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Lo «ll whom 1t may concern.:

Be 1t known that I, THOMAS B. HOWE, a
citizen of the United States, and a resident of
Scranton, in the county of Lackawanna and
State of Pennsylvania, have invented certain
newand usefulImprovementsin Sand-Driers:
and I do hereby declare the following to be a

full, elear, and exact desceription of the same,

reference being had to the accompanying
drawings, forming part of this specification,
and tothe letters of reference marked thereon.

T'his invention relates to improvements in

driers for sand and like substances, the object
being to provide an apparatus which will effec-
tually remove the moisture and gravel as well

~as dust from the dried sand by a continuous
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process and without requiring that the sand
should be raised to such a high temperature
aswould destroy any of its qualities or prevent
1ts almost immediate use in the manufacture
of plaster and like compounds.

The Invention consists in certain novel de-
talls of construction and combinations and
arrangements of parts, all as will be now de-
sceribed, and the particnlarfeatures of novelty
pointed out in the appended claims.

Referring to the accompanying drawings,
Figurelis adiagrammatic elevation of an ap-
paratusembodyingmy presentimprovements.
Ifig. 2 is a detail front elevation and sectional
projection of one of the ventilators of the pre-
ferred form. Fig.2%isa verticalsection ofthe
same. Fig. 3isacross-sectional view through
a portion of the drying system of pipes, show-
Ing the-manner of mounting and supporting
thesame. Fig.4isadetail of oneofthe T-irons
employed for supporting and positioning the
drying-pipe. Fig. 5 is a detail top plan view
of a section of pipe and a portion of the sand-

retaining screen, showing the handle for ad- |

justing the size of the apertures. TFig. 6 isa
detail of the agitator. |

Like letters of reference in the several fig-
ures indicate the same parts.

In the present invention it has been my ob-
ject to provide an apparatus wherein the sand
might be delivered by means of carts orcars
and by a continuous process the gravel sep-
arated therefrom, the sand dried, and the
finer dust or loam removed from the dried
sand, leaving the latter in a condition ready
for immediate use in plaster-making, &e.,

| while the gravel and dust will be delivered

at separate points in condition for removal
and subsequent use in other industries.

~¥or carrying the invention into practice I
have found it convenient to arrange the work-
ing parts of the apparatus in a heavy frame-
work or building, parts of which are desig-
nated in the accompanying drawings, Fig. 1,
by the letter A, such framework being suffi-
ciently strong to support at its upper end a
track or way, such as B, over which carts or
cars for delivering the sand to the apparatus
may be driven from any convenient roadway,
while at the bottom of the apparatus suitable
bins or receptacles may be arranged for the
finer produects.

Within the frame A and below the track
or way before described I arrange a rela-
tively large mesh inclined screen or prelimi-
nary separator C, upon which the sand is de-

1 livered and which will, while permitting sand

and finer particles to pass therethrough, con-
duct the large particles and coarse gravel
down to a point outside the apparatus, from
which point it may be removed as desired.
Immediately below the upper end of this
screen C and in position to receive the sand
and finer particles passing through said
screen 1 arrange drying and separating ap-
paratus which, in order that the product may
have a progressively-forward movement, so
as to dispense as nearly as practical with all

machinery in the handling of the same, is

also arranged on an incline or with the dis-
charging-pointlower than the receiving-point,
which system 1s followed throughout the ap-
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paratus and enables me totake advantage of

the force of gravityintheautomatic handling
of the raw and finished materials.
Primarily the drying portion of the appa-

ratus consists in a system of pipes arranged -

in transverse lines, so as to require the sand
in passing therethrough to come in proximity

| to or strike some one or more of the heating-

pipes. This system of pipes, (lettered D in
the accompanying drawings,) it will be ob-
served, 1s arranged with the several coils ex-
tending from a higher progressively down to
a lower plane, the several coils being attached
at oppositeendsto upperand lower manifolds
D’, from which the supply and return pipes

| D? D3, respectively, extend to a boiler D4
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The pipes D? D® enter the boiler at the top | taining and holding the next higher coil in

