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it A4 in the art of han-
dling material i such as coal, that in
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L in the system shown in the aceompany-

g drawings as one embodiment of my in-
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which may constitule the bottom of the bin
and which may have downwardly inclined
walls leading to the vertical conter of said
bin. This ~n(lmwi bottom forms a conical
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signed to be “spotted ” or appropriately po-
sitioned over suitable hoppers, 15, built in
the roadway to receive the material as it is
dumped through the bottom of the cars,
these hoppers communicating at their lower
ends with the tunrel leading from below the
bin ard through which tunnel the conveyer,
12, is designed to travel continnously in one
direction. The eoal delivered from the cars
is received into the buckets, 14, as thev pass
under the hoppers and which buckets are
only illustrative of any form of device use-
ful for conveying purposes.  The conveyer
shown is of the endless type and it passes
over a direction pulley, 13, located at the top
of a vertical column ‘or tower, 16, said con-
veyer and its buckets passing vertically

through this colwmn, which is hollow for

the purpose, and emerging from the bottom
thereof into a pit, which connects with the
tunnel, 11, through which the buckets or like
elements are caused to return beneath the
feeding hoppers, 15.

A leading feature of my invention is the
emmployment of the hollow coluinn or tower,
which is constructed of any suitable and de-
sired material, and which has an unobstruct-
ed interior for the passage of the conveyer
and its flights or buckets which tryvel emply
through the column. The eolumn or tower
extends throughout the height of the hin and
in the case of covered storage, as shown, the

column serves the useful function of o main |

sapport for the roof and ulso for a spiral
stairway and chute which T will presently
describe. '

In the drawings illustrating one cmbod;-
ment of my invention I have shown a cov-
ered storage plant, but it will be understood
that this 1s not essential in the working of
the other and leading features of the inven-
tion and hence the invention is not limited
to any particular size ov design of storage
bin, receptacle, area or space.

As shown in Figs. 1 to 4 melusive, the
central column or tower is encircled by a

-gombined stairway and chute which extends

spirally from one end of the column or tower
to the other. This combined stairway and
chute is composed of metal or other suitable
material and at its upper end it is provided
with a receiving hopper, 18, disposed in the
range of action of the conveyer and into
which the buckets or like conveying mem-
bers thereof are designed to automatically
discharge their load and thence proceed

‘empty vertically through the column and
into the tunnel and beneath the hoppers, 15.

to be reloaded. Any suitable mechanism as
14’ for tripping the buckets so that they will
discharge into the hoppers, 18, of the spiral
chute may be employed and as this consti-
tutes no essential part of the present inven-
tion, a specific form of tripper is not dis-
closed, but it will be understood that any

|
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appropriate means may be employed for
tripping the buekets so that as they succes-
sively arrive over the hopper, 18, they will
discharge their load into said bopper. The
hopper, 18, communicates directly with the
upper end of the spiral chiute which _ader-
lies a spirally arranged stairway, 19, which
has a suitghle hand rail, 20, for the conven-
ience and safety of the operators, who travel
over the stairway in order to veach and opar-
ate certain controlling gates. The spiral
chute is preferably squave in eross section,
but it may have other form; it is smooth
and continnous throughout and through said
chufe the coal slides with a free and easy
action, the inclination of the chute being
such as will enable the coal to slide gently
from its point of inlet to the point of dis-
charge, which may be the pit below the col-
umn which pit i traversed by the conveyer,
as shown in Figs. 1, 3 und 1. At suitable
points along the spiral chute there are made
in the side walls thereof apenings which are
controlled by suitable gates, 21, preferably
of a vertically-slidable type, these gates be-
ing connected to stems op voils, 22, which are
journaled on the chute and the hand-rail
thereot and which have their upper portions
supplied with Land-wheels, 23, or like parts
by which the stems may be tarned to cause
the gates to nmiove vertically to open or close
respective openings.

