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The invention is designed to produce by
grinding alone a more finely divided mineral
commodity than has been produced hereto-
fore. Some features of the present. appa-
ratus are the same substantially as those
disclosed in application: for Letters Patent
of the United States filed by me May 10,
1921, No. 468,398. R s

The means for carrying the invention into
effect is shown in the accompanying draw-
ing in which— - -

Tig. 1 is a vertical sectional view of an
apparatus embodying my invention.

Fig. 2 is a detail view and o

Fig. 3 is a sectional diagrammatic view
of a portion of the mill stones. N

In these drawings A is the upper mill
stone which may be fixed in position in any
ordinary way. B is the under runner stone.
1 is a substantially air tight casing in which
the mill stones and the main portion of the
apparatus are enclosed.

The under runner stone A is pivoted or
balanced upon the upper end of a vertical

spindle 2> which has a bearing at its Jower:

end carried by the lighter bar 8 which is
connected to a rod 2¢ capable of being ver-
tically adjusted by a hand wheel so that the

vertical spindle 2 can be adjusted vertically
~to adjust the lower runner stone relative to

the upper stone. o

The spindle carries fixed thereto the ar-
mature 22 of an electric motor the field coils
of which are supported in a suitable casing

or housing 2 suitably supported from the

frame work. In the vertical adjustment of
the spindle the armature moves with it. The
adjustment is within comparatively narrow

limits and the armature under all adjust--

ments remains within the influence: of the

field magnets 2°. . .
Suitable means as an air pump is provided

at 6 operated by an electric motor, all with-

_in the casing by which the air pressure may
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be varied “within the. casing, suitable out-
side controlling devices being within reach
of the attendant by which the motor of the
air pump may be controlled. The appara-
tus may work under substantially atmos-
pheric pressure or under more or less
vacnum according to the will of the oper-
ator. :

The material to be treated is fed to the

eve of the upper fixed stone A by a flexible
bin ot bins made of canvas and indicated at
3, 82 .. This bin may be made of two sections
or two independent bins may be employed.

Means are provided by which when one
bin is being filled the other bin is feeding in-
to the mill and the drawing shows means by
which-the lower end of one tapered bin as 8*
will be lodged in the eye of the upper fixed
stone” while the lower end of the other ta-
pered bin 38 is folded up and closed.

This means may assume various forms but
in the particular embodiment of the inven-
tion illustrated this means consists-of cords
@ one for each bin-extending from the out-
side of-the casing through the same and over
pulleys & to the lower ends of the tapered
canvas bins. : PR :

In the position of the parts shown as scon
as the bin 3* which is feeding becomes empty

its lower end is withdrawn from the eye of

the stone by drawing npon the proper cord
@ and this act will deuble up the lower end
of the bin so that it will be closed at this
point and be iun condition to retain the ma-
terial which is fed thereinte until by. slack-
ening on its cord the lower end of the bin
now filled is allowed: to seat itself in eye of
the stone. - Tt will be seen that the bin 815 in
the process of being filled and its lower spout
is withdrawn. from the eve of the stone.and
is ‘doubled or folded up to close the lower
end for the filling operation: By pulling on
the cord attached to the bin 3* the spout orv
lower end of this will be drawn fromstone
and then by slackening on the cord attached
to the other bin the lower end of this under
the weight of the material will' unfold and
seat itself in the eye of the stone.. The bin

or bins. are suitably supported ‘at their up--
per-ends to the framework as-at f and de--

pend from these supporting points and are
flexible throughont. - = = S
The material is -fed into the bins by a
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spout D of flexible material as canvas which -

spout can be shifted to discharge first into
one bin or bin section and then into the other
for which purpose cords. d, ¢ are attached

receives its supply from an elevator 4. “This -

100,

thereto, extending to the outside of the cas-

ing. The two positions of-this spout are
shown in full and .dot and dash lines.”. The
elevator 4 may be enclosed in a canvas en-
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closure indicated diagrammatically at 4=,
The lower end of the elevator runs in a
chamber C which receives the material ini-
tially from a filling hopper 9 controlled by
a gate 10 or from the mill stones, as multiple
grinding proceeds, through = epout 11. A
gate is provided at 12 by which the finished
material may be discharged from the said
chamber C into containers when by the mul-
tiple grinding the material has reached the
proper degree of fineness.