and bottom, respectively, so as to insure a
constant circulation of the heating medium
through the drying-coils ID and also so as to
insure a gquick return of all the water of con-
densation from said coils down the manifold
D’ and pipe D3 to the boiler, thereby dispens-
ing with the necessity of blowing out the
pipes when the condensation grows great due
to the handling of very wet or cold sand and
like materials. |
Immediately beneath and in proximity to
the lowermost coil of pipe D, I arrange a pair
of screens K (best shown in Fig. 5 in said
drawings) and each formed by a plate having
apertnrestherein, thesaid platesbeingadapt-
ed to slide one upon the other, so as to vary
the size of the apertures and permit' a greater
or less quantity of sand to pass therethrough
and so as to retain the sand for a greater or
less length of time in contact with orin prox-
imity to the heating or drying pipes D. The
two plates or screens K are movable with re-
Iation to each other by means of a handle E=,

Fig 5, preferably located at the upper end

and shown in dotted lines behind the post A
in Fig. 1.

In apparatus of this kind it 18 highly de-
sirable to provide aready escape for the mois-
ture driven off by the heating of the sand,

and in the present instance I prefer to make
use of aseriesof vertically-arranged chambers

or moisture-conduits F, Iigs. 1 and 2, having

side apertures or openings f and an escape
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pipe or conduit '. Thesechambersare pref-
erably located between the coils of heating-
pipes D in vertical position, and in order to

‘prevent the entry of sand through the aper-

tures fwings f*arearranged within thecham-
bers and extend upwardly at an inclination
from the bottom of each of the apertures. It
will thus be seen that while moisture may en-
ter through these apertures oropenings f yet
the sand will not pass up over the wings; but
the tendency of the sand will be to move
downwardly constantly past the openings,
thereby bringing successive portions of the
sand into proximity to the openings for the
escape of the moisture held thereby. The
bottom of the moisture-conducting chambers
may be left open, as indicated in FKig. 2, and

‘thus any sand that may blow into the same

or by any accident reach the interior will at
once drop out and continue its downward
movement. Forthe purposeof retainingthe
moisture-conducting chambers in their up-

-rightpositions I preferably provide them with

lateral wings /3, which will contact with the
coils of pipes adjacent to the chambers and
retain them in place. -

The pipes themselves are preferably ar-
ranged in parallel planes, and the several
coils are preferably positioned and separated
the proper distance by sections of T-iron, the
flat head or face of which resting on a lower
coil will afford a firm bearing, while the web

position. This method of assembling is fol-
lowed throughout the entire coil and isillus-
trated clearly in Fig. 3, which figure also
shows the retaining-screens at the bottom on

1 the lower side of the coil and from which fig-

ure it will also be seen that beneath the re-
taining-screens is an inclined chute or way
II, down which the sand and dried product
is delivered ata pointbelow the heating-coil.
From this point of delivery and at a some-
what lower level another inclined screen K,
of relatively fine mesh, extends down over
the sand-bin L and terminates at a point
preferably outside of the structure for the

“delivery of the gravel at the point marked

““oravel” in Fig. 1 of thedrawings. The gap
or jump between the lower end of the chute

H and the upper end of the screen K is util-

ized for the discharge of the dust and finer
particles which are found undesirable in the

‘sand, and these finer particles are driven out

of the sand by means of an air-blast deliv-
ered from a blower or pressure-nozzle M, ar-
ranged in front of the jump or gap before
mentioned and above thesereen K. Theair-
pressure for this blast may be derived from
a suitable compressor and engine, such asin-
dicated diagrammatically at O in Fig. 1, and

the engine may in turn be driven by steam
cenerated in the boiler B, for which purpose

a pipe o is shown running from the diagram-
matic illustration of the engine to the boiler.

Obviously the size of the whole apparatus
may be made to accord with the desired ca-
pacity, and in handling and drying sand with
it the sand is carted in over the top of the ap-
paratus and dumped down on the screen C, the
finer sand, gravel, &c., passing through said
sereen down into the drying-chamber formed
by the compartment in which the steam-

pipes are located, while the larger parts—

coarse gravel, stone, &e.—travel off down the
incline ¢’ and are discharged outside of the
apparatus. If the sand contains much mois-
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ture the retaining-screens may be set and the

sand held up for a greater length of time in
proximity to the heating-pipes, and as it dries

out it will sift down through the said retain-

ing-sereen onto the chute beneath. Should
it for any reason cake or clog above the dry-
ing-pipes, the agitator Q may be oscillated by
hand to break up the accumulation of sand

