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The 'invéntion relates to storage hoppers for
finely divided solid materials and more particu-

larly it relates to means for. accelerating the.

discharge of such materials by gravity by pre-

natural tendency.

It is well known to-th'nseh familiar ' with the 'a.rt |
that considerable trouble and delay 1is experi-.

enced in discharging cement, powdered coal, 1ly

ash and similar materials by gravity from a hop-

- per due to the fact that such materials form &
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. .terial in the zone whereain the crown of the arch
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natural arch over the discharge opening. - -
‘The described tendency of such materials to
sarch not only increases the time required for
discharging the material, but also requires the
attention of an operator in order that the arch
be broken up by ramming oOr poking and an
object of the invention is the provision of means
which perinits the finely divided material to-be
freely discharged by slightly vibrating the ma-

would otherwise naturally form. |

Another object of the invention is the provi-
sion of a device of the kind described which is
simple, easily installed. and manipulated, eco-
nomical of construction and satisfactory for its
intended purpose. | |
. Many other objects and advantages of the con-
struction herein shown and described will be ob-
vious to those skilled in the art. from the dis-
closures herein given. | |

To this end, my invention consists in the novel
construction, arrangement and combination of
parts herein shown and described and more par-
ticularly pointed out in the appended claims,

In the drawing, wherein like reference char-
acters indicate like or corresponding parts:

Fig. 1 is a vertical sectional view through a
hopper equipped with a device embodying the
principles of the invention;

Fig. 2 is a vertical section taken along the line
2—2 of Fig. 1; | |

Fig. 3 is a fragmentary view of the device shown
in Fig. 1 and drawn to a larger scale; |

Fig. 4 is a view along the line 4—4 of Fig. 3;
and
- Tg. 5 is a view of a motor forming a portion
of the device, |

Referring now more particularly to the draw-
ing, the numeral 10 generally designates a ma-
terial storage bin terminating in a downwardly
converging hopper 11 having a discharge open-
ing 12. A member 13 operable to close the open-
ing 12 is shown in Fig. 1 in open position with

the hopper 11 partially ﬁlled' with ﬁnely' com-
minuted solid material 14. - | |
A plate 16, substantially bisecting the hopper

11, is suspended from a pair of pivots 17 suitably

journalled in bearings 18 in a manner whereby
the plate may be oscillated about the pivots.
The plate 16 has its side
closely spaced relation to
the hopper 11 and is vibrated or oscillated by
means of a rod 20 for a purpose hereinafter- more

particularly described. The rod 20 is mounted
in bearings 23 and 24 respectively positioned on

edges terminating in
the bounding walls of
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the inner and outer faces of one side wall of

the hopper 11. The inner end of the rod 20 is

ofiset to provide a threaded ‘portion of rela-

tively small diameter on which a nut 21 is mount-

ed. The rod 20 is also provided with a collar

or integrally formed band 22 providing a curved
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surface in contact with the plate 16. Similarly,

the nut 21 has a curved suriace In contact with

the other side of the plate 16, the nui being
adjusted to clamp the plate between the nut and

15

the collar 22. ‘The portion of the rod 20, ad-. '

jacent the collar 22 and extending through the
plate 16, is angular in cross section and closely
fits within a similar angular aperture 33 formed

~ in the plate so that rotation of the rod 20 is pre-

vented. Collars 25 and 26 are fastened to the

rod 20 by set screws 27 adjacent to the bearings

93 and 24, respectively, the spacing between the

collars and the bearings being such as to per-
mit sliecht longitudinal movement of the rod.

The permissible longitudinal movement of the rod

20 may be increased oOr diminished as desired
by shifting the collars 25 and 26 longitudinally
of the rod. | |

A base plate 28, fixedly mounted on the outer
end of the rod 20 in any suitable manner, has a
motor 19 fastened thereto by bolts 29, or the like,

The motor 19 is connected with a source of elec-

trical enerey by any suitable means (not shown)
and in operation is caused to vibrate sufficiently
to produce longitudinal movement of the rod 20
within the limits permitted by the spacing be-
tween the collars 256 and 26 and the adjacent
bearings 23 and 24. The motor 19 s caused to
vibrate while in operation by eccentrically mount-
ing members 31 on the projecting ends of the
motor shaft 30 as best shown in Fig. 5. The
longitudinal movement of the rod 20 produces
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s, corresponding oscillation or vibration of the

plate 16 clamped between the nut 21 and the
collar 22. |

The natural arching of the finely comminutéd'

material being discharged from the hopper 11,
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which it is the purpose of the invention to mini-
mize or eliminate is shown in Fig. 1 as it occurs

without the device of my invention. The draw-

ing illustrates the condition in the hopper after
a portion of the material has been discharged

