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4 Clalms
- This invention relates to & method and. means
of bulk packaging fine powdery, granular, or

orystalline: matberials fer sterage and tmnsmrte- |

- tion.
-~ My invention has partmuler ut111ty in the min-

ing industry; therefore T shall describe same as
applied: to' this industry for purposes-of illustra-
tion:. However, it will be apparent that the in-
‘vention’ will be:useful in other industries as well.

In-the mining industry, it-has been found nec-

essary to crush, grind and pulverize certain ores
- in: order to separate the high-~grade product from

the low-grade materials which are incorporated
therein. One of these ores is taconite: Taco-
‘nite must be ground and pulverized: to a very
fine powder in order to'free the minute high-
grade particles: from: the wsastes, and this pro-
cedure: is:being: followed: at- the present tlme Wlth
reasonable suceess.

However, the powdering hlgh-grede ores: result-
ing after-the separation pracess cannot be han-
dled or transported-to the blast fuinsgces conven-
iently: or inexpensively due to their size’ and
-consistency; therefore, millions of dollars: heve

been- spent by various' mining concerns: in an

effort to convert the powdery: preduet- inteo some-
thing which: can’ be handled and shipped rea-
sonably, conveniently and inexpensively. 'The

common ftrend of t’heugh‘t” is- to* sinter or ag-

glomerate the powdered ones into-solid’ pieces of
‘suitable size" for shipping., These sintering and
egglemeretmg processes mvolve a great- many
steps in handling and treatmg the ores, they
?reqmre a-great deal of eXpenswe eqmpment and
are: eXpenewe to- run: |
- It is; therefore one of my: pmnmpe,l ebJects
to-provide a new method and means for pack=-
aging powdery materials, or the like; for han-
dling and- shipping Whlch wﬂl be less eXpenswe
te~ the: mdustry -

Another object is to prewde such g methed
and means which requlres the least possible
movement and handling of the product after the

h1gh-grede cencentra,te is ence eesembled from |

the: separating device.
Another object is to- prov:lde a me;ehme fer
use-in packaging the concentrate.
-Another; -more specific, object of my’ inven-
tmn is-to move o sheet or strip of thin ma,te”nal
fermed to a treugh like shape under a “dis~

pensing device' which will" deposﬂ; a’ layer of

ore concentrate or material on the strip, and
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then wind the strip-and its concentrate material _

into a--spiral roll  amd simultgneously” seal the
suie edges of the strip to form’ closures for t“he
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ends of the rolls, thereby providing a package
hzving unusual strength and durabzhty for the
fine ore concentrates which may be moved and

handled conveniently.
These and other objects and edve,nta,ges of

| my invention will become more apparent as the

descrlptlen proceeds.

In the accompanying drawmg fer*mmg a part
of this application:

Figure 1 is a fragmentel breken, s1de eleva-
tional view of a machine for use in pa.ekagmg

ore concentrates or fines in aeeerdence with. my

invention. | |

Flgure 2 is a, breken tep plan view of F1gure 1.

Flgu,te 3 is-an enlerged fragmental, side ele-
vational view Showing: the details of the forming
and: formation of a roll or package of material.

F1gure 4 is a perspective view of a device for
sealing the transversely dlspesed eut—eff end: of
the rolls.

Figure 5 Is- an: enlarged fra,gmente,l sectlenel
view on the line 5—-5, Figure 2.

Figure 6 is a broken, Vertleel seetlenel view
transversely of the troughed sheet of wrapping
material- showing the level to which- fine ores
would be deposited in and on the shieet.:

Figure 7 is an enlarged fragmental sectional

view illustrating the construction of the form-
Ing trough where the adhesive is applied to the

edges of the wrapping: strip:

Figure 8 is: a; reduced side view of Flgure 7
shewmg the adheswe spreading. hrush in pUSI-
tion.
© Figure' 9 is' a- diggrammatic view showmg the

. device: for euttmg off the wra,ppmg Strlp when

desired. -
Pigure 10 1S an: end’ view of Flgure 0
Figure 11 is g fraemental sectional view show-

ing a. means for: threadmg the wrapping stnp

thr(mgh the machine, |

- PFigure 12 is'an’ end view ef Flgure 11,

Pigure 137 is 4 side view of g split: roller to
fecﬂlte,te the installation and removal of relle
with:respect-to-the roll axles and: cores. -

Figure: 14" is a veértical sectmnel Vlew threugh
the roller shown in Fisure 13 |

In the d:rewmg the reference numeral { indi-

'ca;tes ¥:! teble or bed Whleh is a” part of my ma-

chine and‘on which my pecka,gmg process takes
place; The table  I' may be: supported in any
suitable menner as by legs 2 or otherw:lse of
ceurse o

