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UNITED STATES

PAaTENT OFFICE.

WARREN DUNBAR, OF MINNEAPOLIS, MINNESOTA.

DISCHARGE APPARATUS FOR COAL OR ORE BINS.

SPECIFICATION forming part of Letters Patent No. 407,432, dated July 23, 1889.
Application led April 4, 1889, Serial No. 305,928, (Nomodel)

To all whon it may concerm:

- Be it known that I, WARREN DUNBAR, a

citizen of the United States, residing at Min-

neapolis, in the county of Hennepin and State
of Minnesota, have invented a new and use-
ful Improvement in Discharge Apparatus for
Coal and Ore Bins, of which the following is
a specification.

My invention relates to an improvement in
the class of apparatus employed at docks for
the purpose of transferring the contents (coal,
ore, or the like) of bins provided thereon
to ships; and it relates, more particularly, to
means for automatically counterbalancing the
pivotal chute or spout of such an apparatus
in any position it assumes in adjustment
from its lowermost inclined or operative po-
sition to its raised position, or vice versa,
whereby the operations of lowering and rais-
ing it will not have to be performed against
the weight of the chute. _

The primary object of my improvement is
to provide simple and effective - means for pro-
ducing the desired counterbalancing of the
chute in the various positions it assumes when
adjusted and while being adjusted, employ-
ing to that end water- as the medium for in-
creasing and decreasing, according to the in-
crease and decrease of the resistance of the
ivotal chute, the gravity of a counter-weight
or body controlling it by immersing the coun-
ter-weight or body to different depths in the
water. I

In the accompanying drawings, Figure 1 is
a view showing my improved apparatus in

sectional side elevation; Fig. 2,a broken front

elevation of the same; Fig. 3, a diagram or
skeleton view illustrating another construc-
tion; Fig. 4, a broken sectional view showing
the winding mechanism in side elevation;
Fig. 5, a similar view showing the same in
front elevation; Fig. 6, a view in sectional
olevation of the counter-weight, showing the
construction thereof I prefer to employ, the
section being taken on the line 6 6 of Kig. S,

and viewed in the direction of the arrows;

Fig. 7, a similar view of the same, taken on
the line 7 7 of Tig. 8; and Fig. 8, a section
taken on the line 8 8 of Fig. 6, and viewed
in the direction of the arrows. = |

A is the dock supporting the common or

opening in its top through which {fo dump
into it the material, a bottom 7, slanting to-
ward the discharge-opening ¢, and a chute C,

pivotally supported near one end at the dis-

charge-opening, and thereby adapted to be
raised on its pivotal support to the position
illustrated, wherein it is out of the way when
not in use and lowered to its downward In-
clined operative position, the means 1 pro-
vide for controlling the raising and lowering

| operations being a drum D on a rotatory shaft

p, supported in suitable position on the dock

 desired number, and each having the usual .
b b
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and geared to a counter-shaft p’, provided -
with winches p? and a cable o connecting the

chute or spout C from near its outer or free
end with the drum D. ,

In the raised position in which the chute is
illustrated it presents the least resistance to
being held in that position, and in being raised
to that position from the operative or down-
wardly-inclined position referred to, its resist-
ance constantly decreases, while in being low-
ered from its raised to its operative position

75

its gravity constantly increases. My object

being so to overcome the gravity and resist-
ance of the chute that for raising and lower-

ing it will require the exertion of a power

sufficient merely to guide and move 1t, renders
it necessary that it be counterbalanced in
each of the positions assumed in describing
the are traversed by it during its adjustment ;

and the counterbalancing medium must be

such as will decrease in its resistance in pro-
portion to the decrease of resistance of the
rising chute, and increase therein as the
oravity of the falling chute increases. Ac-
cordingly I employ, as the preferred means,
a weighted body E, connected by a cable o',
passing over guide-pulleys suitably located,
as shown in Figs. 1 and 2, with a drum D’ on
the shaft p, and which drum should be of
smaller diameter than the drum D, and suit-
ably proportioned with reference to the latter
and to the gravity of the weight, which gravity
is such that when the weight is immersed to
a certain depth in water (as the body of water
to which the dock is adjacent) or raised just
out of the water, it will counterbalance the
chute when in its lowest position, and whereby
when the chute is being raised to its “out-of-

any suitable form of bin B, provided in any | the-way” position the weight will thereby be
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lowered in or into the water to a gradually-
increasing depth, theinerease in which lessens
the D‘mwty of the weight in proportion to the
decrease in the reqlbtance of the chute. The
construction whereby this result is effected to
attain the proper relative diameters of the
drums D and D’ and gravity of the weight
E, which are determined by test, is ﬂlustmted
in Kigs.1and 2. The same obj ect may, how-
ever, be aceomphshed by the arrangement
111(110&16(1 in Ifig. 3, which I intend to be in-
cluded as within the spirit of my invention,
and in which E’ is a float—such as an air-ti ﬂ'ht
hollow box-—-——eonneeted with the drum D’ by a
cable o’ passed around a pulley n, secured in
proper position below the surface of the water,
the line of which is indicated by the dotted
line  for each construction. As the chute
C 18 lowered, whereby it sinks the float-body
E’ deeper and deeper in the water, the resist-
ance of the latter to the immersion of the

float increases as the gravity of the chute in- -

creases; and, conversely, as the resistance
of the chute decre eases In being raised,
whereby the float is permitted to aseend
the resistance to the latter also decreases.
1he preferred arrangement, however, is that
shown in Figs. 1 and 2, in which T employ
a weighted body K, comprising an oblong
1ectanﬂ*uhr box, formed, preferably, of Wood
mclosed oI all sides and sirennthened b}*f'
means of metal straps m and m/, the lat-
ter terminating near the upper end of the
SeClll"‘d to them a ca-
ble {, to which the cable o’ is fastened.

