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UNITED STATES

PaTeENT OFFICE.

WILLIAM S. URQUHART, OF CAMBRIDGE, AND HENRY P. MALLORY, OF
’ NEWTON, MASSACHUSETTS.

MACHINE FOR CRUSHING CLAY.

SPECIFICATION forming part of Letters Patent No. 511,566, dated December 26, 1893,

Application filed July 17, 1893,

To all whom it may concern:

Beit known that we, WILLIAM S. URQUHART,
a subjeet of the Queen of Great Britain, re-
siding at Cambridge,and HENRY P.MALLORY,
of Newton, county of Middlesex, State of Mas-
sachusetts, have invented an Improvement in
Machines for Crushing Clay and the Like, of
which the following description, in connection
with the accompanying drawings, is a specifi-
cation, like letters on the drawings represent-
ing like parts.

Thisinvention relates to ¢rushing machines,
and particularly to machines used for crush-
ing large lumps of clay to reduce and prepare
the latter for formation into bricks.

In most brick-yards it is necessary in order
to secure the clay in sufficient quantity, to
excavate the same by means of steam shov-
els, blasting or otherwise, leaving the clay in
large lumps or pieces which it is impossible
to crush and properly prepare for the brick-
making machine with the machinery now in
use except the crushing rolls of such ma-
chinery be run at a high speed. As clay is
more or lessfilled with stones of various sizes,
much difficulty is experienced in running the
rolls at high speed because of the stones get-
ting between and stopping the roils and fre-
quently breaking the rolls or some other part
or parts of the machine. This liability of
breakage necessitates constant attention and
frequent stopping and starting of the ma-
chine, greatly reducing the capacity of the
machine in aday’s work. .

In our efforts to develop a machine which
would break up large lumps of clay, yet be.
run at a slow speed, or such speed as would
prevent breakage of any of the parts by a
constant stoppage due to a stone or stones
working between the rolls, we havedeviseda
machine embodying the invention forming
the subject matter of this present applica-
tion. ' ‘

A machine embodying our invention com-
prehends a plurality of crushing rolls which
are preferably grooved annulacly to better
bite or draw in the clay so that they may be
run ab a comparatively slow speed, one or
more of the rolls also being preferably pro-
vided with a longitudinal strip or strips to
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assist in foreing the clay down into the grooves
at the bite between the rolls.

To break up the large lumps of clay and
leave the same in such condition that they
will be caught by and drawn in between the
slowly moving . rolls, which otherwise would
not draw it in, we provide a preparatory
breaker, which first acts upon the largelumps
and breaks the same into small pieces or

‘Tumps of such size as are readily caught by

or drawn between the erushing rolls, the clay
issuing from the latter in such a pulverized
condition as fits it for formation into bricks
by suitable machines. The breaker blades

‘are set at an angle, the angular pitch of some

of the blades being opposite to that of the re-
maining blades, whereby the material passed
through the breaker is thrown back and forth
by the oppositely pitched blades and thor-
oughly pulverized.

In the drawings, Figure 1 represents in top

or plan view one form of machine embodying
this invention and which we have selected to

illustrate the invention; Fig. 2, a side eleva-

tion looking from the bottom of Iig. 1, and

Tig. 3, a vertical section taken on the dotted

line x—u, Fig. 2. :
Referring to the drawings, A, A, represent
a suitable frame which may be of any neces-

“sary or desired construction adapted to the

location of the machine, the same being in
the present instance shown as secured to the
undersidesof the floor timbers A’ upon which
is laid the usual floor A% The frame, as here-
in shown, comprehends two pairs of stringers

a,a’,the stringersof each pair beingarranged
one above the other and connected in suit-

able manner.
- The crushing rolls B, B’, have their jour-

nals b, &', journaled in suitable bearings b?
g8 07

carried by and secured to thelower stringers
o' of the frame. The journals at one of the
ends of the rolls B, B, are fitted outside their
respective bearings with the gear wheels 07
b, in mesh with each other, so as to cause
like but opposite rotation of the two rolls.
The roll B’ at its end opposite the gear wheel
bt is in the present construetion provided
with. a large gear wheel 0 in mesh with a
pinion b° fast on a driving shaft b? journaled

55

60

65

70

75

8o

85

Q0

95

100



IO

20

25

30

40

2 511,566

in suitable bearings 18 and provided with the
fast pulleys p, »’, and loose pulleys p?, p®.