At one" end. -ef ‘the table T pmmde a suitable
means’ to suppert a lerge supply roll 3 of flexi~

ble wra,ppmg materlel 4, which meterlal may he
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plastic, paper, or any other suitable material for
the purpose intended. I prefer to mount the
roll on an axle 5 whereby the roll may be driven,
as by suitable means not shown, to unwind the
wrapping material at a predetermined rate, and
also to mount the roll on suitable hydraulic
mechanism 6 whereby the roll will readily be
lowered as it decreases in size to keep the wrap-
ning material discharge close to the bed of the
table i (see dotted lines Figure 1). |

If desired, an auxiliary supply roll T of wrap-
ping material may be mounted above the table I
on & similar hydraulic mechanism indicated 1n
dotted lines whereby work stopprages may be
kept at a minimum when it is necessary to
change supply rolls.

Adjacent the wrapping material supply rolls,
the table { is provided with upwardly and in-
wardly flared guides 3 which cause the marginal
edges of the wrapper strip & to be disposed 1n a
vertical relation to the central portion of the
strip as the latter moves through the machine,
and thus forming the wrapping strip into a
trough, as shown in Figure 6. The bed or table
| is also formed to a trough shape from the guides
8 to the tail end thereof to guide and support
the wrapper, the bed having iis marginal edges
8 bent upwardly at substantially right angles to
the control portion of the bed, as shown, to form
side walls for the trough bed.

I prefer to mount a roller i€ over the bed and
hetween the side walls 8, the rolier being of sub-
stantially the same width as the distance hetween
the side walls whereby the wrapping strip is
forced to form its desired trough shape as it
nasses through the machine, the side walls {{ of
the wrapper trough passing between the ends of
the roller 6 and the side walls 9 of the bed or
table. | |

A feed hopper 12 is mounted over the fable |
adjacent the roller i8, the hopper preferably
having side walls 13 which extend into the trough
of the table | and in slightly spaced relation o
the side walls 9—8 of the table, whereby the side
walle 11 of the wrapper may pass between the
hopper walls {3 and the side walls 9, as shown
in Figure 9. _

The hopper is provided to hold 2 quantity of
fine ore concentrates 59 and may be filled by any
suitable means, not shown, such as a conveyor or
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spout discharge from the ore separating devices

which may be used to assemble the concentrates.
Within the hopper {2 I provide an impeller {4
which may be rotated to move g predetermined

quantity of concentrates, or other material from ©

the hopper, at a predetermined rate to be dis-
charged or deposited on the wrapping strip as the
latter moves under the hopper at a predetermined
rate of speed, which will become apparent. Also
within the hopper are a plurality of bafiles 13
which cause the materials to be deposited in an
even layer on the wrapper, as IS deemed cbvious.
A door 15 may be provided on the hopper to per-
mit the inspection of the loading or depositing
of the material on the wrapper through a suitable
opening, not shown. - |

It .will readily be seen, from the above, that a
quantity of material will pe continually aepos-
ited on the wrapper strip as the latter is moved
through the machine by means which will be de-
scribed. The depth of material deposited is

g0

4 |
hounper, whereby a uniformly deep layer or load
of concentrates is applied along the wrapping
strip.

As shown in Figure 6, the depth of material In
the troughed wrapper strip is preferably substan-
tially less than the height of the side walls, or
marginal edges, {{ of the strip whereby a bonhd-
ing strip 7 is provided and maintained on each

side along the entire length of the strip, the pur-
pose of which will become apparent.

As the loaded strip proceeds through the ma-
chine, the bonding strips are bent outwardly
away from the vertical side walls I1 at an angle,
as shown in Figure 6. The strip {{ is threaded
through the machine initially with the edges of
the strip, or strip 11, engaging arcuately shaped
cuides 18 formed in or attached to each of the
side walls 9 of the table | and continues through
the machine in its angular position, as shown in
Pig. 7. After being thus bent or folded, the bond-
ing strips travel under an adhesive dispensing
hopper (9, one on each side of the machine; which
has a plug or stopper 20 or the like to open
and/or close the opening, not shown, in the bot-
tom thereof, through which adhesive is passed
to engage and adhere to the bonding strip 7.

