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UNITED STATES

PaTenT OFFICE.

THOMAS A. EDISON, OF LLEWELLYN PARK, NEW JERSEY.

APPARATUS FOR SCREENING OR RESCREENING FINE MATERIALS.

SPECIFICATION forming part of Letters Patent No, 671,316, dated April 2, 1901.
Application filed March 7, 1900, Serial No, 7,623: (No model.)

To all whoin it may concern:

Be it known that I, THOMAS A. EDISON, a
citizen of the United States, residing at Llew-
ellyn Park, in the county of Essexand State of
New Jersey, have invented a certain new and
useful Improvement in Apparatusfor Screen-
ing or Rescreening Fine Materials, (Case No.
1,028,) of which the following is a deseription.

My present invention relates to apparatus
designed particularly for rescreening fine ma-
terials after they have been sub]ected to a
sereening apparatus of coarser mesh than that
whichis ultimately desired; but myimproved
apparatus may be employed for the purpose
of screening crushed or otherwise reduced
material in the first instance.

The prineipal diffieculty encountered in prac-
tice in screening very fine materials has been
due to the clogging or choking of the intér-
stices of the screen-plates and also the fact
that the fine materials tend to clot or aggre-
gate together, so that the individual particles
are not properly presented to the screen-sur-
face. By adding to the fine particles which
are to be screened or rescreened a larger bulk
of muech coarser particles, either of the same
or of different material, the screening opera-
tion will be very materially facilitated, be-
cause the presence of the coarser particles
prevents the finer particles from clotting or
aggregating, and thereby allows the individ-
ual particles to be effectively acted upon by
the screening-plates, and also for the more
important reason that the numerous fine
points or projections of the coarser particles
actually engage within the slots or other
sereen-openings to remove therefrom any of
the smaller particles which may have become
wedged or crowded into such opemnws to
otherwwe choke them.

My present invention provides an appara-
tus for ecarrying out this method of screening,
and it comprises in its generic aspect a screen
or screens of the fine ultimate mesh desired
through which the sufficiently fine particles
will pass; secondly, an additional sereeu or
sereens of coarser mesh through which may
pass, preferably, all of the fine particles re-
jected by the first screen or screens, and,
thirdly, proper means for flowing over the
fine sereen or screens with the fine particles
a larger but approximately constant bulk of

very much coarser particles which cannot
pass througli either of the screens, the bulk
of coarser particles being maintained in cir-
cuit between the bottom of the coarse screen
or screens and the top of the fine sereen or
screens. My improved apparatus when thus
employed for effecting a screening operation
will therefore maintain .in constant move-
ment over the several screens an approxi-
mately uniform load of sufficiently coarse
material as not to be affected by any of the
sereens, so that by introducing into the load
of coarse material the desired proportion of
fine material the sufficiently fine particles of

-the latter will be first removed by their pas-

sage through the fine screens,while the rest of
the fine particles will pass through the coarser
screens and can, if desired, be returned for fur-
therreduction in size. This passage of an ap-
proximately constant load of coarse particles
through two sereening devices of different
mesh serves to keep the screen-openings al-
ways clean, as explained, and prevents the
finer particles from clotting oraggregating to-
gether. The cleaning effect which is thus
secured is obviously better when the screens
are very thin, because there will be presented
many points or projections on the coarser
particles which can enter the screen-openings

‘and project therethrough to the entire depth

thereof. In fact, it appears that thecleaning
effect of the coarser particles becomes very
greatly reduced as the thickness of thescreen-
plates or other surfaces is increased. In or-
der to secure the best results, therefore, I
make the screen-plates as thin as practicable
and prefelably less than the width of the
screening-openings. Thus if the screening-
opemnvs are in the form of slots .009 of an
inch in width the screen-plates may be con-

‘vemef}tly made .006 of an inch in thickness.

