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7 it "h (, , , , t , ; ; c. 1 ("e". is a , erianged horizontal section of the cent 
i.e. it kiswil ii at , WILLIA 1 E. AMI.- I trial tower or coil showing a portion of 
N, ; citizen if the lite. Stati id- the spiral chite rok away and the con 
g : ; ; ; Fist Fle vertly a veile, C is takis, eye in the cility. Fig. 1 () is a side ele 

ii. 2; city (if it ranklin a 1?t State of at it) of : part of the c. lini and spiral 
{ i is a vs. ii., eited 'giri iii i v ii) Seii (i,ite site wing a ; let of a (tilitig the 

; ; ; ; , , , eit is. laid iiiig gates one or a (fe Eli's on the stairway 
{" '}, if whi'i, i.e foil wit is is a sie ific: - 
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i: , ssi is love the gate to lie operated. Fig. 11 is 
. ; : ; el; larged detail silo wing a part of the 

10 this is eitie: relites t ( an it; r. v eit 'I veye' and the lower end of the spiral 
sysi is fit the a iiig and tillo: ling f 'lite, and an altimatic gate and mecha 
it is laterial in bik: it is particularly isn} f ; erating the Sainc. the gate being 
is it in the handing for storage purp: Se show in its riosed position. Fig. 2 is a 
:: ; ' ' d' is is ; ; ; , "a 's fi (arts, f cyril ; : " , ; W s vils: the gate open. 

i5 ; ; ; ; like in a 'i'i, i. it is xyl ree ('grized in the art of han 
* rtion is to facilitate 

it i? traits at tier it storiing of this faterial receit han 
- : f() strage is "poises it g : iss's a large cree it age of breakage 

i? sity) if and cheater the re- a a cerilingly it is on urpose of the 
{:} : " 's of stred coal for tie- ; ; 'esci, i li v iii. 1 to 1'o vide a syster of 

'y pitri ses, either to ears r to other ists ring coal or other laterial wherein there 
is i; ; ; ; it is side of lie it it: whici shall be tie fewest fissille transfers of the 

; ; late 'lili fi : ) the hilling device to an 
?il her, the 'ly reducing the percentage of 
treakage if the inaiei'ial to a minium. 

in the syste) - (Wii is the accompany 
is "a wigs is the 'lili) intent of my in 
ventio, it bii. it), if Sitalie naterial is 
( ); stillier at : roi, iiate point. This 
iii., is is sigristi f ; it is capacity in that it 

in lay h it fifty {}, i sinki tons, intre () less, 
if the in laterial it is a let and unloaded. 
i.e. it lay be exist icted of any suitable 
is laterial and in : y well known nainer, 
& inay rest up of a foundation of concrete 
which may constitute the bottoli of the bin 
and which hay have downwarily inclined 
walls leading to the veitical center of said 
bit. This inclined lootion forms a copical 
pit with a floor whose inclination is about 
tle saint is the figle of renose for the ina 
t "it stoieti, 

''}; was a is iii! (! its all 'tis Inay be con 
f; is a it: rs' ti stricts: if i it is the ailroved net lods 

: wi: ; ; ; or, ion ( : ; c. : : y ::, ; it 'd for liki purposes, and 
iy; ; ; ) w' i' aid is ei. it's is it is cler it east a portion of the 

circii is citizied stairway at chite, and iii). a tiliatel, i, through which the con 
showig. aiso. Certain of the gates control. y ever for hailing the laterial, is caused 
ling the openi which collini iliate with it ass, this conveye'. 12, passing around 
if it e. if ; : it; it ...}, \, is ; is sit i ije (it'etic: ; ) levs, 1:3, aid it it? 
it: griisg. * with liv (tc l t tier (lkets, 1 1, 

at: eii's fit any th: ra?ier arts. 
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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 tower 
ends with the tunnel leading from below the 
binard through which tunnel the conveyer, 
12, is designed to travel continuously in one 
direction. The coal delivered from the cars 
is received into the buckets, 14, as they 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, ?cated at the top 
of a vertical column or tower, i6, said con 
veyer and its backets passing vertically 
through this column, which is hollow for. 
the purpose, and emerging from the bottom 

20 

25 

30 

35 

40 

4. 

50 

55 

60 

65 

thereof into a pit, which connects with the 
tunnel, 11, through which tie buckets or like 
elements are caused to return beneath the 
feeding hoppers, 15. 
A leading feature of my invention is the 

employment 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 travel emity through the column. The column or over 
extends throughout the height of the hin and 
in the case of covered storage, as shown, the 
column serves the useful function of a rain 
support for the roof and also for a spiral 
stairway and chute which I will presently 
describe. 
In the drawings illustrating one kinbodi 

ment of my invention I have shown a cov 
ered storage plant, but it will be understood 
that this is 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 or design of storage 
bin, receptacle, area or space, 
As shown in Figs. 1 to 4 inclusive, the 

