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To all whom @t may concern:

Be it known that I, THOMAS A. EDISON, a
citizen of the United SLat_es, residing at Llew-
ellyn Park, in the county of Essex and State
of New Jersey, have .invented a certain new
and useful Apparatus for Sampling, Averag-
ing, Mixing, and Storing Materials in Bulk
(CaseNo. 1,025 )ofwhlehthefollowmglsade-
seription.

My invention relates to various new and

useful improvements in apparatus for sam-.

pling, averaging, mixing, and storing mate-
rials in bulk; and the object of the invention
is to-provide an apparatus by which ore, rock,
or other material in bulk having a variable
assay may be sampled and so averaged as to
give in its bulk an even assay corresponding
to the average assay of the samples, so that
the further addition of any necessary ingredi-

ent in a subsequent operation upon the ore,

rock, or other material in bulk can be so made
as to produce an even product or result.

My apparatus also contemplates the stor-
ing of the averaged material and the effect-
ive mixing thereof vm,h such a further in-
gredient.

In my coneurrent application (Case No.
1,020) I describe an improved process of sam-
pling, averaging, mixing, and storing mate-

rialsin bulk and illustrate its peculiar adapta-
bility for use in connection with the manu-.

facture of Portland cement from silicious
limestone and lime.

My present invention is demgnea to otfer
a convenient form of apparatus for the car-
rying outof the process described and claimed
in my said applieation.

When my improved apparatus is used in
the manutacture of Portland cement, it com-
prises a stock-house of great capacity located
adjacent to a erushing plant and to which

‘stock-house the erushed cement-rock may be

directed after having passed through a drier,
if necessary, the cement-rock and limestone

being permitted to accumulate in the stock-

housein separatedeposits, distributing mech-
anism being employed in connection with the
stock-house for so delivering the cement-rock
and limestone to the several deposits therein
that when material is drawn off at several
pointsfrom the bottom of any one of said de-
posits portions of the material first introduced

. whole deposit.

(No model)

into that deposit shall be mixed with and car-
ried off with portions thereof introduced at

subsequent. times in the formation thereof.

The apparatus also comprises a sampling de-
vice of any suitable character, by mneans of
which the material, as it passesinto the stock-
house, will be continuouslysampled, whereby
samples of such material—for instance, of one
pound each—may be removed at short-inter-
vals of time—for instance, each minnte—dur-
ing the formation of each deposit of cement-
rock or limestone in the stock-house. The
capacity of each of the deposits of material

is preferably such that it shall be the prod--

uct of at least one day’s operation of the
crushing plant to permit ample time being
given to the chemist at the establishment to
make a careful assay as an average of all
the samples taken from any one of the'de-

.posits, which assay when ascertained will ob-

viously represent the average assay of the
Unless, however, each of the
deposits is thoroughly mixed or averaged
when drawn off to be transported to another
part of the establishment for mixing with
the limestone the assay thereof would in al-
most every case vary considerably, because
at one time the material delivered thereto
may be relatively high in silica, while at an-
other time the material may be low in silica,

‘so that unless the entire deposit were prop-

erly averaged the cement-rock fed to the

mixing apparatus would at different times
-vary in siliea, whereas the deposit as a whole

would have a definite assay corresponding
to that of the samples therefrom considered
as a whole.
that the actual assay of the whole deposit

‘shall be determined by taking samples there-

from, as explained, but that it shall be so
drawn out of the stock-house as to be per-
fectly averaged, whereby its assay shall cor-
regspond to that of the samples.” In orderthat
this may be effected, the apparatus also eon-
templates the provision:ot'a feed-spout ar-

ranged at one or both sides of each of the de- .

posits as they are formed, each of said spouts
being provided with an open lower end and

-with.several apertures in its bottom adapted

to be closed by suitable manually-operated

valves, whereby, as I shall éxplain, the mate-
rial fed to each deposit will be distributed in
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the form generally of inclined layers or of |
essentially vertical layers.

The apparatus further contemplates the
provision of means, such as a plurality of
roller-feeds, fordrawing off the material from
any one of the depositsfrom the bottom there-
of, whereby, by reason of the stratified for-
mation of the deposit, the material as it is
removed therefrom will, if assayed, roughly
approximate the assay of the samples repre-
sentative of said deposit. The averaging se-
cured in this way is not, however, sufficiently
perfect as to enable a uniform Portland ce-
ment to be made by adding any definite pro-
portion of limestone to the cement-rock so
drawn off, and in order therefore that a per-
fect averaging of any one of the deposits of
either the cement-rock or of the limestone
can besecured the apparatus furthercontemn-
plates the provision of redistributing devices,
by means of which the material from any de-
posit can be drawn off, as explained, and
again deposited at another portion of the
stock-house in a new deposit, which also is
preferably stratified in formation and from
which the material ean be drawn off—as, for
instance, through a plurality of roller-feeds—
in such an intermixed and averaged eondi-
tion as to give an assay which shall corre-
spond throughout substantially with the av-
erage assay of the samples.