over the pipes and cause the same to feed

down more rapidly. Thesand falling on the

{ chute will slide down the same and drop oft

of the lowerend ontothe finer-mesh screen K,
being subjected in its passage from the chute
to the screen to the action of the air-blast de-
livered from the nozzle or blower M, which is
gaged so as to have only strength enough to
drive off the dust and finer undesirable par-

ticles, while the sand and coarser particles

will drop by gravity down onto the screen K,
and the sand itself will drop through the
meshes of said screen into the sand-bin L,

or flange is recessed, as at ¢ in Fig. 4, forre- | while the gravel will travel down the screen
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into the gravel pit or bin, preferably 100&‘{@(1
outside of the apparatus.

T'he whole structure it will be seen is ex-
ceedingly simple, requiring little or no at-
tendance forits manipulation, and when once
set for operating upon sand of a given gual-
ity and containing a substantially uniform
amount of moisture may be left to run of
1tself, it only being necessary to supply sand
aS I*apldly as the anpamtus can handle and
permit it to pass through.

Having thus de_scrlbed my inveuntion, what
I claim as new, and desire to secure by Letters
Patent of the United States, is—

1. A sand-drier comprising a.receptacle for
the sand having entrance and discharge open-
ings therein at the top and bottom respec-
tively, a system of heating-pipes arranged on
an inclined plane in said receptacle and con-

stituting irregular passages through which

the sand passes to the discharge-opening, an
inclined retaining-screen arranged immedi-
ately beneath the heating-pipes with means
tfor varying the size of the openings in said
screen for regulating the discharge of sand
and the length of time the sand shall be held
i contact with the said pipes, and an inclined
chute arranged beneath said retaining-sereen
for condueting the sand to the sand-bin; sub-
stantially as deseribed.

2. Asand-drier comprising a receptacle for
the sand having entrance and discharge open-
ings at the top and bottom respectively, a sys-
tem of heating-pipes arranged in said recep-
tacle, constituting irregular passages through
which the sand passes, an adjustable retain-
ing-screen located immediately beneath said
system of pipes and for regulating the dis-
charge of sand and the length of time the sand
Shall be held in contact with sald pipes, a rel-
atively coarse inclined screen located above

sald pipes for diverting the coarser gravel, an
inclined chute located beneath the system of
pipes, an inclined screen of relatively fine
mesh located beneath the discharge end of the
chute and a blast-nozzle for dISthlI oing the

finer and lighter particles from the dried sand
in 1ts passage from the chute to the lower in-
clined screen; substantially as described.

3. Asand-drier,comprising areceptacle for
the sand,havingentrance and discharge open-
Iings at the top and bottom an 1110111:1ed inter-
medm’re system of heating-pipes, an inclined
adjustable retaining-screen located immedi-
ately beneath sald heating-pipes for regulat-
ing the discharge of sand and the length of
time the sand shall be held in contact with

the pipes, a boiler, manifolds at the upper

and lower ends of the system of pipes, and
pipes connecting said manifolds with the
boiler at d-ifferent levels respectively, where-

by water of condensation in said pipes is

caused to return to the boiler by gravity; sub-
stantially as described.

4. A sand-drier comprising a receptacle for

the sand,havingentrance and discharge open-
ings at the top and bottom, an intermediate
in¢lined system of heating-pipes, an adjust-
able sereen located immediately beneath said
heating-pipes and inclined at a coincident an-
gle for regulating the discharge of sand and
the len frth of time the sand shall be held in
contact with the pipes, and a system of ver-
tically-arranged ventilators located interme-
diate said pipes for discharging the moisture
released from the sand by the heat; substan-
tially as described.

5. A sand-drier comprising a receptacle for
+he sand having entrance and discharge open-
ings at top a,nd bottom, an 1nte1*medla,te SyS-
tem of heating-pipes, a regulating-screen lo-
cated 1mmediately beneath said system of
pipes, and ventilators arranged intermediate
thepipesand comprising chambershaving dis-
charge-openings and side entrance- openings
with in wardly and npwardly extending wings
for preventing theentryof sand sub%t&nh&l]y
as described. |

_ THOMAS. B. HHOWE.

Witnesses:

- Jas. H. TORREY,

A. V. BOWER.
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