The apparatus may be used with or with-
out tie enclosing casing to suit conditions
under which operation must. take place.

The adjustment of the mill stones and the
running of the armature are controllable
from the outside of the casing.

“The millstones may be of the buhr type
or metal discs mav be used. The grinding
is performed a multiple of times. The ma-
chine has the capacity to repeatedly run the
material through the mill stones. " The ale-
vator takes the material of one arinding
and delivers it into the bins for the next
grinding operation. No bolting, screening,
floating or other separating means zre em-
ployed us a part of the apparatus, and my
process does not contemplate any treatment
of the material by Dolting, sereening or
otherwise separating finer from cozrser ma-
terial subsequent to its discharge from the
apparatus, because the whole of the material
is reduced by my multiple grinding to a fine
state of subdivision. Snch material as al-
abastine, a composition of caleined alabaster
and glue which T patented in 1875 in wet
form and-later in dry form adapted for use
by adding cold water may be ground in said
dry form in iy present apparatus.

The mill stones employed herein ave sub-
stantially the same as described in my patent
of June 13,1882. The stones are without the
furrows theretofore used except at a short
zone » Fig. 3 near the center opening of
about four inches in width where the stone
tapers from a distance of cne inch from the
upper face of the lower stone to a distance
of 14 inch from said lower stone. Outside
of this four inch zone there is another zone
at v of about two inches wide tapering down
to a distance of 1/80 inch from the face
of the lower stone. From this point 1. e
where the separation between the stone is
1/80th of an inch the under face of
upper stone has a zone of about 7 inches
which tapers from the 1/86th separation fo
a point where the two stones wonld come in
contact if not separated for running.  Out-
side of this zone, the two stones are in comn-
tact for about two inches to their skirt or
edge.

The -above dimensions are those followed
in dressing the stone. The zone at the cen-
ter will.serve- to break lumps or reduce the
clinker.- '
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In this grinding mill patent of 1882 appli-
cant discloses a worm feed (now used in all
plaster mills) so connected as to drive it at
variations uniform with the variations, if
any, in the revolution of the stones to keep
the space hetween the stones filled. The
goods being ground ave thus delivered be-
tween the stones, which are run slightly
apart and carried to the skirt where it falls
out. In this way the grinding is accom-
plished by attrition or without hard pres-
sure or obstruction incident to the action of
the furrows when the said stone is used
with furrows. This method also avoids ex-
cessive heat usually caused by grinding in
the old swuy and incidentally”less power is
used saving most of the nsual upkeep ex-
pense. Applicant’s mill mentioned above
patented in 1882 had the dish or opening
Letween the stones graduated from about 7
inch where the grinding commenced. This
allowed the goods to flow out so fast by cen-
trifugal force that the regulating feed de-
scribed was required.  In applicant’s present
apparatus which includes a flexible bin and
less opening between the stones, no feeding
device is vequired because the stones ith
spacing between them as described above
draws from the bin as fast as reqiirsd to
fill the space between the stones and no
uore, as no move will be taken through the
openings; the amount so ground, also the
degree of fineness is regulated by - the dis-
tance apart of the stone which is regulated
by the hand screw and lighter bar 3
which lowers and raises the lower stonn
increasing or decreasing the opening hetiveen
the stones. The flexible bin prevents the
troublesome bridging of  ground dry ma-
terials when in a body and when being
drawn from by a mill of other means, which
bridging trouble has always required a man
with a hoe on watch at the top of the bin
to break down the bridge when seen at the
top.

By dividing this bin as shown or by
vlacing two of the flexible bins adjacent each
other with means as shown to shift the de-
livery and discharge of the material from
one to the other bin, the whole of the con-
tents pass through the stone dwring each
cycle and none of it becomes bridged in
the bin. ,

The miller will use the cords ¢ to shake the
inner loose material from the spotit by jerk-
ing-the cord either way. Likewise in 1ift-
ing the end of the flexible bin from the
stone when one delivery from the bin is be-
ing finished, he shakes this bin by means of
manipulating the cord ¢ in a similay way.

