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To all whony it LT COTLCCTTL:

Be it known that I, ALLAN H. WooDpw ARD
a citizen of the Umted States, and a 1651d9nt
of Woodward, Jefferson county, State of Ala-
bama, have invented cortain new and useful

- Improvementsin Storage Structures, of which
the following is a specification.

My invention relates to storage struetures,

and particularly such structures as are used
for storing and handling the various stocks

or materials used at blast-furnace plants; and

my object 1s to construct a storage structure
for the storage and handling of the various
stocks at bUGh plants where f01 physical rea-

sons 1t 18 impracticable to use the modern .

bins commonly employed in recent years for
this purpose. It has been the general cus-
tom to keep the stocks used at such plantsin
stock-houses, to which the material is trans-
ported by cars running upon elevated tracks
and dumped therefrom upon the ground, and
when needed loaded into tram-cars or buggies
by shoveling into these cars. In these cars
the material is transported to the elevator or
hoist and there loaded in the cage to be car-
ried to the top of the furnace.

In recent years modern blast-furnaces have
been equipped with storage-bins, into which

the material is discharged from cars carried |

upon elevated tracks. The bottoms of these
bing are raised several feet above the ground
and each bin provided with a chute or chutes
for discharging the material into tram-cars
traveling on tracks underneath the chutes.
These cars are filled with the stock through
sald chutes and then run to a ear which trav-
els up and down an incline or skip-hoist for
conveying the material to the top of the fur-
nace. These bins are very expensive to con-
struct, as the bottoms must be sufficiently
high above the ground to bring the doors or
gates of the chutes high enough to allow the
material to run into the tram-cars, and the
bottoms must be very strong to support the
weight of ore, limestone, &c., in the bins.
Thetrestlessupporting the tracks upon which

the cars run to deliver material to the bins |

must be sufficiently high to get the storage
capacity requisite to warrant the great cost

of the structure in order to attain the econ-

omy desired over the old steck house method
of stor‘we and han{]lmﬂ

from the modern bin structure.

In many expensive plants the trestles on
which the elevated tracks are carried have

not been built with a view to the use of such

bins, and hence the introduction of such bins
is not practicable, because the necessary
height of the bottom of the bin above the

ground to permit the use of the tram-cars in

the manner above mentioned would so mate-
rially decrease the storage capacity as to more
than counterbalance the economy derived
Moreover,

In order tosecure the proper height and main-
tain a sufficient storage capacity it would not

only increase the gr a,de to an 1mpractlcable

extent, but would be very expensive to raise
the tlestles and would entail in many cases
such a radical c¢hange in railroad-yards and

in the disposition of the tracks as to make

such an expedient impracticable, not only on

account of the larger expense of reconstruc-
| tion and rearrangement, but because of the

additional expense of alemtmw the roof of
the old stock-house.

My invention enables me to plowde blast-
furnace plantsorthe like, and more especially
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those in which the conditlons aboveindicated

exist, with a storage structure having all the

‘advantmreb of the modern bin str ueture and
at a wreat]} reduced cost not only of instal-

lation, but of maintenance.

In the drawings, Figure 1 is a plan view,
partly in section, of a portion of a qtora.ge
strt.cmreenﬂ)od}lrlmnylmplovements Fig.

2 1s a central vertical section on the line 2 2,

Fig. 1; and Figs. 3 and 4 are views of modlﬁ-
ea,t,lon'-;

Referring to the drawings, in which the

same reference characters relate to the same

or corresponding parts in all the views, the
numeral 1 indicates a ditch which is sunk
below the level of the ground
distance to allow the tram-cars 4 running on
a way or track 3 at the bottom of the ditch
to pass under various chutes which project
from different points along the bins to dis-
charge material into the cars as they are run
underneath the same. The ground 2 serves
as the floor of my binstructure, thereby avoid-
ing the expense of bm-bottoms, and on each

9 a sufficient

80
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I

sule of the ditch I constructa wall for retain-

ing the material. Thiswall consists of planks

8,86ecu red toasuitablesupporting-framework,
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comprising in the. present instance vertical | trols the engine operating the skip-hoist.

posts 6, supported upon longitudinal beams or
sills and braced by cross-beams 5. On each
side and a sufficient distance from the edge of
the ditch is a trestle 15, supporting tracks 16,
on which travel the cars carrying material for
delivery to the storage-bins, the said mate-

‘rial being dumped in the nsual manner into

the bins at the points desired. The space

underneath the trestle and bounded by the

retaining-wall may be divided into any suit-

-~ able number of bins by means of partition-
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walls 18, preferably secured to the trestles,
thereby providing bins for the storage of va-
rious stocks or materials used.