As the loaded strip passes further through the
machine, the adhesive is spread evenly on the
bonding strip by means of g brush 52 held in po-
sition over the strip {7 on each side of the ma-
chine, the brush preferably having its bristles ex-
tending through suitable openings 22 between a
nressure foot 23 formed in a guide plate 24 which
is secured tc the side walls 9, the pressure foot
23 serving to hold the strip in place for the
spreading of the adhesive. |

The loaded strip is now ready for assembly into
a transportable package. This is accomplished
by winding the wrapper strip 4 on a cylindrical
core 25, preferably of cardboard or the like. The

- core 25 is preferably carried on an axle 26 ex-

tending transversely of the table { by means of

a shaft support mechanism, net shown, but sinil-

lar to the support mechanism for the shaft 9§, ex-
ceot that the hydraulic cylinder, not shown,
would be emploved to raise the axle above the
table | progressively as the roll carried by the
axle builds up or increases in size. S
The core 25 is preferably mounted on the shaft
26 by means of a pair of wedges 2T—27 which
have g cylindrical shape, when assembled as
shown, and a square bore to receive the axle 29.
These wedges facilitate the mounting of the core
on the axle so that a tight fit is obtained whereby
the core will be rotated with the axle by any suit-
able drive means, not shown, connected to the
axle to wind the wrapper strip and its load in a
spiral coil around the core. In addition, the

wedges 27—27 make it an easy matter o dis-

mount the core from the axle when desired mere-

1y by driving the wedges apart from their smaller
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ends, as is readily apparent. .

The strip 4 and its load are wound on the cylin-
drical core 28 by first securing the strip to the
core in any suitable manner, with the bonding

- strips 17T overlapping and secured to the sides of
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readily controllable with the impeller, and also

by the upper limit of the opening 32 through the

wall {8 of the hopper through which the material

is carried on the wrapper to bring it from the

75.

the core. An adhesive, staples, or the like, may
be used as securing means. Of course, the end
of the strip started on the core 28 should be
empty or without any concentrates on it so that
it will be sealed and may be handled conveniently
and secured properly in position; however, the
concentrates may be started in a location rela-
tively close. to the end of the strip 4 which is se-
cured to the core. - |



g

'2,658;420

ﬁxs may rea,dﬂy be seen from the drawings, the

‘dnvmg or rotatmg of the axle or shaft 26 will
Wird - the wrapper strlp arid it contents on the
¢oré 25, forming a roll 30, and, because the driv-
ing or rotatmg of the -axle 26 accompllshes the
mndmg of the stnp and 1ts contents a, {31gh1;

ﬁhe sa;ld drlvmg of the axle also prowdes the
means fur drawmg the wrapping strip through
the machine aid this is, obviolisly, a drag on the
drive. Because the rvoll is t1ght1y Wwound, the
bonding strips (7 project inwardly of or overlap
and are secured to the side walls of the core, ini-
tially before loading or filling of the ==tr1p begins,
and, 8§ the loaded strlp is wolind on the ¢ote the
bonding st¥ibs T project inwaidly or overlap
and -gre:secured to the preceding portions of the
side walls {1 of the wrapping strip which have
been wound on the core, see Figure 3, and the
a,dheswe which was applied thereto will securely
fasten the bondmg strips to the edges of the roll,
a pair of rollers 28—28 one on each side of- the
machine, serving to apply pressure agamst the
‘bonding strips to securely fasten same in place.

Tt is to be noted that the bonding strips 17 are
preferably provided with substantially evenly
spaced slits or cuts 298 substantially at right an-
gles to and along their outer edges. The slits
extend inwardly a distance less than the width
of the bonding strips, see Figure 3, and provide
for better assembly and securing of the bonding
strips 1T on the roll as the segments formed be-
tween the slits will overlap, as shown, and pro-
vide a neater, more secure package. The slits
29, obviously, may be made on the wrapping dur-
- ing its manufacture and winding on the rolls 3
and 1, or they may be cut by a suitable device,

not shown, attached to the machine here shown.
| When the roll 30 has been wound to the de-
sired size, the supply of concentrates to the wrap-
ping strip may be interrupted by stopping the
impeller 4 and dropping the gate 31 to close
the opening 32. This is accomplished by operat-
ing the crank 33, from either side of the machine,
which rotates the gear 34 and reciprocates the
rack 35 which is connected to the gate 31 as by
arms 36. Simultaneously the stopper 20 closes
the opening in the adhesive supply hopper to stop
the flow of adhesive to the bonding strips, the
arm 31 being ccnnected to and operated with
the arm 36.

As the. supply of materla.l to the wrapper is
cut off, an attendant preferably slows the speed
and maintains the tightness of the roll 30 by
forcing the idler roller 38 against the roil 30
~ as by a rack and pinion device 39 havmg an op-

erating handle 40. |
- The wrapping strip 4 is then cut off, and the

end thereof secured in place on the roll 30, As
means for securing the end of the strip 4 in place,

I have provided an elongated clamp 4! of spring
- material which overlaps the end of the strip 4

and embraces and grips the 51de edges of the
roll, as shown.