The hand-wheels are maniprlated by an
operator stationed on 1ie slirway which
Iatter aflords easy access to 1he weveral oates
throughout the entire length of the spiral
chute, swhereby the gates iy hisiecessively
opened and closed in either aseding or de-
scending order in the loading and nnfoading
of the storage bin. T also provide the com-

‘hined ¢hute and staiirway with spirally ar-

ranged pails or traclks, 24, between whiel
suitable wheels or rollers, 25, are designed
to travel, this whecled strncturs being in
fact a part of the himer end of a writable
tiltable spout, 26, which is desigred to be
brought into register with the various open-
ings in the side of the chute so that when
any opening is exposed by the raising of its
controlling gate, the material is discharged
through said opening and into the spout, as
I will hereinafter cxplain in the operation
of the system. I also propose to use at the
lower end of the spiral chute where it enters
the pit leading to the tunnel, some well
known and appropriate form of automatic
discharge gate, 27, which will be operated
automatically by the conveyer, or may be
operated by hand if desired.” The discharge

-gate, 27, may be kept closed by reason of its

counterweighted arm, 27/, or’ by any other
well known means and when closed the gate
shuts off the escape of material from the
bottom of the chute, consequently the mate-
rial will accumulate in the chute to a point
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about the level of the pile of stored material,
and-the material thus accumulated in the
chute will serve to deflect the incoming ma-
terial throngh the proper openings into the
bin. When the gate, 27, is opened, the ma-
terial in the lower part of the chute passes
out and into the conveyer therehelow, and
the material at the top of the pile will drift
inwardly through the proper open gates.
which operation oceurs when the material
fs being reclaimed or removed from storage.

The specific character of the discharge
gate is immaterial provided it will success-
fully control the discharge at the bottom of
the ‘spiral chute. One embodiment of such
gate, 27, appears in Figs. 11 and 12, as of
segmental form pivoted to the lower end of
the spiral chute and having an outwardly

_extending weighted arm, 27, to insure the
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proper automatic closing of the gate after
1t has been opened for the discharge of ma-
terial. Fixed to said gate, 27, is an arm, a,
to the lower end of which is connected a
horizontally extending arm, 0, which in turn
is pivotally attached to a vertically extend-
ing arm. ¢, whose lower end extends into the
range of action of the conveyer so as to be
actuated thereby. The arm, ¢, may be sup-
plied with a roller, d, engaged by rollers, e.
or like parts on the conveyer chain to open
the gate as the buckets pass thereunder, said
gate being returned by its weighted arm.
as before described. - If desired, the arm, ¢,
may be supplied with a suitable rod or
handle, f, which serves as a means for open-
ing the gate by hand.

By the means described, or others of an
equivalent character, charges of material
may be removed from the bin and deposited
on the convever for reclaiming; in other
words for transfer to cars or other vehicles
positioned on tracks alongside of the stor-
age bin.

In Tigs. 1, 3
spout, 60, which may be emploved for con-
ducting material to cars standing alongside
the storage bin, said spont being of any well
known construction and being shown only
diagrammatically in the drawings as it
forms no essential part of the present in-
vention. I have also shown in Iig. 5. that
the bin may be subdivided by radial parti-
tions, into various compartments which will
be useful in the storage of different kinds
or grades of coal, or other material, it being
understood that these various compartments
communicate with the spiral chute throngh
the gate-controlled openings before en-
tioned, whereby those gates which commumi-
cate with a particular compartinent may re-
ceive the coal or material from fhe latter
and deliver it to the conveyer in the manner

‘before described.

Tr handling coal for storage purpeses, the
cars are “spotted” or brought over the ve-

and 4, I show a vertical’

o

ceiving hoppers, 15 and the dumped coal
is taken up by the conveyer and deposited
into the receiving hopper, 15, of the spiral
chute. Tn this operation ail of {he gates, 21,
controlling the side onlets from the cbute
are closed except the one at the hottom and
hence the coal flows out of this lowest gate
and fills the lower part of the sterage space
or bing ag soon as the conl flowing out of
this now open gate has reached the level
of repose, the next higher gate is opened by
an attendant on the stairmway which overlies
the chnte and this operation is continued.
successively higher gates being opened until
the storage spuce is entirely filled, und the
coal ig stored to substantially the maximum
capacity of the bin, or to any desived height,
the coal thus stored being in the form of a
conicat pile of whiel the spiral chute and
the hollow column form the center. Tt will
be understood that there is a decided ad-
vantage in this manner of <ioring coul for
there is a great saving in breakage, and in
storage space, while the area of surface over
which the coal shlides after s pasaaze
through the spiral chute is very much di-
minished by the confining walls of the bin
or storage chamber, and may be further di-
minished by the use of the traveling spout,
26, which may be caused to move intoregis-
fer with any of the gate-controlled onticts.
91, this spout traveling radially around the
spiral chute, and said spout, 26, hav ing snffi-
cient length to deliver the coal some distance
from the spiral chute so that it does not
slide over itself as great u distance as when
discharged from the gales divectly on the
pile and near the center of the same.