central column or tower is encircled by a 
combined 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 
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appropriate means may be employed for 
tripping the buckets so that as they succes 
sively arrive over the lopper, 1S, they will 
discharge their load into said hopper. The 
hopper, is, communicates directly with the 
upper end of the spiral clute which ...der 
lies a spirally arranged stairway, 19, which 
has a suitable hand rail, 20, for the conven 
ience and safety of the operators, who travel 
over the stairway in order to reach and oper 
ate certain controlling gates. The spira 
chute is preferably square in cross section, 
but it may have other form; it is smooth 
and continuous throughout and through said 
chute the coal slides with a free and easy 
action, the inclination of the chite being 
such as will enable the coal ti) slide gently 
from its point of inlet to the point of dis. 
charge, which may be the pit below the col 
linn which pit is traversed by the conveyer, 
as shown in Figs. 1. 3 ind 4. At suitable 
points along the spiral chute there are made 
in the side walls thereof openings which are 
controlled by suitable gates. 21, preferably 
of a vertically-slidable type, these gates be 
ing connected to steti is or rols, 22, which are 
journaled on the chite and tle hand-rail 
there if and which have their upper portions 
stipplied with land-wheels, 23, or like parts 
by which the stems may be turned to cause 
the gates to love vertically to open or close their respective openings. 
The hand-wheels are manipulated by an 

operator stationed in the stairway whic 
latter affords easy access to the sev crat gates 
throughout the entire length if the spiral 
chute, whereby the gates lay in secessively 
opened and closed in either ascending or de 
scending order in the loading and in loading 
of the storage bill. I also providie the com 
hined chute and stairway with spirally ar 
ranged rails or tracks, 24, between which 
suitable wheels or roilers, 25, are designed 
to travel, this wheeled structure being in 
fact a part of the inner end of a suitable 
tiltable spout, 26, which is designed 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 explain 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 
shtits of the escape of material from the 
botton of the chute, consequently the nate 

closed, but it will be understood that any trial 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 
chite will serve to deflect the incoming ma 
terial through 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 therebelow, and 
the material at the top of the pile will drift 
inwardly through the proper open gates, 
which operation occurs when the material 
is being reclaimed or renoved from storage. 
The specific character of the discharge 

gate is immaterial provided it will success 
fully control the discharge at the botton 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 
proper automatic closing of the gate after 
it has been opened for the discharge of ma 
terial. Fixed to said gate, 27, is an arm, (i, 
to the lower end of which is connected a 
horizontally extending arm, b, which in turn 
is pivotally attached to a vertically extend 
ing arm.c., whose lower end extends into the 
range of action of the conveyer so as to be 
actuated thereby. The arm, c, 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, e. 
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 conveyer for reclaiming; in other 
words for transfer to cars or other vehicles 
positioned on tracks alongside of the stor 
age bin. 

In Figs. 1, 3 and 4, I show a vertical 
R 60, which may be employed for con 
ucting material to cars standing alongside 

the storage bin, said spoint 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 Fig. 5. that 
the bin may be subdivided by radial parti 
tions, into various compartinents 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 through 
the gate-controlled openings before inen 
tioned, whereby those gates which commini 
cate with a particular compartinent na V re 
ceive the coal or material from the latter 
and deliver it to the conveyer in the manner 

In handling coal for storage nirnesses, the 
cars are “spotted' or broigt over the is:- 

3. 

ceiving hoppers, 15 and the dumped coal 
is taken up by the conveyer and deiosited 
into the receiving hoppe'. S. of the spiral 
chute. In this operation all of the gates, 21, 
controlling the site it lets from the eblite 
are closed except the one at the botton and 
hence the coal flows it of this lowest gate 
and fills the lower art of the storage space 
or in as soon as the coal flowing out of 
this now open gate is reached the level 
of repose, the text higher gate is opened by 
an attendant on the stairway which overies 
the clite and this operation is contined. 
sccessively higher gates leis opened intil 
the storage space is entirely filled, in ti 
coal is stored to substantially the maximum 
capacity of the lin, or to any desired height, 
the coal thus stred being in the for of a 
conica i pile of which the spiral chite anti 
the hollow column form the center. It will 
be understood that there is a decided ad 
vantage in this Inanner of storing co: f r 
there is a great saving in breakage. and in 
storage space, while the area of Sir face ovei 
which the coal slides after its , s: ,' 
through the spi'al chute is very left (i- 
minished by the confining walls of the in 
or storage chamber, and may be further di 
minished by the use of the traveling spout. 
26, which may be caused to love it to regis 
ter with any of the rate-controlled on tie is. 
21, this spot traveling radii ly around the 
spiral chute, and said spout. 26, having stufti. 
cient length to deliver the coal some distance 
from the spiral chute so that it does not 
slide over itself as great it disiance as when 
discharged fron the gates directly on the 
pie and near the center of the sanc. 

In reclaiming or loading out of storage, 
the operation before described is simply re 
versed. The gates, 21, are already closed, 
including the automatic gate, 2, at the bot 
ton of the chute and which controls the cis 
charge of the naterial from the chite to the 
convever beneath. This gate, 2... is opened 
to all w the material to e l'ocrly fed to 
the conveyer, an as the si': 'hite h; ; ; in 
excess capacity over the convey't sf that it 
is always kept fill, tier is present in the 
spiral chite sufficient laterial to continu 
ously feed the enveyer. 

