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- cago, in the county of Cook and State of Tlli-
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. er-head and shaft and a flaring crushing-cham-
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 venting the passage of broken stone down up-
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~ loose collar heretofore provided in this class of

stone-dust and fine particles of dirt fromn the

- UNITED STATES

PAaTENT OFFICE.

PHILETUS W. GATES, OF CHICAGO, ILLINOIS.

STONE OR ROCK BREAKER.

SPECIFICATION forming part of Letters

Patent No. 248,545, dated June 28, 1881,

Application filed October 25, 1880. (No model.)

1o all whom it may concern : -
Be it known that I, PHiLETUS W. GATES,
a citizen of the United States, residing at Chi-

nois, have invented certain new and useful
Improvements in Machines for Breaking or
Crushing Stone, Rock, and other similar sub-
stances, of which the following is a specifica-
tion. '

My 1mprovements relate to that deseription
of stone and rock breaker which employs in its
construction an eceentrically-gyrating crash-

ber or concave in which the said crusher-head
gyrates, and alsoin which the stone or rock to
be broken is placed and gradually broken or

scription being shown in Letters Patent No.

M. Brown and assigned to me and others of the
“(Grates and Scoville Iron Works” of Chicago,

- My improvements consist— -
First, in the novel construction, hereinafter
described, of the bearing for the ball-fulerum
of the eccentrically-gyrating crusher-head and
shaft.- | o
- decond, in the novel construction, hereinaf-
ter described, of the crusher-head and shaft
thereof and the union of the head and shaft..
Third, in a novel application of a loose col-
lar around the eccentrically-gyrating shaft, to.
prevent dirt or dust getting into the jour-
nal-bearing and into the oil-chamber, in the
event. of any fine particles passing by-the first ﬁ

machines for preventing the broken stone or |
rock descending upon the gearing and other
lower portions of the machine. ,

Fourth, in a novel combination of the onter
shell of the machine, having an inclined dia-
phragm with a tubular gunard-flange around its
central opening, two loose collars—one for pre-

on the gearing, and the other for excluding.

oil-chamber—the eccentrically-gyrating shaft,
and 1ts journal-bearing, the supporting and

‘has been effected by the means described.

oil chamber having oil passages and channel,
Fifth,inanovel combination of means where-.

‘| gyrating shaft are lubricated, these means be-

1ng such that the oil, after descending along
the shaft to the step of the shaft, rises again

~outside of the bearing of the shaft to the flange 55.

of said bearing, and is then, by the centrifugal
force of said flange, cansed to pass out into a
channel which is in communication with pas-
sages connecting with the oil-chamber, and
from said channel it is allowed to flow down- 6o
ward into the oil-chamber to the step of the
shaft, and thus a perfect and continuous eir-
culation of the oil beneath the flange of the
journal-bearing, as well as over other parts of

‘the machine requiring lnbrication, is kept up 65 -
80 long as oil is ‘
chamber. |
crushed as it descends, a machine of this de- |

properly supplied to the oil-

Sixth, in a novel combination of an oil-pipe

provided with a plug at its elbow and a cap
or plug at its top, with means for effecting the

lubrication of the journal-bearing and the jour-
nal of the shaft, whereby the oil in the cham-
ber can be, when it becomes too thick from

long use, drawn off through the aperture at

the elbow of the pipe, or whereby the chamber
can be cleaned by pouring hot water into it
and setting the crusher-shaft in motion. The
water, by flowing through the machine and:

75

passing out at the top of the pipe, will force:
‘the dirty oil and particles of matter out of the-
chamber and pipe, and then, if desired, new
oil can be supplied to the chamber through
‘the capped end of the pipe.

80

The pipe also will
serve as an 1ndicator of the condition of the
oil in the machine, for by taking oft the cap 8 5
the fact whether the oil fed in at the top of
the journal-bearing is freely cireulating will be
made known, for as the oil is supplied a por-
tion of it will rise in the tube. The proper
olling of a machine which is designed to run go
at a speed of one hundred and sixty revolu-

‘tions per minute and to break or crush eight
tons ot stone or rock per hour is a matter of

vital importance, and this resualt, it is believed,

- Seventh, in a novel flange formed on the >
gear-wheel and around theeccentrically-gyrat-
ing shaft, so as to overhang the open end of
the supporting and oil chainber and the open
end of the journal-bearing. o o

Eighth; in thecombination of therevolving

by the lower bearing and the journal ‘of the'| journal-bearing of the shaft, provided with a.