In the present construction we have pro-
vided a single breaker C,the same in the con-
struction shown consisting of a long hub ¢
provided at its opposite ends with journals ¢’
mounted in suitable bearings c? carried by
and secured to the upper sides of the string-
ers a of the frame, the journal at one end of
the said hub being provided outside its bear-
ing with a gear wheel c? see Figs. 1 and 2,
which is in mesh with and driven by the gear
wheel b* upon the roll B’. The hub ¢ of the
breaker is provided with a series of radiating
angular breaker blades ¢4, which in their ro-
tation just clear the periphery of the roll B’,
some of the blades being pitched in one di-
rection and somein an opposite direction. In
the constructionshown the blades at opposite
sides of the middle of the length of the hub
are pitched in opposite directions, 1. e., they
diverge from the middle of the hub in the
direction of rotation of the latter, so that
as the breaker rotates, these blades will
not only act to break up lumps of clay, as
will be descrided, but will act like a pro-
peller to move the broken pieces toward the
centerof the breakerand of the crushing rolls,
to keep the clay from accumulating and clog-
ging at the sides of the machine. The oppo-
site angular pitchof the breaker blades causes
the material passed through the breaker to
be moved or thrown back and forth accord-
ing to the location of the oppositely pitched
blades which may be varied in different ma-
chines and for different classes of work, the
material thus thrown hack and forth being
thereby thoroughly broken and intermixed
and placed in better condition to enter be-
tween the crushing rolls.

In practice the rolls and breaker will pref-
erably be inclosed within a suitable casing

~f; which is provided preferably above the
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breaker with an inlet or feed opening f’
guarded atone side by a vertically adjustable
wall board f? see Fig. 8, which board is ad-
justable toward and fromn the breaker to reg-
ulate the feed. We also preferably provide
an inclined table 1%, see Fig. 3, to divert the
broken lumps of clay inwardly toward the
top, of the erushing roll B’ to be better acted
upon by the latter-and carried over into the
bite between the two. rolls.

In order toinecrease the drawing and crush-
ing power of the rolls B, B/, we have provided
their peripheral surfaces with a series of an-
nular grooves b*, the grooves in the two rolls
being preferably arranged opposite each
other, the said grooves thus providing upon
each roll alternate high and low surfaces, the
edges of which it has been found in practice
better act upon and draw in the lumpsof clay
than do smooth rolls of the same size and
running at the same or higher speed. While
we have herein shown these grooves as an-

nular or circumferential grooves extending
around the rolls, each groove lying in a plane
standing at right angles to the axis of its roll,
yetitis evident that they need not necessarily
lie in planes at right angles to the axes of the
rolls, for they may lie in other planes or ex-
tend in other directions so long as they run
around the rolls.

By providing the rolls with square grooves,
ag shown, it will be seen that a large aggre-
gate space is left between the rolls through
which the material to be erushed may pass
in large quantities, larger than would be the
case were the rolls perfect cylinders and sep-
arated by the same distance; but it will also
be noticed that the maximum distance be-
tween the grooved rolls is so small that large
lumps of clay, and stones ean not enter: be-
tween thesame. Thereforethe injuringof the
machine by the introduction of large stones
into the erushed clay is obviated.

If the rolls were true cylinders separated
sufficiently to give the same area of opening
between as is represented between the grooved
rolls placed near together, the opening be-
tween the cylinder rolls would be sufficient
to permit stones of large size to pass through,
which, of course, should be avoided. '

Referring now particularly to Figs. 1 and
2, hand 7’ represent cross driving belts driven
in suitable manner in the direction repre-
sented by the arrows, said belts being driven
by any suitable counter-shaft, not necessarily
constituting a part of this invention. ‘

In order to properly describe the operation
of the stopping, starting and reversing mech-
anism, we will assume that the fast and loose
pulleys pand p% haveeachan eight-inch face,
and that the belt % is six inches in width,and
that the fast pulley p’ is a four-inch pulley,
the loose pulley p® an eight-inch pulley,-and
the belt 2" a four-inch belt. 5 ‘

I represents a suitable controlling device
shown as a lever pivoted at /2 and slotted at
itslower end at 7%, to receive the pin k4, passed
through one end of the horizontal shipper rod
%, and through the upper end of the auxil-
iary lever 75, fulerumed at 77, said auxiliary
lever at its lower end being in turn slotted at
h® to receive a pin 7° on the horizonal ship-
per rod %', The shipper rod 75 is provided
with two lugs %' standing at ‘opposite sides
of and close to the belt 7 to move the latter
when the shipper rod is reciprocated, and the
shipper rod 7! is provided with two lugs At
at opposite sides of the belt /i’ to move the
latter when the said shipper rod A% is recip-
rocated, the lugs 2", however, being separ-
ated at a greater distance than the width of
the belt 7/, as shown, so that there is a lost
motion shown as about two inches between
the shipper rod 2 and its belt 4’ for a pur-
pose to be hereinalter described,

The controlling device H is provided with
a suitable hand-operated latch mechanism A
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which co-operates with a toothed sector i to
retain the said device and the belts in de-
sired working positions. .