In reclaiming or loading oul of storage,
the operation hefore described is simply re-
versed. The gates, 21, are already closed,
including the aatomatie gate, 27, at the bot-
tom of the chute and which controls the dis-
charge of the material from the chuote to the
convever beneath, This gate, 27, 1= opened
to allow the material to be properly fed to
the convever. and ax {he spiral chute has an
exeess eapacity over the conveyer so that it
is always kept full, ihert is present in the
spiral chuie sufficient material to continu-
ously feed the conveyer.

In the veclaiming operation, the upper-
most gate is first opened to allow the mate-
rial to drift through the exposed opening into
the epiral conveyer; if desired, the chute,
26, may be inclined wpwardly, as in Fig. 8,
to assist this operation. Successively lower
gates are opened as the pile decreases and
accordingly the coal drifts throngh these
successively-opened gates and forms a con-
tinnous stream of a gently moving body of
eoal, which practically fills the spiral chate
from the pomi of gate-controlled inlet to

the autematic discharge.  There 3s mant
foaily w areat advantage in the recluiming
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of coal and like material by removing suc-

-cessive portions from the top of the pile

rather than-from the bottom, or underneath
the pile under pressure, as it is a well estab-
lished fact, that coal drawn off from the bot-

-tom of a pile under the heavy pressure of

overlying coal, is very much broken, conse-

. quently there is a saving 1+ material and far

less breakage when removing coal from the
top of the pile where it is not undergoing
pressure.

The gates, even though covered with the
coal may be readily operated by the hand-
wheels, 23, and in case an avalanche of coal
covers a particular gate, said gate can be
operated from a higher turn on the stairway.
An arrangement for this purpose is shown
in Fig. 10, the stems of the gates being in
this case of sufficient length to extend from
one turn of the spiral stairway to another
and being supplied with hand-wheels placed
one, two or more turns on the stairway
above the gate.

Having thus described my invention what
I claim as new and desire to secure by Let-
ters Patent is:—

1. In a system of the character described,
the combination of a conveyer and a hollow
column around which the material is stored,
said column having a spiral inclosed chute
along which the material gravitates after
being discharged from the conveyer, said
chute having outlets for the material and
said chute filling with the piling of the ma-
terial and the material in the chute serving
to déflect incoming material through said
outlets.

2. In a storage system of the character
described, the combination with a conveyer,
of a hollow, vertical column through which
the conveyer passes, said column forming a
center -about which the material is stored,
and having a spiral inclined .chuie into
which the material is discharged and along
which it gravitates to the point of discharge.

3. In a system of the character described,
the combination of a conveyer and a spiral
chute into which the conveyer discharges
and along which the material gravitates,
sald chute having outlets for the material
and said chute filling with the piling of the
material and the m. terial in the chute serv-
ing to deflect incoming material through
sald outlets. :

4. In a system of the character described, |

the combination of a conveyer and a spiral
chute into which the. conveyer discharges,
said chute forming a center about which the
material is stored and along which the ma-
terial gravitates to the point of discharge,
said chute adapted to fill with the piling of
the material -outside of the same and the
material in the chute, serving to deflect in-
coming material through said discharge.

b. In a storage system of the character de-

1,050,272

scribed, the combination with a conveyer,
of a chute with which the conveyer com-
municates, said chute having openings at
different levels, and having a bottom closure
whereby material will accumulate in the
chute and serve to deflect incoming portions
of material through said openings.

6. In a storage system of the charaeter
described, the combination with a conveyer,
of a spiral chute with which the conveyer

70

75

communicates, said -chute having a closable

bottom, and having gate controlled outlets
at different levels, and means whereby the
gates may be opened or clesed in ascending
and descending order for the storage or re-
claiming of the material.

