¢ and 9. The she

i

in Fig. 11 and dia grammatically in ¥Figs.

8 and 9. They are of 2 shape simllar to the
: ' 4 I

saw shaped teeth only om a Jarger seale, ex-

Tu the preferred aryungement
evenly interspaced among the o
taking the place of apTroXin
fourth tooth axially. They ar

they

oy

in circumferential alinement though
1 . T

necessavily in as
ferved to as hoo

2
alinemen..

I

Tt is evident that the points of i :
i

and serve the purpose of hooking the large

L

them down upon the smaller saw and Py~
ramidal shaped teeth. Toallow clearance for
the large hook-shaped teeth d, it is necessary

to provide slots 28 in the removable seetion

90 of the breaker plate that will register

with these teeth. This is necessary in ouder

shat the throat o will not have to he in-
creagsed any to allow clearance for the hook-

ghaped teeth. The removable end of the

breaker plate 20 is secured to the body of

the plate by means of bolts 80 which allow

of its easy removal when it is necessary, be-

cause of wear or breakage, to sabstifnte 4

pew plats.,

What I daim ise— . _

1. In s coul crushiog machine, the combi-
nation of a toothed crusher voll, means fov
rotating said roll, a preaker plate mounted
adjacent the roli, and hooked teeth cxtend: -
ing beyond the other teeth on the roll, ihe
yreaker plate being provided with slets

| adapted to register with and receive the

hooked tebth on the roll, substaniiaily as set
forth, s

o n & coal crushing mackine, the combi-
wation of a toothed crusher rofl, means for
votating said roll, 2 yreaker plate mounied

acent the roll, hookes Jing be-
2d the other teeth on the yoll, and a re-
novable plate mownted on the end of the
aker plate adjacent the roll, the said re-
ovable breaker plate belng provided with
ot ndapied to vegisier with and recelve the
hooked teeth o the roll, substantiaily as seb
forth, : _ '

3. Tn n coal erushing machine, the combi-
nation of a tocthed crusher roll, means fory
rotating said voll, a breaker plate plvotally
monntad sdiacent the roll, hiookad teeth ex-
tending beyend the oiher h on the roll,
{he breaker plate baing prov ded with slots
pdapted to receive the hook shaped teath,
and vesilient taeans for hol
date adiacent the voll, su
forth. v

i In o coal crushing machine, ft &
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n crusher roll, pyramacs /
shape Tisrpnately and spproxl-

mately an og nee apavt axially as
well ng civenmierentially of thoe roli, means
for rotating spid voll,  hreeaker plate moeuni-
ed adjncent the crusher roll, and 2 series of
heok leeth exiending beyond the ecrusher
toeth mounted on the roll and axinlly spaced
approvimately in the piace of every fourth
usher tooth.

5. Tn » coal crushing s
pation of a crasher rolly wy
shaped teeth spaced Whernately and approxi-
matele an equal distance apart axially and
i Aeventially of voil, hook shaped

i

the combi-

oot extending heyond the erasher tecth and
axially spoced on the roll o the place of up-

tal and saw

rieces of coal Ted the machine and dragging
fog i

80

G0

168

106

-
-
1]

toed

L2

o



1,045,763

proximately every fourth crusher tooth,

means for rotating the vll, and a breaker

plate mounted adjacent the roll, the said

plate being provided with slots
5 receive the hook shaped teeth as they rotate
- pabt the breaker plate. ’

* 6. In a coal crushing machine, the combi-
- nation of a crusher roll, hook shaped teeth
formed on the roll in circumferential aline-
ment, saw shaped and pyramidal teeth of
a lesser height interspaced between said hook
shaped teeth, means for rotating said roll,
and a breaker
crusher roll, the said plate being provided
with slots adapted to receive the extended
hook shaped teeth as ‘they rotate past the
breaker plate. = - v

7. In a coal crushing machine, the combi-
nation of a crusher roll, crusher teeth formed
20 on said roll, certain of said teeth

10

15

adapted to

plate mounted. adjacent the !

in circum- |
ferential alinement extended in the form of |

2

hook shaped teeth beyond the height of the

other teeth, means for rotating the roll, and
a breaker plate mounted adjacent the roll,
the said plate being provided with slots
adapted to receive the hook-shaped teeth as
they rotate past the breaker plate.

In a coal crushing machine, the combi-
nation of a crusher roll, and pyramidal and
saw shaped teeth spaced alternately and ap-
proximately an equal distance apart axially
as well as circumferentially of the roll, cer-
tain of said teeth in circumferential aline-
ment being extended in the form of . hook
shaped teeth beyond the height of the other
teeth,

In testimony whereof I affix
in presence of two witnesses,

FRANK O. WHITING.

my signature,

Witnesses: Ny
.DuprLey T, Fisueg,
W. K. LiceErT.
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