- 1CO
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flange and oil-passages, and the supporting
and oil chamber of the sald journal-bearing,
and the shaft provided with a guard-lange on

its upper edge. By meansof the flangeonthe

oear-wheel the lubricating material 1s kept
frombeing thrown ouf by eentrifugal force and
wasted before it had time to pass down to 1ts
proper place, and by means of the flange on
the supporting-chamber theoil 1s, when thrown
out by centrifugal force beneath the flange of
the journal-bearing, arrested and turned back
into the channel atthe base of said flange,and
compelled to flow back into the oil-chamber at
the bottom of the supporting-chamber of the

15 journal-bearing and journal of the shaft.
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In the accompanying drawings, Figure 1 is

a vertical central section of a stone or rock

breaker with my improvements embodied
therein. Fig. 2 is a horizontal section of the
same in the line yy of Fig.1. Iig. 31sa hori-
zontal section in the line 2z 2z of Ifig. 1. Ig.

4 is a horizontal section in the line x/ &' of |

Fig. 1, and Fig. 5 is a section in the line z x
of Fig. 1.

Similar letters of reference in the several |

figures refer to like parts. -

- A represents an upright circular shell, with
an opening, a, at one side for the discharge of
the broken stone or rock, and another open-
ing, &', on the opposite side to allow ready ac-
cess to the mechanism within the lower part of
the shell. The upper part of this shell 18 pro-
vided with an open arched-shaped cap, A’
which serves as a strong support for the ball-
fulerum bearing-box B of the shait C and
crusher-head C/. Just below the bearing-box
B the shell is made with a downwardly in-
wardly tapering form, and this tapering portion
D serves for supporting the crushing-surfaces
D’ of the cruoshing - chamber or concave 1n
which the crusher-head €’ operates. Below the
crusher-head C’ the shell A 1s provided with
an inclined diaphragm, A? having a central

passage, a* through it, around which passagea

tnbular flange, «*, is formed, and this fiange
extends upward a proper distance, as shown.
The diaphragm forms an internal chute for
conduecting the broken stone or rock out of
the machine upon the outside chute, ¢°, and
the flange a* of this diaphragm acts as a

enard all around the passage a’, topreventthe {

fragments of stone passing down through the
passage upon the gearing of the machine as
they fall from Dbetween the crushing-surfaces
of the machine. A lower portion of the shaft
C extends down through the central passage
of the annunlar inclined diaphragm AZ, and
the journal ¢ on said portion ot the shaft en-
ters the journal-bearing If, which is within
the supporting-chamber A’. The supporting-
chamber A? is a portion of the bed-plate A>,
and it is provided with a step, d, at 1ts bottom,
upon which the journal ¢ of the shatt C rests,
as shown. |

- Around the shaft C and resting upon the
flange «a* is a loose collar, I, which-serves for

243,545

preventing small particles of broken stone de-
scending between the shaft C and tubular
flange a!. The bearing I’ has an eccentrie

| bore, f, through it for the journal ¢ of the shaft

C to fit into. This bearing is provided with a
broad horizontal flange, ¢, which rests upon
the upper edge of the supporting-chamber A°

70

of the bed-plate A% and bythis flange the said

bearing is firmly riveted to the bevel or other
toothed gear wheel I/, as shown.

G- is a shaft carrying a toothed wheel, It?
which gears with the wheel IY and thereby re-
volves the eccentric bearing I and causes 1t to
ayrate the shaft C and crusher-head .

The crushing-machine thus far described by

| letters of reference is, in general arrangement

and operation, substantially the same as the
patented machine of Charles M. Brown, here-
inbefore referred to, excepting that an 1m-
proved form and construction are given to the
outer shell, A, and a flange, a*, and loose col-
lar E are provided for more effectually pre-
venting the broken stone from passing down
upon the gearing of the machine, which im-
proved form and construction of shell A, to-
oether with the flange «* and loose collar L,
and also the safety break-pin devices shown
at H and H’, are substantially the same as
shown in an application for a patent filed by me

|

on February 17, 1879. Therefore none of these
things are intended to be claimed here other-

| wise than as they may be combined with other

parts not shown in aforesaid patent of Brown
and my aforesaid application for a patent.