In the reclaining operation, the upper 
most gate is first opened to allow the nate 
rial to drift through the exposed opening into 
the spiral conveyer; if desired, the chute. 
26, may be inclined upwardly, as in Fig. 8, 
to assist this operation. Successively lower 
gates are opened as the pile decreases and 
accordingly the coil drifts roigh these 
successively-opened gates and forns a co 
tinuous stream of a rently moving body of 
coal, which ractically fills the spiral clute 
from the print of gate-controlled inlet is 
th) f : 1: (atic disc There is a . ; : "Ye. 
firstly is great advantage in the reciaiia; it 
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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 i' 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 deflect 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 rhuie 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, 
said chute having outlets for the material 
and said chute filling with the piling of the 
material and the mterial in the chute serv 
ing to deflect incoming material through 
said 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. 

5. 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 character 
described, the combination with a conveyer, 
of a spiral chute with which the conveyer 

70 

75 communicates, said 'chute having a closable 
botton), and having gate controlled outlets 
at different levels, and means whereby the 
gates may be opened or closed in ascending 
and descending order for the storage or re 
claiming of the material. 

. 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 
into 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 
botton closure is closed, and passing unob 
structedly through the chute when said clo 
sure is Open, said chute having side open 
ings arranged in spiral order along the 
chute, corresponding gates controlling the 
openings, and a covered in witi in which 
the chute is arranged. 

S. 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 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 try 
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 column 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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the combination of a conveyer and a hollow 
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column formed hollow for the passage of | coal from the gates to discharge the same at 65 
the conveyer, and a spirally arranged chute a suitable distance from the central column. 
formed around the exterior of the column 17. A system of the character described, 
having an inlet end disposed in the range of having in combination a bin subdivided into 
travel of the conveyer and having gate-con- compartments, a spirally-arranged chute 
trolled outlets at points in its length. forming the center of the bin and about 

12. In a system of the character described, which the material is piled, said chute hav 
the combination of a conveyer, a hollow ing a movable closure at the bottom and 
column around which the material is stored having gate-controlled openings leading into 
in bulk, said column having a spirally in- the different compartments of the bin, and 
closed chute along which the material grav- means for operating the gates. 
itates after being discharged from the con- is. In system of the character described, 
veyer, said chute having gate-controlled and in combination with a conveyer, a ver 
openings arranged at successively different tical column or tower forming a center about 
levels, means whereby the gates may be 

piled, said column having a central longitu 
dinal passage for the conveyer and having 
a chute spirally encircling it and along 
which the material gravitates, said chute 
having gate-controlled openings arranged at 
different levels, and a compartment bin in 
closing the column and piled material hav 

piling material for storage purposes, said 
chute having means for retaining a part of 
deflecting incoming portions Qf material 
through said openings. . . . . . 

13. In a system of the character described, 
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 gate controlled openings ar 
ranged in spiral order. 

spiral chute. 

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 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 tun 

14. A system of the character described, 
comprising a vertical column around which material may be successively piled said col 
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 

chute having gate - controlled openings and adapted to be brought into register 
throughout its length and means whereby with the gate-controlled openings thereof. 

15. A system of the character described, 
comprising a' vertical column around which 
material may be successively piled said col 
ujrun having a spirally-arranged chute along 
which the material is allowed to gravitate, 
said chute having gate-controlled outlets, 
at successively different levels for leading 
material outside of the column, 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 
unnn and 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 as a center, said column having : forming a center about which material is 
spiral thute with gate-controlled outlets ar- stored, and said column serving as a tunnel 
ranged at different levels, an auxiliary spout or protection for the conveyer, said chute 
inovably mounted on and adapted to travel having gate-controlled openings and means 
around the column" and spiral chute as a connecting with the gates whereby said gates 
center, said spout being adapted to receive i may be opened in descending order to allow 

descending order for the storage or reclaim 
ing of the material. . . . . 

1. In a coal or like storage plant, a con 
veyer, a hollow column arranged about the 

of said plant, and a spiral chute 
coiled about the exterior of the column hav 

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. 

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

which loose material may be progressively 

ing its compartments connecting with the 
19. In a coal or like storage plant, a con 

nel or protection for the conveyer, said 

the gates may be opened in ascending or 
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ing an inlet at one end and a discharge at . 
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around its exterior, said column and chute 
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material to drift back into the chute when 
loading out of storage. 

23. In 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 

O 
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able closure at its lower portion for opening 

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 character described, 
a storage space or receptacle having a floor 
in the form of a conical pit, said pit having 
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 

or closing the passage through 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 near 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 described, 
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 
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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 unloading, 
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 said 
stairway. 

In testimony whereof I affix my signa 
ture in presence of two witnesses. 

WILLIAM E. HAMILTON. 
Witnesses: 

C. M. SHIGLEY, 
CHAs. C. BosTWICK. 
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