required extent with sand k, iron ore, or the
like;
wel ghted box when immersed, it should flare
internally from or from near its upper toward
its lower end, as illustrated. Guiding means

—

The
box E may be weighted by filling it to the

and to avoid top -heaviness of the

for the box may be provided in the Water in -

the form of guides 1/, protected by piles £,
driven in proper pOSltl{)llS
The flow of material out of the bin into the
chute may be rendered controllable by means
of a rake I hinged to the front inner side of
the bin above 1138 discharge-opening, the nor-
mal position of which rake 18 hann‘mw verti-
cally against the side of the bln,, and from

which 113 may be swung by means of a cable
g passing over rollers f to a windlass G, in

readily-accessible position on top of the bm
to extend, as shown, across the dlSCh&I"“‘e-

opening ¢. I also provide a boom I, ]111106(1 -
at one end to the front side of the 1)111 m1d |
extending therefrom against the cable o, to be -

~moved up or down onits hinge by the raising

60
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and lowering of the chute, and thereby tend
to ease the strain on the cable.
The term “cable” employed in the forego-

ing description and in the appended clmms |

18 “intended to include, as an equivalent, a
chain or analogous medium serving the pur-
pose of a cable.

What I claim as new, and desire to secure
by Letters Patent; is—

[ hawing a bin B, the pivotal chute

407,432

1. In a discharge apparatus fov coal and
ore bins, the eombmatwn with the dock A,
having a bin I3,a pivotal chute C, and means
for raising and lowering the latter, of means
for counterbalancing the chute, comprising a
body in water and connected with the chute
and adapted to be raised and lowered in the
water by the adjustment of the chute, thereby
automatically proportioning to each other the
varying degrees of resistance of the said chute
and body, substantial]y as described.

2. In a discharge apparatus for coal and
ore bins, the combination, with the dock A,
having a bin B, the pivotal chute C, and means
for raising and lowering the latter, of means
for counterbalancing the chute, comprising a
weight E in water and connected with the
chute and adapted to be raised and lowered
in the water by the lowering and raising of
the chute, thereby automatically proportion-
ing to each other the varying degrees of re-
sistance of the said chute and weight, sub-
stantially as described.

3. In a discharge apparatus for coal and
ore bins, the combination, with the dock A,
'y and means
for raising and lowering the latter, of means
for counterbalancing the chute, comprising
an oblong rectangular box flaring internally
from near its upper toward its lower end and
contlaining sand or the like, the box Deing
connected with the chute and adapted to be
raised and lowered in water by the lowering
and raising of the chute, thereby automati-

cally praportmnm o to each other the varying
degrees of resistance of the said chute and
\\% Ighted box, substantially as described.

4. In a dis’charge apparatus for coal and
ore bins, the combination, with the dock A,
having a bin B, and the pwotzﬂ chute C, of
a shaft p, supporting drums D and D’, a cable
0, connecting the chute with the drum, means

| for rotating the shaft p, and a body in water

c].:ﬂd. conneeted with the drum D’ by a cable
"and adapted to be raised and lowered in
the water by the adjustment of the chute,

| thereby autoumtlccﬂly proportioning to each

other the varying degrees of resistance of the
sald chute and body, substantially as de-
scribed.

5. In a discharge apparatus for coal and
ore bins, the combination, with the dock A,
having a bin B, and the pwotal chute C, of
a- slmft P, SHDpOl‘Llllﬂ drums D and D/, a eﬂble
0, connecting the chute with the drum D,
means for 1ota,L1110 the shaft p, and a W'elfrht
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E 1n water &11(1 conllected with the drum D’ |

by a cable 0" and adapted to be raised and
lowered in the water by the lowering and

{ ratsing of the chute, thereby ﬂlltOlllELth.‘:‘blly

1:)1*01)01110111119 to each other the varying de-
grees of resistance of the said chute and

wewht substantially as described.

6. In a discharge apparatus for coal and
ore bins, the (301111)111&131011 with the dock A,
having a bin B, and the l’JlVOtﬂl chute C, of a
| shaft p, supporting drums D and D’, a eable.
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0, connecting the chute with the drum D,
means for rotating the shaft p, an oblong

rectangular box flaring internally from near

its upper toward its 1ower end and containing
sand or the like, piles / in the water below
the dock affmdmﬂ a guide for the weighted

box, and a cable ¢, eonneetmﬂ the bo*{ with

the drum D’ : Whereby in raisin o and lower-

ing the chute the weighted box is adapted to

1O

L5

be lowered and raised in the water and the
varying degrees of resistance of the chute and
welghtare autom atically proportioned to each
other, substantially as described.

7. In a discharge apparatus for coal and

ore bins, the eombmatlon with the dock A

having a bin B, and the pivotzﬂ chute C, of a |

e

shaft p, supporting drums D and D’, a cable
0, connecting the chute with the drum D,
means for 10tat1110 the shaft p,a hinged boom
H, extending from the bin against the cable

and a body E in the ‘W:&Lter below the dock
:fmd connected by a cable o’ with the drum
D’ and adapted to be raised and lowered in
the water by the adjustment of the chute,

-thereby automatically pr oportioning to each

other the varying degrees of resistance of the

said chute and body substantmlly as de-

scribed.
WARREN DUNBAR.
In presence of-— -
I'RED HUBER,
“A. W. WOLFE.
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