My present improvements L will now de-
scribe as follows: | |

The ball fulcrum-bearing I, which is fitted
in bearing-box B, is formed of three segmental
pieces with chords of equal length. These
pieces are cylindrical on their outer bearing-
surfaces, and are of a partly-spberical form on
their inner bearing-surfaces. They are cast on
a metal ball and thereby chilled as well asfin-
ished in the casting process. The chilling of
the pieces prevents rapid wearing away. Here-
tofore this bearing has been made of a great
number of parts and of soft metal, in order to
be easily turned to fit the fulerum-ball C? of
the shaft C, and in connection with the nu-
merous parts set-serews were provided for keep-
ing them in position and adjusting them. This
old mode of construction with a ball, C? on its
upper end did not give a durable and strong
bearing. The parts being too light were lia-
ble to breakage, and it was very expensive to
manufacture the bearing of so many pieces and
to turn them true with respect to the ball-ful-
crum. My improvement in the fulcram ball-
bearing I has been found to be substantially
right for practical use, and it effects a great
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saving in the getting up and use of stone- -

breakers. |

The crushing-surface D’ of the concave or
crushing-chamber is cast in a chill, and the
crusher-head C’ is also cast in a chill and mads

of white metal. - In the eye of this head grooves

130
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h are formed, and around the shaft at points
opposite the grooves A corresponding grooves

K are provided. Suitable holes for flowing

melted iron or other metal and for the escape
of airare to be provided in connection with the
grooves i A'. By this construetion provision
1s made for flowing melted metal into the
grooves & A/ for uniting the parts C and ¢’ to-
gether after the head C’ has been properly
placed around the shaft C, and thus the head
and shaft can be held firmly together, and the
head cannof slip up or down when snbjected
to great strain, it being held by the metal ring-
fastenings £* formed of the metal flowed into
the grooves & A/, as shown. This isa very es-
sential improvement, as the practical working

~ of the machine depends upon the durability
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and rigidity of its crushing-surfaces, and it
Leing important to bhave a forged wrought
metal shatt without making the crusher-head
and shatt of homogeneous metal, the great
utility of the cast chilled white-metal head,
and the effective mode of nniting the head and
shaft will be readily seen.

The supporting-chamber A3 for the journal-
bearing K and journal ¢ of the shaft C is made

to form an oil-chamber, /7, below the journal ¢

and journal-bearing ¥. From the chamber /7
vertical oil-passages f? extend upward through
the wall of chamber A3, and at the upper ter-
minys of these passages a circular channel, 73,
is formed in the wall of the chamber A3, and
this channel intersects and communicates with
the passages /% Outside and all around this
channel a deep flange, 7%, is provided on the
upper wall of chamber A3, and it prevents oil
being discharged by centrifugal force outside
the chamber A3, | |

Through the upper part of the journal Lear-
ing I angular oil-passages » are provided, said
passages receiving oil at the top. of said box
and discharging it beneath the flange e, as
shown 1n the drawings.

Overhanging the passages n, and attached
to thé gear-wheel I/, is a flange, m, which forms
an oil-receiving well just above the journal-
bearing I¥. The flange m acts as a guard to
prevent o1l being thrown outward by centri-
fugal force before it has passed between the
parts and into the oil-chamber f/. At the point
where the flange is applied the shaft C is re-
duced in diameter in order to give sufficient
room for the passage of the oil into the cham-
ber; and just above this reduced part of the
shatt C a loose collar, J, is fitted around a

 hollowed portion of the shaft, and it is made

tocover theflange m. This collar restsloosely

- upon the gear-wheel I/, and it is provided with

6o
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an oil-supply hole, p, which may be covered by
a slide or cap to exclude dust. By means of
the collar J all light particles of dirt and dust
which may incidentally escape past the collar
E are arrested and prevented from passing

down into the supporting-chamber A® of the | said surfaces bearing

bearing I and shaft C.

|

3

an elbow-pipe, K, is applied, so as to bein com-
munication with the oil-chamber 7/, This pipe
1s provided with a screw-plug, , at its elbow,
and with a cap, #/, at its upper-end.

In practice the step of the shaft C requires
to be raised or lowered in order to adjust the
breaker for fine or coarse breaking, as occa-
sion requires, and in order to avoid leakage at
the step packing and white lead are applied, as
at s, and serewed tight and retained by a jam-
nut, |

The bearing I 1s preferably made of carbon

‘bronze or steel, in order that it may work

smooth and be sufficiently durable.