At a suitable point in the ditch 1 a pit 20,
communicating with the ditch, is sunk a suf-
ficient depth to permit the skip-hoist car 19
to be run below the track 3, so that the tram-
cars 4 may be brought from the various points
along the storage structure and dumped into
the skip-hoist car. The skip-hoist pit 20 is
preferably lined with a stone retaining-wall
23, and, if desired, a similar wall may be
placed along the sides of the diteh 1. From
this pit the incline 22, carrying the tracks
for the skip-hoist car, extends to the top of
the furnace. The chutes 33 on the bins pro-
vided with any common form of gate except-
ing the centrally-disposed bin 34 are arranged
to discharge material from the bins into the
car traveling in the ditch 1. - |

For the storage of the cokeI preferably use
a bin located opposite the skip-hoist, so that
the coke may be dumped directly into the
skip-hoist car, and thereby avoid rehandling.
T'his bin is forined by the side walls 18 and
the front wall 8%, the latter of which is offset

from the diteh, as shown, to accommodate

the gates and chute through which the mate-
rial 18 discharged into the skip-hoist car and
also toaccommodate an ordinary suspension-
seale on which the loaded ditch-cars are pref-
erably weighed before the discharge of the
material into the skip-hoist car.

In the drawings I have indicated the ordi-
nary platform 29 of a common form of sus-
pension-scales in use at metallurgical plants
with openings 29* to permit the passage of the
contents of the diteh-car when dumped into
the skip-hoist car in the pit below. The nu-
meral 30 indicates the suspension-rods, the
scale-beams not being shown to avoid confu-
sion, as 1t'is only deemed necessary to show
the parts specified in order to indicate the
relative location of the scales to the cars and
to the operator on the platform 27, who may
readily read the weighings while attending

to his other duaties. |

The chute 11, leading from the central or

coke bin, is a continuation of the bottom 17 of

a recess in the inneredge of the floor 2, form-
ing a hopper 31, having an opening 9, closed
by a dooror gate 10, the latterof which is car-
ried by a rod 12, connected to a lever 13, hav-
ing an operating rod or chain or rope 14 ex-

T'his chute is arranged to discharge material
from the bin 34 directly into the skip-hoist
car.

70

A platform 27 is located at a convenient

‘point above the skip-hoist pit, and on this

platform the hand operating-wheel 25 is car-

ried on a suitable shaft 24, mounted in bear-

ings on the fixed structure, one end of which

75

has a wheel 26, which operates the control-

ling-rope 23, connected to the valve or other
controlling mechanism of the skip-hoist mo-
tor. DBy this arrangementit will be seen that
the engineer nas under ready control both the
lever for opening either of the doors or gates
of the chutesleading from the central or coke
bin and the operating or controlling mechan-
1sm of the skip-hoist motor. | |

I have shown two tracks on the skip-hoist

leading into the pit; but it is obvious that
any suitable number of these tracks may be

employed. With two such tracks one car
may be hoisted as the other is lowered.
With a storage structure made according

to my 1nvention it is not necessary to provide

an inclined bottom, as is customary in the
modern bin structures, since it is found by
experience that the stocks of ore, limestone,
&c., slide over a bed formed thereof at about

S¢
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the same angle as it will slide over the usual

inclined bottom. The material which thus
forms, in effect, the inclined bed can be used
in cases of emergency, for it can be loaded
into cars through the chutes by shoveling.

I have shown the skip-hoist entering the

diteh transversely thereto at an intermediate
point; buat it is obviousit may enter at either
end or any suitable point, if desired, and,
further, instead of employing one diteh two
or more ditches leading from different points
of the storage structure may discharge into

the pit, as shown, for example, in Fig. 3, and

while it is preferable with a view of increased
capacity to flank both sides of the ditech with
the retaining-walls it is evident that one side
only may be so walled where only one ele-
vated track is employed and bins needed

only on one side. |

In some cases it may be possible to dis-
pense with the retaining-walls along the sides

of the diteh, in which cases the ditch will be

covered over by a roof 32, having its sides
sloping toward the bins on each side, so that
the material will slide toward the chutes, as
shown in Fig. 4. In this case the expense
of the side walls is dispensed with and the
storage capacity is increased to the extent of
the width of the ditch and the height of the
trestles. Any well-known ventilating sys-
tem for forcing dust, &e., out of the ditches
and alr into the same, especially where the

modification shown in Kig. 4 1s adopted, may

be used.

~When the diteh is covered, it becomes, in

fact, a tunnel, and in order to include both

forms of this element—that is, either in the

tending within reach of the engineer who con- | form of on open diteh or 4 tunnel—I use in the

I0O
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claims the word “‘conduit,” meaning thereby | low and communicating with said conduit for -

an open diteh or a tunnel.