When the apparatus is used in the manu-
facture of Portland cement, it further com-
prises improved mechanism by means of
which the addition to the cement-rock of the
correct proportion of limestoue and the sub-
sequent mixture of the materials can be eco-
nomically and automatically effected.

In order that the invention may be better
understood, attention is directed to the ac-
companying drawings, forming a part of this
specification, and in which—

Figure 1 represents diagrammatically a
longitudinal section of a stock-house having
a capacmy for seven separaté deposits, each
being large encugh to accommodate one day’s
oper dtlon of the crushing plant; Fig. 2, an
enlarged cross-sectional View thereof through
one of the deposits, illustrating the prefer-
able conical formation thereof, the section
being taken between any two of the chutes;

.Fig. 3, an enlarged longitudinal sectional

view through one of the deposits of the same
character, the section being taken centrally
through one of the chutes; Fig. 4, a diagram
Fig. 5, a longitudi-
nal section of a modified form of bin intended
for the formation of the deposits in vertical
strata; and Figs. 6and 7, detail views looking
in the direction of arrows ¢ and b in Figs. 4
and 1, respectively.

In all of the above views corresponding
parts are represented by the same numerals
of reference.

The stock-house 1 is made in any qultable
form, being provided with a bottom 2, which
may be either flat or hopper-shaped. A se-

ries of partitions 3 3 divide the interior of
the stock-houseinto several bins, each adapt-
ed to receive a deposit of the material.

4 represents an endless conveying-belt trav-

eling in the upper portion of the stock-house

and to which the material from the crushing
plant is delivered. Over each bin formed by
the partitions 3 3 is an inclined feed-spout 5,

having an open end 6 and-provided with a
series of openings 7 in its bottom. Each of
the openings 7 is controlled by a suitable
valve or flap 8 of any desired character and
adapted to be opened and closed by a rod 9
under the control of the operator. The char-
acter of valve illustrated generally in the
drawings is of a well-known type, consisting
of a flap which is carried on a pivoted rock-
shaft, there being a crank on one end of the
rock-shaft to which the operating-rod is con-
nected, so that by pulling or pushing on the
rod the flap may be opened or closed. TEach
of the spouts 5 is provided with a hopper 10
at its upper end, into which the material is
deposited from the belt 4 by passing the belt
over pulleys 11 11, as is common. The hop-
per 10 is provided with an overflow 12, by
which excess of material from the feed-spout
5 will be allowed to fall upon the belt 4£ and be
carried on to the next feed-spout. The hop-
per 10 is preferably provided wiih a flap 13,

by means of which material may be doﬂe('ted
immediately through the overflow 12 and be
prevented from entering any one of the feed-
spouts 5. The lower sides of each bin are in-
clined, as shown, and at the bottow said sides
are for med into aseriesof hoppers14,asshown
clearly in Fig. 3, said hoppers being arranged
one in front of the other, and placed within
one side of each of said hoppers is a roller-
feed 15, the spout 15* of which allows mate-
rial from within the hopper to be directed to a

'feed-belt 16, by means of which the material

from any one of the deposits may-be drawn
off and deposited, through a lateral ehute 162,

(see Fig. 7,) onto an endless mixing-belt 17,

which e\tendq preferably, par allel with bhe
feed-belt 4 at: the top of the stock-house. TFor
the sake of clearness, in Fig. 1 T illustrate the
mixing-belt 17 as being carried on a plane
below the belt 4; but the preferred location
of this mixing-belt with respect to the belt 4
is shown in Fig. 2, both belts being main-
tained in the same plane. The mixing-belt
17 passes over a plurality of pulleys corre-
sponding to pulleys 11 11 and deposits mate-
rial into one or more hoppers 18, arranged
above each of the bins and communieating
with the spouts 5. The hoppers 18 are the
same in construction and operation as the
hoppers 10, and said hoppers 10 and 18 hoth
feed into the same feed-spout, as will be seen.
Mounted within each of the hoppers 14, at the
sides of the roller-feeds 15, are other roller-
feeds 19, delivering intospouts 20,correspond-
ing to the spouts 15°. Extending beneath all
of the spouts 20 is an endless belt 21, by means
of which the averaged material may be car-
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ried to a suitable mixing apparatus, as shown
in Fig. 4. In Fig. 1; for the purpose of clear-
ness, I show the belts 16 and 21 as being ex-
tended on different planes; but preferably
these beltsarearranged side by side, asshown
in Fig. 2. .The said mixing apparatus com-
prises two bins or receptacles 22 23, one for
containing cement-rock and the other for con-
taining limestone.
capacity—say one hundred tons each.. A mov-
able feed-spout 24 is pivoted above the two
bins, whereby material from the belt 21 may
bedeposited intoone or the other of said bins.
Each of the bins 22 and 23 is provided with
a roller-feed 25 therein, and located beneath
said roller-feeds are smaller receptacles 26 and
27, earried on platform-seales 28 and 29, of
any desired construction.
rial from the receptacles 26 and 27 may be
conirolled in any suitable way. From the re-
ceptacles 26 and 27 the material may bedrawn