7. In a storage plant of the character de-
scribed, the combination of a conveyer, a
spiral chute, a closure at the lower end of
the chute, means for discharging material
mto said chute along which chute the ma-
terial gravitates, said material collecting in
the chute and serving to deflect laterally in-
coming portions of the material when the
bottom closure is clesed, and passing unob-
structedly through the chute when said clo-
sure is open, sald chute having side open-
ings arranged in epiral order along the
chute, corresponding gates controlling the
openings, and a covered bin within which
the chute is arranged.

8. In a storage system of the character
described, the combination witli a conveyer,
of a hollow vertical column through which
the conveyer passes, said colnwn forming a
center about which the maferial is stored,
and having a spiral ineclined chute into
which the material is discharged and along
which it gravitates to the point of dis-
charge, said chute having outlets and means
for controlling the same.

9. In a storage system of the character
described, the combination with a conveyer,
of a vertical column having an encircling
spirally arranged chute with openings at
points along the length thereof leading tn
the space outside of the column, said column
being hollow for the passage of the con-
yeyer, and said chute having one end ar-
ranged in the range of travel of the conveyer
and adapted to receive the material there-
from. ‘

10. In a system of the character -de-
scribed, a storage chamber, a vertical col-
umn therein, around which material may be
stored as a center, said column being hollow
and having around its outside a spirally ar-
ranged chute, said chute having gate-con-
trolled outlets at points along its length for
discharging material at successively higher
levels, and means for feeding material to
said chute, said colpmn being hollow for the
passage of the feeding means.

11. A system of the character described,
comprising an’ endless conveyer, a vertical
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column formed hollow for the paésage' of
the conveyer, and a spirally arranged chute

formed around the exterior of the column [-

having an inlet end disposed in the range of

“travel of the conveyer and having gate-con-

trolled outlets at points in its length.

12, In.a system of the character described,

the combination of a conveyer, a hollow
column around which the material is stored
in bulk, said column having a spirally in-
closed chute along which the material grav-
itates after being discharged from the con-
veyer, said chute having gate-controlled

‘openings arranged at successively different.

levels,. means whereby "the gates may “be

-~opened successively in ascending order when

piling material for storage purposes, said

.chute having means for -retaining a part of
" the material in the chute for the purpose of

deflecting incoming portions of, material
through said openings. . S '

13. Ina system of the character described,’
“the’ combination: of 4 conveyer and a hollow |

column around which the material is stored,
said column having a spiral inclosed chute

being discharged from the conveyer, said

chute having gate controlled openings ar-

ranged in spiral order.

14. A system of the character described,’

comprising a vertical column around which
material may be successively piled said col-

- umn having a spirally arranged chute along

35
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which the material is allowed to gravitate,
‘said chute having gate-controlled outlets, at
successively different levels for leading ma-
terial outside of the column, and an auxil-
iary spout movably mounted on the chute
and adapted to be brousht into_register
with the gate-controlled openings thereof.

15. A system. of the character described,:

comprising a’ vertical ¢olumn around which
material may be successively piled said col-
w n having a spirally-arranged chute along
which the ‘material is allowed to gravitate,
said chute having gate-controlled outlets,
at successively diiferent levels for® leading
material outside of the columnn, and an aux-
iliary spout movably mounted on the chute
and  adapted to be brought into register

with the gate-controlled openings thereof,

said. chute having guide rails upon which

the auxiliary spout is mounted whereby the

spout is adapted to swing around the col-
unin snd spiral chute as a center.

-16. In a system of the character described,
the ‘combination with a conveyer, of a ver-
tical column about .which the material is
stored fis a cenfer, said column having
spiral thute with gate-controlled outlets ar-
ranged at different.levels, an auxiliary spout
movably mounted on and adapted to travel
aromnd the column®and spiral chute as 3
center, said spout being adapted to receive

coal ,_frdm the gates to discharge the same at
a suitable distance from the central column.
17. A system.of the character described,

having in combination a bin subdivided into

compartments, a spirally -arranged chute
forming the center of the bin and about
which tife material is piled, said chute hav-

o B

65

70

ing a miovable closure at the bottom and

having gate-controlled openings leading into
the different compartments of thé bin, and
means for operating thie gates.