" Asshown in Figs.1and 2, the belt 2 is shown
as upon and driving the fast pulley p, and the
driving shaft b7, together with the rolls and
the br eakex in the du‘ectlons indicated by the
arrows thereon, the cross belt A’ running 1n
an opposite direction upon the loose pulley s

Assuming the machine to be in motion as

described, the clay asit comes rough fromthe
clay pit when excavated, is fed to the machine

through the opening 7, Fig. 3, thelarge lumps
of clay being immediately struck by the ro-
tating blades of the breaker and pulverized
or broken intosmaller lumps or pieces which,
partly by the rotative action of the breaker
and partly by reason of the inclined table f3,
are diverted upon and over the top of the roll
B’ and down into the.bite between it and its
companion roll B, the two rolls together act-
ing to draw the lumps down between them
and to crush the clay to such an extent that
it may immediately be carried on or directed
to a brick making machine or machines to be
formed into bricks. .

In practice the crushing rolls need be re-
volved at a speed not exceeding fifty revolu-
tionsmoreorless perminute, whilethe breaker
revolves preferably at a speed of or about six-
ty-seven revolutions per minute. So it will be
seen that the rotative speed of any of the parts
is so slow that if a stone. or stones earried to
the machine in the clay become lodged be-
tween the crushing rolls, the machine will
stop, permitting the belts to slip, before any
part or parts break. The operator, however,
has the machine at all times immediately un-
der his control, for. by grasping the lever or
controlling device H and drawing the same
to the left in the direction of the arrow Fig.
2, the belt h is moved to the right from the
fast upon the loose pulley p% while the belt
h’ is moved to the left from the loose pulley

45 p° upon the fast pulley p’ Lo thereby change
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the direction of rotation.of the shaft b’ and
the rolls. The relative width of the pulleys
and belts is now apparent, for the belt A be-
ing six inches in width may be moved two

lnches to the right off the fast pulley before
the lost. motion between the shipper A and
the belt &’ is taken up, further movement of
four inches of the belt A carrying the latter
entirely upon the loose pulley, while a corre-

sponding movement.of the shipper h' carries.
the four-inch belt 2’ to the left to but not |

upon the fast pulley p’, so that in an inter-
mediate position of the controlling device H,
both belts run upon loose pulleys, and the
machine will be at rest. TFurther movement
of the controlling device H in the same direc-
tion as before from its intermediate position
reférred to to its lowermost.position, moves
the belt 7 across and with its edge slightly
over the edge of the loose pulley p2 still run-

‘ning upon the latter, however, the same move-

ment carrying the- Delt 7’ from the loose pul-

‘ley p® upon the fast pulley p’ to reverse the

direction of rotation of the driving shaft p”
and the rolls. It will thus be seen thata par-
tial movement of the controlling device stops
the machine and a whole movement in the
same direction reverses the machine, and that
the controlling device may be retained in such
intermediate positions as are necessary to
maintain the belts in proper operative posi-
tions upon. their respective pulleys

In practice the driving belt 7 is kept only
so far upon the fast pulley p as will provide
sufficient power to run the rolls at the req-

‘uisite speed, and as there is no extra margin

of power with the belt in this position, the
minute a- stone gets between the rolls the
belt will simply slip apon its pulley, while
the latter and its rolls will stop rotation.

By adjusting the positionsof the belts upon
the pulleys any required power may be ac-
quired:

To facilitate the passageof the clay through
or between the rolls, we provide either or
both the same,—in the present instance only
one roll B’—-w1th one or more longitudinal
strips e secured to the periphery of the roll
and extending as  shown throughout the en-
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tire length’ thereof the said strlp projecting g5

beyond the penphery of the roll a distance
substantially equal to the separation of the
rolls so that it will pass freely between the
two during the rotation of the same. The
strip or qtups thus provided act upon any
lump or lumps of clay which may rest be-
tween the rolls without passing through,and
push the said lump or lumps down into the
bite of the rolls and into the bottoms of the
grooves in the same to be broken and pul-
verized thereby. -'Béneath one or both of the
rolls,—in the present instance the roll B’—

we prefer to mount a stationarystrip or clearel
¢’ which serapes or removes from the roll any.
pbieces or lumps of clay which may adhere
thereto, and tend to follow ardund with the
roll. ,
‘While we prefer to embody our invention
in a construection substantially like that here-
in shown to illustrate the same, yet it is evi-
dent that theinvention maybeembodiedin va-
rious machines differing more or less in con-
struction and design from thab herein shown

-by us, without departing from the spirit and

scope of the invention. .

- Having described one form: of our inven-
tionm, and without restricting ourselves as to
details of construction, what we claim, and
desire to secure by Letters Patent, is—

In a crushing machine, two horlzontally
arranged cr ushmo 1olls, means to rotate the
same, dlld a feed opening to conduct the ma-
terial to be crushed to the rolls, combined
with a rotating breaker arranged between
the said feed opening and rolls, and provided
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with angular breaker blades pitched in op-
posite directions to thereby break up and
intermix the material issuing from said feed
opening and distribute the same nniformly
along and between said rolls, substantially
as deseribed, to operate, substantially as de-
seribed.

In testimony whereof we have signed our

names to this specification in the presence of
two subseribing witnesses. v

WILLIAM S, URQUHART,
HENRY P. MALLORY.

Witnesses:
FrEDERICK L. EMERY,
LAURA MANIX,