- While of courseit is desirable to use tracks
as the ‘“*way” in the diteh, it is obvious that
this term ‘‘way” includes any means over
which a car may be hauled, such as the bot-
tom of the ditch, which may be used where

tracks may not be desired, and it is further |

obvious that any suitable means may be em-
ployed for moving the cars in the conduit or
way.

I should further observe that by the em-
ployment of that form of my invention in
which the conduit or ditch is covered over, so
as to form a tunnel, an important advantage
18 derived, for the reason that it obviates the
serious difficulties now encountered in those
regions where large stocks of ore are carried
through the winter where the temperature
falls below the freezing-point. Insuch places
the ore freezes on. the outside for two or

three feet, thereby forming an impervious :

crust, and great trouble is consequently ex-
perienced in breaking and handling this
frozen ore. Witha tunnel covered over, such
as that embodied in my invention, located

- under the center of a large pile of ore it is

20

35

40

manifest that all of the ore except the outside
frozen crust ean be readily handled as well in
winter weather as at any other time, since
the central portion or the portion within the
crust above designated does not freeze. As

a result of this construetion the ore may be |

stored in large stocks over the conduit, and
although the outer crost be frozen the por-

tion covered thereby can be readily with-

drawn through chutes, discharged into the
cars within the conduit, and this without
necessitating the hitherto great trouble and
expenss ol breaking and handling the frozen
ore. 1 do not, however, in this application
specifically elaim the modification embodying

- the tunnel, nor that form of the invention in

45

~sional application,

L£O
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which means for shifting the cars in the tun-
nel or conduit is included as an element, as
this subject-matter is covered by my divi-
iled June 1, 1903, Serial

No. 159,622.

Ieclaim as my invention— |

1. A storage structure comprising an ele-

vated track, partition-walls below said track
extending to the ground and dividing the
space underneath the same into bins, dis-
charge-chutes for said bins, a conduit having
its bottom sufficiently below the ground-level
to permit a car to travel under the chutes to
receive material therefrom when it is dis-
charged from the biuns, substantially as de-
seribed. | |

2. A storage structure comprising an ele-
vated track, partition-walls below said track
dividing the space underneath the same into

‘bins, discharge-chutes for said bins, a con-

duit having its bottom sufficiently below the
ground-level to permit a car to travel under
the chutes to receive the material therefrom

when it is discharged from the bins, a pit be- |

the reception of a car into which the ditch-
car may dump, substantially as deseribed.
3. A storage structure comprising an ele-

i vated track, partition-walls below said track
dividing the space underneath the same into

bins, discharge-chutes for said bins, a con-
duit having its bottom sufficiently below the
ground to permit a car to travel under the

chutes to receive the material therefrom when

70

75

1t is discharged from the bins, a pit below

and communicating with said conduit for the
reception of a car into which the conduit-car
may dump, and aninclined way leading there-

30

from over which a car may travel toand from

the pit, substantially as described.

4. Astoragestructurecomprising aconduit
and a way on which a car may travel, with
elevated tracks on either side thereof, walls
extending above the ground on eitherside of
the condunit constituting retaining-walls of
bins formed in the space under the elevated
tracks, chutes for directing material from the
bins into the conduit-car, a pit below the con-
duit for the reception of a car into which said
discharge-car may disehargeits contents, sub-
stantially as described. o

5. Astoragestructure comprising a conduit

‘having a way on which a car may travel, with

elevated tracks on either side thereof, walls
extending above the ground on either side of
the conduit constituting retaining-walls of
the bins formed in the space under the ele-
vated tracks, chutes for directing material
from the bins into the conduit-car, a pit below

and communicating with the conduit for the

reception of a car into which said discharge-
car may discharge its contents, and a skip-
hoist leading from the pit to an elevated
point, substantially as described.

6. Astoragestructure comprising a conduit
having a way upon which a ear may travel,

i an elevated track to one side of the conduit,

a wall extending above the ground to sub-
stantially the height of said elevated track
and constituting a wall of one or more bins
formed in the space underneath the track,
chutes for said bins extending over the side
of the conduit, and a pit below and commu-
nicating with the conduit for the reception of
a car into which the contents of the conduit-
car may be dumped, substantially as de-
seribed. | | |
7. Astoragestructure comprising a conduit
having a way upon which a ear may travel, an

90
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elevated track to one side of the conduit, a

wall extending above the ground to substan-
tially the height of said elevated track and
constituting a wallforone or more bins formed
in the space under the track, chutes for said
bins extending over the side of the conduit,
a pit below the conduit for the reception of a
car into which the contents of the conduit-

car may be dumped, and askip-hoist on which
sald latter car travels to transport the mate-
rial received thereby to the desired point, sub-

stantially as described.

