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1o all whom it may concern:

Be it known that I, HENXREY R. TIOPKINS, of
Willoughby, in the county of Lake and State
of’ Ohio, haveinvented certain new and useful

5 lmprovementsin Clay-Pulverizing Rollers and
Attachments; and 1 do hereby declare the
following to be full, clear, and exaect deserip-
tion of the invention,suchas willenable others

skilled in the art to which 1t pertains to make

10 and use the sanie.
My Invention relates fo improvements in
clay-pulverizing rollers and atiachments in

which spirally-corrugated differentially-mov-.

1ng rolls are employved, the corrugations run-
15 ning, respectively, right and left handed and
continuous from cnd to end of the respective
rolls, said corrugations interlocking or mesh-
Ing 1nto each other. Therollsare intergeared
to give the desired differential movement, two
20 1o one, or three to one, or four to one, &c., as
the case may Dbe, it being essential that the
number of revolutions of the fast roll shall be
a multiple of the number of revolutions of the
slow voll. The fast roll has usually, but not
25 necessarily,a single spiral eorrugation,and the
number of the spiral corrugations of theslow
roll, as compared with those of the fast roll,
will be 1nversely as the differential movement
of the rolls. Theobject of thespiral grooves,
3o ridges, threads, corrugations, or whatever
name may be applied to the same is to re-
move stones and discharge them at the end of
the rolls. The object of the differential move-
ment 1s to grind as well as crush the clay, so as
35 to more effectually pulverize the latter. The
double, triple, or quadruple grooves, as the
case may be, on the slow roll are a necessity
in order to have the grooves mesh so as to
grind the clay fine. A clay breakerand feeder
40 1s mounted on arms that are journaled on the
driving-shaft, to the end that the hreaker and
feeder may have a vertical movement to enable
the same to mount and ride on stones without
changing the meshes of the gears that drive
45 the breaker and feedenr. | -

In the accompanying drawings, Figure 1 is
asideelevation of my improved clay-pulveriz-
ing machine. Fig. 21is a plan view of the
same. IKigs. 3, 4, and 5 are diagrammatical

5¢ views showing a single spiral corrugation on
the fast roll, and, respectively, two, three,

and four spiral corrugations on the slow roll.
IFig. 6 shows in perspective,detached,a winged
roll working within the hopper.

A represents the supporting-frame provid- «s
ed with suitable boxesin which are journaled
the trannions of the pulverizing-rolls B and C
and the driving-shaft D. The shaft D has
mounted thereonthedriving-pulley I, the pin-
1on d,and the gear ’, and has journaled therein 6o
the arms I8.  The pinion d engages the gear b
of the roll BB, and the gear in turn engages the
gear ¢ of the voll C. Thegears b and ¢ in size
are ‘'two to one,”” consequently the roll B
makes two revolutionsto one revolution of the 65
roll C. The roll B has a spiral ridge, ', run-
ning like a screw-thread from end to end of
the roll, either right or left handed, according
at whichever end of the machineitis most con-
veunient to discharge the stones. The roll C
has corresponding ridges, ¢ and ¢, made the
other handed from that of the roll B. These
rolls arc designed to set so elose together that
the ridges of the rolls interlock or mesh.

As the roll C only turns half as fast as the
roll I3, the lead of the ridges on the former
must be twice as great as those of the latter,
so that the lead of the ridees on the roll (tfor
a half revolution will equal the lead on the
roll B for a full revolution. The ridges on
the roil G are therefore made donble, like a
double-threaded serew. WWith this arrange-
ment the rolls may be set so close together
that the respective ridges come in actual con-
tact. |

It the gears b and ¢ were made “three to
one,”” there would be three ridees on the roll
C,and so on. If for any reason small ridges
are desired, 1t might in such case be neces-
sary to have two spiral ridges on the roll B,
to make the lead “‘quick’’ enough to discharge
the stones freely, and with such arrangement
the roll C would have four, six, and eight
spiral ridges, according to the differential
movement of the rolls. The form of the
ridges in cross-section is not essential. The
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angular ridges shown in the drawings, and
shown and deseribed in United States Letters
Patent to J. W. Penfield, dated February 12,
15884, No. 293,270, give good results.