As means to facilitate the cutting of the stnp |

4 at the desired point, I prefer to mount g pair

of shuttle bars 42—42 transversely of the table

and below the roll 30, on which a carriage 43
is reciprocably mounted. A shear having a fixed
cutter is mounted on the carriage to engage and
cut the strip 4. The clamp 4f may be applied
‘either before or, preferably, after the cutting of
the strip. A conventional spring balance device
44 may be used to operate the shear if desired.
The completed package, or roll 30, may then be
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lifted from its mountings and directly on to-a
transporting vehicle or the like, or placed in any
desired place, inside or outside, for storage, after
the shaft 26 and wedges 2T7—27 are removed to
be used again to form a similar roll or package.

‘When the shaft 26, wedges 2127, and new
core 25 are installed on theé machme, the pack- |
aging process may be repeated.
~ AS dn added feature of my inventmn I have
shown g 31mple meangs for “threading” the wrap-
ping strip 4 through the machine when g new
supply roll -is installed. A slot 45 is provided
longitudinally of the table 1, and a hook 46 .is
mounted on a belt o strand 47 which is carried
o g pulley 48 at the strip supply end of the ma-
chine. The belt extends the length of the ma-
chine and is wound on a second pulley 49 at the
opposite end of the machine., The pulleys may be
spring loaded, of course. A hole may be provided
in, or punctured. in, the strip 4 and the hook 46 -
inserted therethrough -Then, the activation -of
theé pulley £9 will pull-the Wrappmg strlp through
the machine.

As. ay readily be seén from the above ‘the in=-
stant method of packaging fine ma.terlals such
as fine ore concentrates, reduces the amount of
processing which is required in the present sin-
tering and agglomerating plants: it reduces the

‘amount of machinery and equipment necessary

to prepare the product for shipping: it reduces
materially the number of operations and han-

dlings given the product before it reaches its ulti-
mate destination, in the case of ore concentrates,
the blast furnace; it requires no skilled Iabor and
very little power; there is no loss of material in
the process due to handling, oxidation, spillage.

and the like; there is little space required in

which to practice the invention; and there is less
financial expenditure in the instant process for
machines, buildings, labor, and the like.

It is deemed apparent that the thickness of
the spiral roll, as well as the diameter thereof,
can be reduced or widened to accommodate ship-
ping conditions, nature of material packaged,
type of transporting vehicle used, and the type
of facilities for loading and unloadmg which are
availlable, all within the scope of my invention.

It is to be understood that I have herein shown

- and described one specific embodiment of my in-
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vention, and that my appended claims are not

-necessa,rlly limited specifically thereto.

Having thus described my mventmn 'Wha,t I

claim is:

1. The method of packaging fine materials
which comprises forming a strip of wrapping

material to a continuous trough shape, filling

sald trough to a predetermined depth with said
material, rolling said strip and material together
in a splral coil whereby the portions of said strip
already wound on said coil act as a cover for
the portions being wound on said coil, and seal-
mg;l the otherwise open end and edges of said
coi

2. The method of pa,cka,gmg fine ma,tenals
which comprises forming a strip of wrapping
material to substantially a continuous trough

- shape, ﬁllmg said trough to a predetermined level

70
coil with said wrapping material on the outer
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throughout substantially its entire length leav-
ing the marginal edge on each side of said strip
Iree, rolling said strip and material into a. spiral

side of said coil, and simultaneously with said
rolling sealing said marginal edges of sald strip
to the adjacent portions of sald wrapper forming
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said coil to provide closures for the ends of said
coil. B

3 A machine for packaging fine materials
comprising a table, an elongated wrapping strip
carried on said table and movable longitudinally
thereon, means on said table to form said strip to

- g trough shape as it moves along same, & hopper

over said table to supply material to said
troughed strip to a predetermined depth leav-
ing a marginal edge on each side of said trough
free of said material, an axle carried OVer said
table, said axle being rotatable, a core remov-
ably carried on said axle to recelve one end of
said strip whereby the latter may be wound
in a spiral ccil with said free marginal edges
overlapping the adjacent portions of said core
and said strip, and means for securing said mar-
ginal edges tc said adjacent portions of said core
and said strip.

4. A machine for packaging fine materials

comprising a table, an elongated wrapping strip

carried on said table and movable longitudinally

thereon, means on said table to form said strip
to a trough shape as it moves along same, a
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hopper over said table to supply material to said
troughed strip to a predetermined depth leaving
a marginal edge on each side of said trough free
of said material, an axle carried over said table,
said axle being rotatable, a core on said axle to
receive one end of said strip whereby the latter
may be wound in a spiral coil with said free
marginal edges overlapping the adjacent por-
tions of said core and said strip, and means for
sealing said free marginal edges in place against
said adjacent portions of sald core and said
wrapper.
FRANCIS HENRY FITZGERALD.
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