125
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8. A storage structure for metallurgieal
plants, comprising a conduit flanked by ele-

vated tracks over which the material is con-

veyed to storage, walls extending upwardly

from the sides of the conduit and constitut--

ing retaining-walls for the bins formed in the

space under the elevated tracks, partitions

- under the tracks extending transversely to

10

20

35

40
bin extending over the pit and adapted to dis-

45

sald retaining-walls and forming side walls of
the bins, a pit below the conduit and commu-
nicating therewith, and a skip-hoist leading

from said pit upon which a car is adapted to

travel to and from the pit, substantmlly as
described.

9, A storage stracture for metalluwleal
plants,&c compnsmn*a,plt a skip- hmsblecbd-
ing therefrom a plurality of conduits having
waysforears therein and communicating with
the pit, the bottoms of which conduits are
above the said skip-hoist pit, elevated tracks
to one side of the conduits, retaining-walls
extending along the sides of the conduits

“and constituting retaining-walls of the bins

formed 1n the .spaces below the elevated
tracks, delivery-chutes on the bins adapted

1o dlseharge material into the cars tra,velmn'

on the ways in said conduifs, substdntlally
as described. |

10." A storage structure for metallurgical
and other plants, comprising a conduit, an
elevated track on oune side thereof, partitions
dividing the space underneath said track into
bins, a pit sunk into the ground below the
bottom of the conduit and coinmunicating
therewith, chutesin some of the binsadapted
to discharge material therefrom into the car
traveling in the conduit, a skip-hoist leading

from the pit opposite one of the bins on which

a car is adapted to travel to and from the pit,
and one or more chutes in said last-named

charge the material directly into the skip-

-]101813 car, substantially as described.

11. A storao'e structare for metallurgical

and other pla,nts comprising a conduit hav-

- Ing walls extending upwardly from each side

50
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of the conduit and forming retaining-walls
for the bins, an elevated track on one side of
the conduit, partitions dividing the space un-
derneath the track into bins, a pit sunk into

the ground below the bottom of the conduit

and communicating therewith, chutesin some
of the bins adapted to discharge material
therefrom into the car traveling in the con-
duit, a skip-hoist leading from the pit oppo-

- site one of the bins on which a caris adapted

60
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to travel to and from the pit, and one or more
chutes in said last-named bin extending over
the pit and adapted to discharge matemal
therefrom directlyinto the skip- hmst car, sub-

stantially as described.

12. A storage structure for meballurtrmal

plants, &e¢., comprising a pit, a skip- hoist ,

leading .therefrom, a pluarality of conduits
having ways for cars therein and communi-

| cating with the _
duits are above the said skip-hoist pit, ele- .

|
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pit, the bottoms of which con-

vated tracks to one side of the conduits, par-
titions dividing the spaces under the tracks
into bins, walls extending along the sides of
the conduits and eonstituting'reminin o-walls

of the bins formed in the spaces below the -

elevated tracks, delivery-chutes on the bins
adapted to dlschawe material into the cars
traveling on the ways in said conduits, sub-

-Stantmlly as described.

13. A storage structure for metallurgmal

plants, &ec., comprising a pit, a skip-hoist

leading therefrom, a plarality of conduits
having ways for cars therein and communi-
cating with the pit, the bottoms of which con-
duits are above the said skip-hoist pit, ele-
vated tracks to one side of the conduits, par-
titions dividing the spaces nnder the tracks
into bins, walls extending along the sides of
the conduits and constituting retaining-walls
for the bins formed in the spaces below the

elevated tracks, delivery-chutes on the bins

adapted to dlscharﬂ'e material into the cars
traveling on the ways in said conduits, and a
skip- hmst substantially as deseribed.

14, A storage structure comprising an ele-
vated track, a conduit having a way therein

t over which a car may travel, a wall extend-

ing upwardly from the side of the conduit
and constituting a retaining-wall of one or
more bins, achute extending from the ground-
level of the bin over the conduit, whereby ma-
terial may be directed from the bin into a car
traveling in the conduit, sub%tantlally as de-

seribed.

15. A storage structure comprising an ele-
vated track, a conduit having a way therein
over which a car may travel, a chute extend-
ing over the side of the conduit and adapted
to direct the material into a car in said con-
duit, a pit below said conduit, a skip leading
therefrom and over which a car may travel to
and from the pit to receive and transport ma-
terial discharged therein from the conduit-
car, substantially as described.

16. A storage structure comprising an ele-

vated track, the space beneath which forms

/¢
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one or more bins with the ground as the bot-

tom or floor, a conduit in which cars may be
run, one or more chutes extending from the
oground over the conduit, the bottom of said
conduit being sufficiently below the level of
the ground to permit a car to travel under
the chute or chutes to receive the material
discharged therefrom, substa,ntlally as de-
sceribed.

In testimony whereof I have

two subscribing witnesses.
ALLAN H. WOODWARD.

Witnesses:
S. HINE,
R. H. BANISTER

signed my
name to this specification in the presence of
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