- Thie multiple grinding is -accomplished
without it being necessary for the operator
to enter the enclosiure. “When 4 cottiplets
change of goods is to be made the operator
may g6 into the enclostire and -dhake and
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whip the bins and spout until all are freed
from any adhering material. In multiple
erinding such as uncalcined alabaster or
gypsum, the material becomes so fine that
it adheres to the sides of anything with
which it comes in contact. . Applicant there-
fore provides a canvas enclosure for the
elevator. o . '
The latter has cups attached to a belt of
leather or metal and these cups are likely
to hold a part of the very fine alabaster
when the conveyer is about to dump into

the spout and 1 have provided a tapping’

device as shown at 13 by which a cup pre-
ceding the one being dumped moves a fap-
pet against the pressure of a spring 14 until
the said cup clears the tappet, whereupon

the latter flies back to its normal position

under the tension of its spring, and in doing
s0 it strikes the next succeeding cup and by

reason of the. blow or shock displaces any
fine material which would otherwise stick

thereto so that this material will dump out
with the main body of material being dis-
charged from this cup and this discharge
will take place into the canvas spout.

The attendant in changing from one class -

of material to another will rap the outside
of the canvas of the elevator while the cups
are running to clean. the system out. ;

Mill stones as described herein are usu-
ally run by a twist belt or miter gears, and
ecither of these methods causes an unsteady
movement of the runner stone and as these

stones are run very close together without

the usual hard pressure to steady it, it is
essential that the power applied should be
very wniform such as is produced by the
armature directly attached to the spindle
upon which the under runner stone is piv-
oted or balanced. :

Another important reason for having the

armature so attached is that the mill when
assembled in its usual iron portable frame
can be set within an enclosure such as shown
and operated from without and at different
speeds. :

This feature relating to the armature be-
comes important when I use my system for
grinding Portland cement at the place of
use, as where large structures are being

huilt. Such a grinding apparatus with its

driving means can be taken to the job and
used in a motor truck and operated by eléc-
tric power derived from a generator on the
truck. ,

Tt is well known that Portland cement
when kept in store deteriorates and even
when carefully stored, but kept for say as
long as three months, the authorities re-
quire that the whole stored quantity be
tested in sections, to guard against any part
of it having become deteriorated, and this
deterioration takes place soon after it is

ground fine for use when stored.-under un-

“sereen could be produced.

a

favorable conditions, say when ground for
use under government standards i. e. of
a fineness where T8% will pass through a
200 mesh screen, but with applicant’s mill,

if operated in the multiple grinding way, ¥
the cement is reduced ‘much finer than the

200 mesh, and it has been found that cement

ground exceedingly fine is much more effec- |

tive but that it deteriorates rapidly and sets
too rapidly, requiring the addition of more
vaw gypsum usually used for retarding the.
tetting, and the gypsum when ground ex-
ceedingly fine is move effective, as swhen
eround with the cement by my multiple
process. R R &

It will therefore be seen that it is im-
possible, without grinding the clinker at
the time it is used, to absolutely avoid there
Leing weak portions in the structure from
deterioration of some portion of the cement.

The -cément . when in - crushed ~clinker
form as it would be taken into one of these

oy
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sultiple grinding mills does not deterio-

rate with age. Urinding of the clinker at
the time of use insures against any portion
of the cement being used after deterioration.

As o result of this multiple grinding, a
more finely “divided product is produced
than ever heretofore attained. The finest
in ordinary practice is made by bolting or
floating the material after it is ground or
between successive grindings. Therefore
the “whole prodict of a rock or mineral
natural formation is not reduced to one
mass of very fine material. Therefore in

‘practice no product has ever been made re-

duced finer than 200 mesh, that is, passing
a screen of 200 wires to the inch.