75

- 18. Ina system of the character described,

and in combination with a conveyer, a ver-
tical column or tower forming a center about

which loose material may be progressively

piled, said column having a central longitu-

dinal passage for the conveyér and having

a chite spirally encircling it and- alohg

80

which the material gravitates, said chute

different levels, and a compartment bin in-
closing the column and piled material hav-

ing ‘its compartments connecting with the.

spiral chute.

19. In a coal or like storage plant, a,_fcc:)h'-v'

veyer, a hollow column arranged about the
center of said plant, and a spiral chute
coiled around the exterior of the  column
having an inlet at one end and a discharge
at the other, said column serving as a tunnel
or protection for the conveyer.. )

20. In a coal or like storage plant, a con-
veyer, a hollow column arranged about the
center of sald plant, and a .spiral chute
coiled around  the exterior of the column
having an inlet at -one end and -a discharge
at the other, said column serving-as a tun-

nel or protection for the - conveyer, said’

chute having gate-controlled openings

throughout its length and means whereby -
‘the gates may be opened in ascending or
‘descending order for the storage or reclaim-

ing of the material.

‘having gate-controlled openings arranged at -
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21. In a coal or like storage plant, a con-

veyer, a hollow column arranged about the
center of saild plant, and. a spiral- chute
coiled about the exterior of the column hav-

110

ing an inlet at orie end and a discharge at -

the other, .said column serving as a support
for the ‘spiral chute, and said chute having

gate - controlled openings throughout ‘its

length and means whereby the gates may be
opened in ascending or descending order for
the storage or reclaiming of material. |

92. In a coal or like storage plant, and
in combination with a conveyer, g hollow
column having a spirally arranged chute

115

120

around " its exterior, said ¢olumn and chute

forming a center about which -material 1s
stored, and said colummn: serving -as a tunnel
or protection for the conveyer, sdid chute
having gate-controlled openings and means
connecting with the gatés whereby said gates

may be opened in descending order to allow

125
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material to drift back into the chute when |

_ loading out of storage.

23. 1n a system of the character described,
a storage bin having a bottom in the form of
a conical pit, of which the angle of inclina-
tion of its floor is about the same as the
angle at which the stored material reposes,
said pit having a discharge gate at its cen-

" tral point, a spirally-arranged chute within

10
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the bin, a conveyer operable under said gate
to receive discharged material therefrom,

and a movable closure for the bottom of the-

chute’

24, In a system of the chal acter described,;

a storage space or receptacle having a floor
in the form of a conical pit, said pit havmg
a discharge opening near its central point,
a spirally-arranged chute within the bin,
and a conveyer operable under said dis-
charge ‘opening to receive material dis-
charged thereover, said chute having a mov-

-able c¢losure at its lower portion for opening

or closing the passage thfough the chute.
25. In a system of the character described,

a storage space or receptacle having a floor

in the form of a conical pit, said pit having

a discharge opening mear its central point,.

a spirally-arranged chute within the bin, a
conveyer operable under said discharge
opening to receive material discharged
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therefrom, and supporting means for the~

chute.

26. A system of the character descrlbed
having a bin with a floor which inclines to-
ward the center of the bin about the same
as the angle of repose for the material to

be stored in the bin, and mechanism for

loading material into the bin and unloading

35

it therefrom, said mechanism comprising a

spirally arranged chute forming the center
of the stored material and having gate-con-
trolled openings, and means operating
axially through the spiral chute and adapted
to deliver material into the inlet end, of said
chute.
27. In a system of loading and unloadm

a vertical column forming the center about
which material is piled, said column having
a spirally-arranged chute with an inlet at
one end and a discharge at the- opposite
end and having gate-controlled openings,
a- stairway associated with the chute, and

| mechanism for operating the gates from sald

stairway.
In testimony whereof I affix my 51gna-
ture in presence of two witnesses.
WILLIAM E. HAMILTON.
Witnesses:
C. M. SHicrzry,
Cuss. C. Bosrwick.

40

45

50

55.