Irom the bottom of the hopper through the open-
~Ing 12 leaving the material above the surface 15

forming a natural arch. This condition is avoid-

‘€d or prevented by the oscillation of the plate 16

which immediately breaks up incipient arching
as rapidly as it occurs. In practice, I have fqu_x__l_d
that a permissible longitudinal movement of one-

sixteenth of an inch of the rod 20 and the COr-"
Tesponding oscillation of the plate 16 is sufficient

to prevent arching of the material and that the
vibration of the motor 19 mounted as described

produces the necessary reciprocatory movement

of the rod. | | --

The curved contacting surfaces of the nut 21
and of the band 22, clamped as described against
opposite. sides of the plate 16, prevent any lost
motion between the rod 20 and renders the opera-
tion noiseless. As the plate 16 is oscillated about
the rod 20, the plate changes its angle of inclina.-
tion to the rod. This change of inclination is

accomplished without distortion of the plate 16

since the curved surface of the nut 21 and band
22 are so arranged as to permit shifting or roll-
mg of the confacting surfaces while the nut 21
ald the band 22 remain in close contact with the
plate. - o | L

~Thus, it will be seen that I have provided novel
means operable fo prevent natural arching of

- mafterials of the kind described and adapted to
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-, What I claim as new and desire to
Letters Patent is: S . ,
-~ 1. In combination, a storage hopper having
downwardly converging side walls terminating in
a plate positioned in the
). hopper above said opening, means ‘providing a

- a. discharge opening,

wbreak up and counteract any incipient arching

action as rapidly as it may occur. -

Having thus described the invention, it is ob-

vious that various _-imm&teria.l:;mﬂdiﬁcations may

be made in the same without departing from the

spirit and scope of the invention: hence, I do not
wish to be understood ‘as’ limiting myself to
the exact form, construction, arrangement, and
combination of parts herein shown and described,
or .uses mentioned. - |
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pivotal support from which the plate is suspended
and adapted to be oscillated laterally, a rod fas-
tened to said plate and having one end projecting
through the wall of the hopper, means adapted
to prevent rotation of the rod, a pair of lateral
projections on the rod positioned on. opposite sides
of said hopper wall providing stop members per-
mitting limited reciprocal longitudinal movement
of the rod, a motor mounted on and supported
by the projecting end of the rod, the shaft of said
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motor extending transversely to said rod, and a

member eccentrically mounted on and revolvable
with the motor shaft. |
2. In combination, a storage hopper having

dewnwardly converging side walls terminating

in a discharge opening, a plate positioned in the
hopper above said opening, means providing a

- bivotal support from which the plate is suspended
and adapted to be oscillated laterally, a rod fas-

tened to said plate and having one end projecting
through the wall of the hopper, means ‘adapted

to prevent rotation of the rod, a pair of '*la,t_em'l-_

limited -rfelcipmca,lg longitudinal move-
ment of the rod, a motor mounted -on and sup-
ported by the projecting ‘end of said rod, said

motor having a shaft extending transversely to
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said rod, and a pair of members eccentrically

mounted on- opposite

ends of the shaft and re-
volvable therewith. o | | | o

s. In combination, a Stoura;’ge; hopper hewmg

downwardly converging side walls terminating
in g discharge opening, a plate positioned in the

hopper above said opening, ‘means providing :a

pivotal support from which the plate:is suspended
and adapted to be oscillated laterally, a rod fas-
tened to said plate and having one end projecting
through the wall of the hopper, means adapted

to prevent rotation of the rod, a. pair of lateral

projections on the rod positioned ‘on ‘opposite

sides of said hopper wall providing stop members

permitting limited reciprocal longitudinal ‘move-
ment of the rod, a motor mounted on and. sup-
ported ‘by the -projecting -‘end of sald rod, said

motor having a. shaft with projecting ends ex-

fending transversely to the rod, and » ‘pair of
members eccentrically mounted on said project-
ing ends of ‘the shaft and revolvable therewith.
| | | EDGAR B. TOLMAN, Jr.
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