Tests of this new multiple ground prod-
uct have been made and reported to be as
fine 859% through 2000 mesh if such a

a
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“The Jower spout ends of the members of
the duplex canvas bin 3, 8" are of a diam-
eter to fll the eye of the stone and this

“will avoid tendency for it to lift out of the

eye: - ; ;

~ Any suitable form of signal may be em-
ployed to notify the attendant when the
members of the duplex bin are ready to
be changed by withdrawing one and inseért-
ing the other into the eye of the stone,
though the operator can, with experience,

“determine this closely by a time interval.

1 claim:
1. In combination in-a multiple grinding
machine, grinding means, and a duplex flex-

ible bin to discharge material into said grind-

ing means, alternately from the members of
said duplex bin and means for controlling
said discharge, substantially as described.

9. Tn combination in a multiple grinding
apparatus, a fixed upper stone, an under
runner stone, and a flexible tapered bin in
two sections, each section having a spout to
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_spout into said eye,

enter the eye of the upper stone individual-
ly and means for removing one spout from
the said eye and for introducing the other

[

substantially as de-
scribed.

3. In combination in a multiple grinding
apparatus, a fixed upper stone, an under
runner stonne, a duplex flexible bin in two
sections, said sections tapering downy rardly
and eacli having its lower end adapted to
enter the eye of the fixed stone and means
for closing the spout of one section, while the
other spout is delivering material through
said cye, substantially as described.

4. In combination in a multiple grinding
apparatus, a fixed upper stone, an under run-
ner stone, a duplex flexible bin having a
plurality of compartments with a spout
from each for delivering the material into
the eye of the fixed stone, and means for de-
livering material first into one compartment
of the bin, and then into the other, sub-
stantially as described.

5. In combination in a multiple grinding
apparatus, a fixed upper stone, an under
runner stone, a duplex flexible bin having a
plurality of compartments with a spout from
each for delivering the material fo the eye
of the fized stone, and means for delivering
material first into one compartment of the
bin and then into the other, said means in-
cluding a shifting spout.

6. In combination with the grinding mill,
a flexible duplex bin to deliver material
thereto, and means for storing material in
one section of the bin while the other is de-
livering its contents, substantially as de-
seribed.

7. In combination with the erinding
means, a flexible duplex bin to deliver ma-
terial thereto, means taking material as de-
livered from the grinding means and stor-
ing it temporatily in one section of the bin
while the other section is discharging into
the grinding means, and for thereafter fill-
ing the latter section while the first men-

1,592,343

tioned section is discharging into the grind-
ing means, substantially as described.

8. In combination, grinding means, a du-
plex flexible bin for delivering the material
thereto frem its sections alternately, elevator

‘means for taking the material from the

grinding means and a shifting spout for
delivering the material into one section of
the duplex bin while the other section is
emptying its contents into the grinding
means, said spout being flexible and an en.
closure for the elevator consisting of flexible
material, substantially as described.

9. In combination grinding means, a flex-
ible duplex bin for delivering material there-
to, an enclosure for the apparatus, and means
extending to the outside of the enclosure for
controlling the delivery of material from
the sections of the dnplex flexible bin where-
by cne section will he emptying its contents
into the grinding means, while the other
section is receiving a store of said material
angd_means for delivering material into the
duplex bin under the control of the operator
cutside the enclosure, substantially as de-
scribed.

10. In combination with a fixed upper mill
stone, & horizental under running mill stone,
a spindle upon which the said mill stone
is balanced at the upper end of said spindle,
an arnature mounted directly on the spin-
dle below the under running stone, an air-
tight enclosure for the mill stones, armature
and spindle and means for adjusting the
spindle with the armature up or down, while
running within the magnetic field, the lower
balanced stone being thereby adjusted rela-
tive to the upper fixed stone, said adjusting
means extending from said spindle to the
outside of the said air tight enclosure.

11. The hercindescribed product consist-
ing in a mineral ground in bulk and siub-
stantially all of a fineness of 2000 mesh,

In testimony whereof, I affix my sig-

nature.
MELVIN B. CHURCH,
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