The safety break -pin devices at H and H’
may be of metal which will break easily, and
the pin may be applied upon the driving-shaft
80 as to either allow the pulley of the belt to
tarn or the gear I* to turn when the pin be-
comes broken, such result occurring whenever

a crowbar or other obstruction gets between

the crusher-surfaces and clogs the machine.
The lubricating-oil is supplied to the ma-
chine through the hole p of the loose collar J,
and 1t flows down intothe chamber f/ by pass-
ing between the journal-bearing and journal
¢ of shaft , and also between the wall of the
supporting-chamber A3 and the outside of the
journal-bearing I'; and when the chamber f7,
passages /%, and channel /3, and pipe K have
become supplied with oil and the machine is

running the revolution of the bearing F and
its flange e will caunse the oil to rise and pass

up between said bearing I and the wall of the
supporting-chamber A% and then outward be-
neath -the flange e into the channel f3, and
therefrom down into the passages f* and oil-
chamber f/, and in this manner theoil is caused
to continuously circulate between the surfaces
of the said parts, and the machiune is thereby
saved from too rapid wear and from undue fric-
tion, and at the same time waste of oil is pre-
vented by the flanges f*and m; and when the
cap of the oil- pipe K is opened, the fact that
the oil is circulated and that a sufficient quan-
tity 1s in the chamber /7 will be made known,

as the movement of the oil can be seen in the

pipe K; and,also,if theoil istoothickorcloggy
1t can be drawn off through the passage at
the elbow of the pipe, or the oil-chamber 77 and
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other parts can be cleaned by removing the

cap of pipe K and flowing hot water through
the supporting-chamber A? and discharging it
at the upper end of the elbow-pipe K while the
machine is in motion.

What I claim as my invention, and desire to
secure by Letters Patent, is—

1. In a stone-breaking machine having a
gyrating shaft carrying a crushing-head be-
tween its ends, and having a ball-fulerum on
1ts upper end, the combination of the fulcrum-
ball C*> and a chilled surface on the partly-
spherical surface of the fulecrum-bearing I, the
directly against each
other, while the ball and bearing are sustained

Atthe bottom of the supporting-chamber A3 | directly by the box of the arched cap-piece A’

{
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of the frame of the machine, whereby the use
of an adjustable intermediate wear-compensa-

ting contrivance is dispensed with, and great

darability and strength are secured, substan-
tially as deseribed.

2. The combination of the chilled metal
crusher-head C/, provided with grooves 7 of
polygonal sh.:tpe, horizontally, the “shaft C, also
provided with grooves //, of polygonal Shape
horizontally,an 1d the fastenin o-rings /i, formed
of metal lowed into the grooves of thecrusher

‘head and 1ts shaft, substantla,lly as and for

the purpose descrlbed

3. The combination of the shaft C, bearing
If, chamber A°, wheels I¥ I, and loose collm
J, substantmlly as and for the purpose e-
scribed.

4. The combination of the shell A, loose col-
lar K, supporting-chamber A°, loose collar J,
eccentmc journal-bearing If, mld shaft C, ]rw
ing a crusher on its upper portion, substan-
tially as and for the purpose described.

5. The supporting-chamber A® forming an

oil-chamber, f/, and provided with passages

243,545

/? and a chaunel, 3, at top of chamber A° in 23
combination with the revolving journal- bear-
ing If, provided with a flange, ¢, and passages
n at 11:.5 npper end, which p’tSbaﬂ‘E‘S lead under
the flange e, substfmtlally as and for the pur-
pose described. X 30

6. The combination of pipe K, chamber A3,
having passages f2, and bh’hmbel I, bearma
I', having flange ¢, and passages #, shaft 0
‘and wheels T I‘2 substantially as and for thﬂ
purpose described.. 35

7. The combination of the gear-wheel I/, pro-
vided with flange m, and the journal-bearing
I*, shaft C, chamber A’ and wheel B2, sub-
stantially as and for the purpose deseribed.

8. The supporting - chamber A3, provided 40
with flange f/* on its upper end, 1n combination
with a Iotdtlllb journal - beal ing, If, bhaving
flange ¢ and passages #, substautmllv as and

for the purpose described.
PHILETUS W. GATES.

Witnesses: |
P. W. GATES, Jr.,

RYERSON D. GATES.
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