* off by means of spouts 30 and deposited into
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a mixing apparatus 31, of any suitable type.
I illustrate diagrammatically a well-known
form of rotary mixer for this purpose, said
mixer being provided with ribsextending lon-

gitudinally thereof to thoroughly agitate the |

material. Located beneath the mixing appa-
ratus 31 is a hopper 32, into which the mixed
material may be deposited, said hopper being
provided with a roller-feed 33 for feeding the
mixed material therefrom ontoan endless con-

veying-belt 34, leading to a suitable storage

stock-house for the mixed material.

In order to carry the material from the
crushing plant, I prefer to employ a convey-
ing-belt 35, between which and the conveyer
4 may be located a sampling apparatus 36 of

“any suitable type, arranged to automatically

remove from the material falling from the
belt 35 a small sample-at regular intervals of
time—for instance, one pound each minute.
These samples from the sampling-machine
are conveyed by meansof a chute 37 to a sam-
ple-receptacle 38. ' v

I'prefer to utilize au apparatus of the kind
above described for the carrying out of my
improved process, said apparatus being .pro-
vided above each bin with a single inclined
feed-spout, whereby, as will be explained, the
material will be caused to accumulate in each
bin in the form of a conical pile in stratified
layers. It will be understood, however, that
the material may be accumulated in other

forms of deposits—for example, in vertical .

layers—by dividing each bin into'a number
of vertical compartments by means of parti-
tions 39, as shown in Fig. 5.
modification the feed-spout 5is provided with
two branches 40 and 41, extending over the
several compartments of each bin, as shown.

. With this modification the several compuart-

65

-ments of each hin may be proportioned so as-

to be of substantially the same capacity, as
shown.. With this modifiecation each branch
40 and 41 of the feed-spout will be provided
with valved openings 7, as is the case with a

These bins are of great:

The flow of mate-.

With such a.

single feed-spout, and the said openings will
be controlled in the same way by means of
valves and operating-rods, as I have already
described. The bottom of each compartment
will be provided with two roller-feeds 15 and
19 therein, so that material can be drawn off
simultaneously from all of the compartments
and deposited upon the belt 16 or 21, as the
case may require. In the description of the
operation which is carried out in the appara-
tus I will first have reference to the forma-
tion of the material in conical piles by the
employment of a single feed-spout for each
bin.

In the representation of the stock-house
shown in Fig. 1 I have indicated two full
cones A and B, representing limestone, a cone
Coflimestone which has been partly removed,
a full cone D of cement-rock, a portion of a
cone E of cement-rock whieh is being redis-
tributed, averaged, and deposited at F, and
acone G of cement-rock which is being formed
by direct deposit from the crushing plant.
It will be of course understood that this ar-
rangement and number of cones can be va-
ried to suit any condition of actual operation.
~ With an apparatus of the character ex-
plained, and in the manufacture of Portland
cement, I carry on my process in the follow-
ing way: Material from the erushing plant,
after being passed through a drier, if neces-
sary, will be conveyed by the belt 35 and de-
posited on the belt 4, samples thereof being
taken automatically by means of the sam-

pling-machine 36 and deposited in the recep-

tacle 38.: The deflecting-flaps 13 of the feed-
spouts for the piles B, E, and D are closed,
so that the cement-rock will be earried by the
belt 4 and will be deposited in the feed-spout
5 for the pile G. The valves 8 of that feed-
spout are all closed by the attendant, and ma-
terial will therefore flow out of the lower end
of . the feed-spout and accumulate in a pile
essentially conieal in shape, as shown in Fig.

3. When this pile reaches the open end of the -

feed-spout, material will immediately accu-
mulate therein and willoverflow through the
spout 12, As soon as this isobserved by the
attendant the valve 8 for the lowermost.open-
ing is opened, whereupon the material accu-
mulated in the feed-spout will immediately

flow out therefrom and material will begin to

accumulate in the form of a partial cone, as
shown, which will abut against the cone
formed by the material flowing out.of the
lower end of the spout.5.- When this partial
cone is formed, material will once again acen-
mulate in the feed-spout, giving notice to.the

attendant by overflowing, whereupon: the.
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valve for the second opening will be operated- -

and a new partial cone will be formed, these.

operations being repeated until the entire

cone is produced of a.number of stratified or:

overlapping partial cones, as showu . very
clearly in Ffig. 3. Each of these cones will

preterably be of sufficient capacity to repre- -
sent at least a day’s operation of the crush-,

£30
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