My invention is particularly designed, as
stated, for the rescreening of mateual which
has already been sub;ected to the effect of a
sereening apparatus of greater mesh than
that which is ultimately desired. Whenitis
necessary, as in the manufacture of high-
grade Portland cement, for instance, to ob-
tn,m a uniform run of extlemely fine mate-
rial—say with particles .003 of an inch in di-
ameter or less—it is preferable to carry on the
screening or grading of the material by at
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least two screening operations of different
mesh. Thus if it is desired to secure ex-
tremely fine particles of, say, .003 of an inch
or under in diameter it is preferable to first
subject the crushed material in bulk to a
sereening apparatus of greater mesh-—say
.010of an inch—and to subject the screenings
of the coarser screens to the effect of sereens
of ultimate fineness. Thus the very fine
sereens, wherein the sereening must be ef-
fected slowly and with care, will be subjected
to only a part of the bulk of material, and
the proportion of particles which will be per-
mitted to pass through such screens will be
relatively high. If, on the other hand, the
entire bulk of thé ecrushed material were
passed over the extremely fine screens of ul-
timate mesh, an equally-effective screening
operation would only be obtained by extend-
ing the screening-surfaces to a very much
greater proportional extent. In other words,
a better, cheaper, and more expeditious
screening operation can be effected by first
passing thé crushed material over a sereen
of, say, .010 of an inch mesh and by then
passing the sereenings thereof over a screen
of .003 of an inch mesh than would be ob-

tained if the original c¢rushed material were |

passed over two screens of .003 of an inch
mesh.

‘When my improved apparatus is used for |

the purpose of rescreening, it may be em-
ployed in connection with any desired grind-
ing or sereening devices by which may be se-
cured sufficiently fine particles asto be effect-
ively acted upon by the very fine screens.

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

Figure 1isadiagrammatic view of a sereen-
ing or rescreening apparatus embodying my
present improvements; and Figs. 2, 3, and 4,
sectional views through screens of different
thicknesses, illustrating the advantages of
employing very thin screens for securing the
best results,

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

For convenience of illastration it will be as-
sumed that the apparatus is employed in the
screening of Portland cement and that it is
desir able to reduce it to particles of .003 of an
inch in diameter and under.

111 represent the very fine screens, whleh’

are preferably extremely thin steel plateshav-

.ing screening-slots 2 therein, as shown in Fig.

2. These plates are relatlvely shors, and

checking-shelves 3 areillustrated between the

plates to bring the material to rest before
passing over each of the plates. In the as-
sumed case the mesh of the seréens 1 is .003
of an inch.

4 4 represent coarser screens placed below
the fine screens and of the same character.
The mesh of the screens 4 is intermediate of
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the larger of the fine thleles and the small-
est of the coarse particles, a constant load of
which is to be maintained through the appa-
ratus, as will be explained. It will be as-
sumed that the fine particles which are fed
to the screening apparatus from the crush-
ing plant atre .010 of an inch in size and less
and that the coarse particles vary in size from
.125 to .200. A convenient mesh for the
sereens 4 will be.050, or five times as large as
the largest of the fine particles, which hence
pass readily through the same, and less.than
half as small as the smallest of the coarse par-
ticles, which therefore cannot be influenced

by such screens.

5 is an elevator, the boot 6 of which may
be aupphed with the fine materml by a con-

fveyer

8 isa eon veyer which conveys material from

‘the top of the elevator 5 to a hopper 9, hav-
:ing a roller-feed placed above the upper fine
:screen. )

10 is a conveyer which carries off the fine

‘particles separated by the firie sereens 1, and
.11 is a conveyer which carries off the remain-
‘der of the fine particles separated by the

coarser screens 4.

12 is an apron or chute which dnects coarse
material from the bottom of the coarse screens
to the elevator 5, as shown.

Assuming the apparatus to be used in the

‘screening of high-grade Portland cement,

that crushed cement material having parti-

‘cles .010 of an inch and less in diameter is

fed to the conveyer 7, that the screens 1 are

-of .003 mesh and the screens 4 of .050 mesh,
‘the operation will be as follows:

The eleva-
tor 5 and conveyer 8 are first started and a
bulk of coarse material having particles, say,
from .125 to .200 of an inch in diameter isin-
troduced into the boot 6 of the elevator and
passes continuously through the apparatus.
These particles will not be affected by either
the screens 1 or 4. The coarse particles may
bé cement material or a separate refractory
materidl, such as quartz-sand, preferably the
former. The fine cement material having
particles .010 of an inch or less in diameter
is now fed to the conveyer 7in quantity pref-
erably not more than one-third that of the
bulk of coarse material in transit through
the apparatus. The fine particles will be
mixed with the coarse particles and be car-
ried by the elevator 5 and conveyer 8 to the
hopper 9, by which the mixture of coarse and
fine pa,rtlcles will be fed to the uppermost
screen 1 and by the roller-feed will be dis-
tributed in a thin wide stream on said screen.
The particles will pass down the screen 1,
and the sufficiently firie particles thereof hav-
ing a diameter of .003 of an inch or less will
be carried off by the conveyer 10. The rest
of the fine particles, having a diameter be-
tween .003 and .010 of an inch, will pass
through the screens 4 and be earrled off by
the conveyer 11 to be returned to any suit-
able crushing, grinding, or other reducing
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plant. The coarse particles will pass down
the chute 12 and be again mixed with fine
particles and carried up and through the ap-
paratus, as explained. The presence of the
coarse particles intermixed with the fine par-
tieles, and preferably in larger bulk, serves
not only to prevent the fine particles from
clotting or aggregating together and to keep
the fine particles in agitation, so as to be ef-
fectively acted upon by the screens, but also
the numerous fine points or projections car-
ried by the coarser particles will engage in
the sereen-openings toremove therefrom any
of the fine particles which may become
wedged in such openings to otherwise clog
the same. It will be seen from reference to
Figs. 2, 8, and 4 that when the screen-plates
are made very thin this cleaning effect will
be much more perfect than if the plates are
thicker. Thus, referring to Fig. 2, 13 may
represent a coarse particle having a diameter
of, say, .200 of an inch and provided with a
projection 14, which may engage one of the
openings 2 of the fine screen to effectively
clean any foreign substances therefrom. If,
however, as shown in Figs. 3 and 4, the
screen-plates were made half again or twice
as thick as that shown in Fig. 2, the pro-
jection 14 could not pass to the depth of the
sereen-opening, and hence would not clean
an obstruction therefrom, and the propor-
tion of projections which could pass to the
entire depth of such openings would be ex-
tremely small. A furtheradvantage of using

- very thin plates, and preferably those hav-

ing a thickness less than the width of the
screen-openings, is that there is less likeli-
hood of particles becoming wedged therein
than is the case with thicker plates, as ap-
pears from consideration of these figures,
wherein 15 represents a particle which can
readily passthrough aperforation of a certain
width in a thin plate, as shown in Fig. 2, but
which would become wedged in a perforation
of the same width in a thicker plate, as shown
in Figs. 3 and 4.

I do not claim herein the methods involved
in the use of the apparatus desecribed, con-
sisting in maintaining in circulation an ap-
proximately constantload of coarse particles,
in adding to the circulating coarse particles

3

the fine material to be screened or rescreened,
in subjecting the fine and coarse particles to
a screening operation whereby the sufficiently
small fine particles will be withdrawn from
the circulation, and in separating from the
coarse particles the remaining fine particles
not withdrawn from the ecirculation, since
such methods are made the subject of my
application for Letters Patent filed March
31, 1900, Serial No. 10,929.

Having now described my invention, what
Iclaim as new, and desire to secure by Letters
Patent, is as follows:

1. A screening apparatus comprising in
combination a fine sereen through which the
fine particles desired may pass, a coarser
screen to which the tailings of the fine sereen
are directed and through which the rest of
the fine particles may pass, conveying devices
for receiving at the bottom of the coarse
sereen a substantially uniform bullk of coarse
particles too large to be affected by either
screen and for directing the coarse particles
to the top of the fine screen, meaus for add-
ing to the coarse particles a smaller portion
of fine material, and means for separately
withdrawing the screenings of both screens,
substantially as set forth.

2. Anapparatus forscreening fine material
comprising in combination a thin screen-
plate having screening-slots therein of the
mesh necessary to séparate the desired fine
particles, such plate being less in thickness
than the width of said slots, a screen of
coarser mesh to which the tailings of the fine
screen are directed and through which the
rest of the fine particles may pass, means for
directing over both screens a mixture of fine
particles to the screen and a larger bulk of
coarse material, the particles of which are not
affected by either screen, and meansfor sepa-
rately removing from the apparatus the par-
ticles passing through both screens, substan-
tially as set forth.

This specification signed and witnessed this
23d day of February, 1900.

" THOMAS A. EDISON.

Witnesses:
Frank L. DYER,
J. F. RANDOLPH.
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