On the shaft D are mounted the arms E.
| These arms are preferably of the angular or
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bell-erank form, (shown in Fig. 1,) so that the
lateral portions thereof are above and out of
the way of the supporting-frame. These arms
are connected by a heavy angle-bar, F, so that
the arms and angle-bar form a rigid frame.
The free ends of the arms have suitable boxes
in which are journaled the shaft G, the latter

- having fingers g, or other suitable device, for
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- sticky, so that it has a tendency to ride on the
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breaking the ciay and feeding the latter to the
pulverizing-rollers.

Large stones sometimes find their way into
the hopper, and if the shaft G were held in
stationary boxes a general breakdown would
occasionally occur.  With the construction
shown the breaker can mount upon and ride
over stones without doing any damage, and
the frame may be tilted up to remove stones
that are too large to be discharged through
the opening (not shown) in the end of the hop-
per through which the smaller stones pass.

When the clay is dry and it is only neces-

sary to break the lumps, the fingers ¢ serve a
good purpose. If the clay is wet, tough, and

rolls without passing between them, the
winged roll ¢/, (shown in Fig. 6,) orother sim-
lar device, 18 preferable to push down and
force the clay into the pulverizing-rollers.

The hopper H has curved openings 7,
through which the shaft G passes, that admit

of the shaft being elevated some distance.

Plates I are arranged on the inside of the hop-
per, that embracetheshaft G, and consequently
rise and fall with the shaft. The plates cover
the opening /& and prevent the clay from pass-
ing out thereat.
ing i half-boxes /' project laterally from the

“hopper, that receive the shaft G when from

want of clay in the hopper the shaft is de-
pressed as far as may be without the breaker

colliding with the pulverizing-rollers below. |

The gear d engages the gear (¥, the latter be-
ing secured to the shaft G. It will be seen
that the elevation or depression of the breaker
does not change the mesh of the gears.

The gears«’ and G’ are not essential. Sprock-
et-wheels and endless chains or other mech-
anism may be employed for driving the
breaker. | |

For large machines and heavy work it is
better to have gears b and ¢ and pinions d on
each side of the machine. o

|

At the lower side of the open- |-
rollg, & hopper, and a revolving breaker and
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What I claim 18— | |

1. In clay-pulverizing apparatus, the com-
bination, with rolls intergeared to revolve two
to one, of a. single spiral groove or ridge on
the fast roll and a double ridge or groove run-

ning spirally on the slow roll, said grooves or

ridges being arranged right and left handed
on the respective rolls, substantially as sef
forth.

2. In clay-pualverizing apparatus, the com-
bination, with rolls intergeared so as to re-
volve fiwo to one, of a single spiral ridge or
groove on the fast roll and two spiral ridges

or grooves on the slow-roll, said ridges or

grooves being arranged right and left handed
on the respective rolls, and made of such form
1n cross-section that the ridges of one roll will
mesh with the ridges of the other roll, sub-
stantially as set forth.

3. The combination, with clay-pulverizing
rolis, of a bhopper, a revolving breaker and
teeder operating in the hopper, said breaker
and feeder being mounted on a swinging frame
that 1s pivoted to the driving-shaft, and suit-
able mechanism for transmitting power from
the driving shaft to the breaker and feeder, the

parts being arranged substantially as set forth.

4. The combination, with clay-pulverizing
rollsandarevolving breaker and feeder mount-
ed onaswinging frame,of ahopper havingslots
for the passage of the trunnions of the breaker
and feeder, and plates mounted on said trun-
nions and arranged to close the slot in the hop-
per, the parts being arranged substantially as
set forth. |

0. The combination, with eclay-pulverizing

feeder mounted onaswinging frame and operat-
ing inthe hopper,of segmental boxes extending
from the hopper and located in position to re-
ceive the trunnions of the breaker and feeder
when thelatter are in their depressed position,
substantially as set {forth.

In testimony whereof I sign this specifica-
t1on, 1n the presence of two witnesses, this 19th
day of November, 1885. -

HENREY R. HOPKINS.

Witnesses: S
W. W. WALLACE,
J. W. PENFIELD,
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