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40 at 6i, whom it may concern: 
Be it known that I, LOUIS J. ANDERSON, a 

citizen of the United States, residing at Es 
canaba, in the county of Delta and State of 
Michigan, have invented certain new and use 
fullmprovementsin Counterbalanced Chutes, 
of which the following is a specification. 
My invention relates particularly to that 

class of chutes which are used in connection 
With ore-bins, and especially to the means by 
which the chute is counterbalanced and raised 
and lowered into its inoperative and opera 
tive positions. 
The principal object of my invention is to 

provide a simple, economical, and efficient 
counterbalanced chute; and the invention 
consists in the features, combinations, and de 
tails of construction hereinafter described and 
claimed. - 

In the accompanying drawings, Figure 1 is 
a vertical elevation, partly in section, of an 
ore-bin, discharge-chute, and counterbalanc 
ing mechanism constructed and arranged in 
accordance with my improvements; and Fig. 
2, a front elevation of the same. . . 

In the art to which this invention relates it 
is well known that it is desirable and, indeed, 
essential to counterbalance the discharge 
chute of an ore-bin as perfectly as possible, 
first, for the purpose of enabling the work 
Lanen to raise and lower the chute with the 
least expenditure of time and labor, and, sec 
ond, to prevent the rapid wear or destruction 
of the parts. . . . . . . 
The principal object of my invention, there 

fore, is to provide an ore-bin with a pivoted 
chute, counterbalancing mechanism, and 
means for raising and lowering it which will 
have the advantages above noted, the details 
of which will be more fully hereinafter set 
forth. . . . . 

In constructing my improvements a hop 
per bin or pocket Aisprovided, made of metal 
or other suitable material and of the size, 
shape, and strength to hold the desired quan 
tity of ore. This pocket is secured to and sup 
ported on suitable framework or staging B 
on a dock or other place where it is econom 
ical or desirable to store the ore and hold it 
until such time as it may be necessary to dump 
it into cars or boats for transportation. 
In order to discharge the ore into a suitable 

vehicle for transportation, a discharge-chute 
C is provided and pivoted at c to the ore 
pocket at or near its discharge-opening Ct. It 
is necessary at different times to raise and 
lower this chute, and as it is generally made 
of a heavy piece of cast or Wrought iron, steel 
plates, or other material and weighs in the 
neighborhood of from two to three thousand 
pounds it is desirable to counterbalance it, 
so that the labor of raising and lowering it 
and the time occupied in these operations 
may be minimized as much as possible. In 
order to accomplish this result, a primary 
winding-drum D is provided and mounted 
upon a winding-shaft E, having suitable bear 
ings on the framework. This winding-drum 
is provided with a cable, cord, or similar ele 
ment G, having one end fixed thereto so as 
to be wound around the same, and the other 
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end secured to a “bail”g, which is pivotally 
secured to the discharge-chute at or near its 
free end, the parts being so arranged that 
during the operations of the winding and un 
winding the cable the chute is raised and low 
ered. . . 
To counterbalance the Weight of the chute, 

so that it may be raised and lowered with the 
least expenditure of labor and time, a second 
winding-drum H is provided and also mount 
ed upon the winding-shaft. This second wind 
ing-drum is provided with a cable, cord, or 
similar element which has one end attached 
to the same, so as to be oppositely Wound 
around it, and the other to a segmental lever 
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I, which is pivotally secured to the support 
ing-framework at i. 

ver is a straight lever K of greater length 
than the radius of the segmental lever and 
which is provided with a plurality of holesk 
at or near its free end, into which a counter 

Independently secured 
to the same pivotal point as the segmental le 90 

balancing-weightL may be secured. The pe. 
riphery of the segmental lever is also pro 
vided with a plurality of holes i and the 

95. 

straight lever with a pink", passing through 
a slot k” in the lever to permit the insertion 
of the pin in different holes i', so that the po 
sition of engagement of the segmental lever 
with the straight lever may be changed When 
ever it is desirable or necessary, as will more 
fully hereinafter appear. 
An inspection of the drawings will show 
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that the periphery of the segmental lever is weight adjustable in relation to the pivot of 
eccentric with its pivotal point for the pur 
pose of increasing or decreasing the leverage 
action on the cable at the propertimes-that 
is, to provide the longest leverage of weight 
when it is desirable to have the most weight 
and the shortest leverage of weight when it 
is desirable to have the least weight. In this 
way the effect of the weight of the counter 
balance on the chute and the chute on the 
counterbalance change to suit or compensate 
for the variation of weight caused by the dif 
ferent positions which the discharge-chute 
assumes as it is raised and lowered. By this 
arrangement a uniform application of power 
is all that is necessary to raise the chute at 
any time, and the effect of the counterbal 
ancing-weight is also uniform to sustain the 
chute in any desired position. 
The adjustable connection of the straight 

and segmental levers is provided for the pur 
pose of permitting the counterbalance-weight 
to swing through a longer or shorter arc or to 
change the ratio. of the counterbalanced 
weight with the chute whenever it may seem 
desirable or necessary. 
For the purpose of applying power to the 

winding-shaft, with its drums, when neces 
sary so to do a counter-shaft M is provided, 
having a pinion m engaging with a gear don 
the primary winding-drum. This counter 
shaft is also provided with a bell-crank n', 
which the operator may take hold of to wind 
or unwind the drums. - 
To hold the parts in any desired position 

and at the same time prevent the dropping of 
the discharge - chute when ore is passing 
through the same, a pawl P is provided and 
pivoted at p to the pocket. This pawl is ar 
ranged so as to engage ratchet-teeth d on the 
inner side of the main winding-drum and is 
provided with a handle p', by which it may 
be pulled out of its locking engagement with 
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the ratchet-teeth. 
While I have described my invention with 

more or less minuten ess as regards details of 
construction and arrangement, I do not de 
sire to be limited thereto unduly or any more 
than is pointed out in the claims. On the contrary, I contemplate all proper changes 
in form, construction, and arrangement, the 
omission of immaterial elements, and the sub 
stitution of equivalents as circumstances may suggest or necessity render expedient. 

I claim- . . . . . . 

1. In mechanisms of the class described, 
the combination of a hopper bin or pocket pro 
vided with a discharge-opening, a discharge 
chute pivotally secured to the hopper adja 
cent to the discharge-opening, a winding 
drum provided with a cable secured to the 
discharge-chute to raise and lower the same, 
a lever having an eccentrically-curved pe 
ripheral surface, a winding-drum, a cable con 
nected with the winding-drum and the pe 
ripheral curved lever, a counterbalancing 

the curved lever, and a changeable support 
for the counterbalancing-weight on the curved 
lever for adjusting the counterbalancing 
weight and lever to properly raise and lower 
the chute by shifting the relation of the sup 
port of the weight and lever, substantially as 
described. 

2. In mechanisms of the class described, 
the combination of a pocket adapted to receive 
and hold ore and provided with a discharge 
opening, a discharge-chute pivotally secured 
to the hopper or pocket adjacent to the dis 
charge-opening, a primary winding-drum, a 
cable secured to the primary winding-drum 
and to the discharge-chute at its front end, a 
second winding-drum, a segmental pivoted 
lever having its periphery eccentric with the 
pivotal point, a cable secured to the second 
winding-drum and to the periphery of the 
segmental lever, a counterbalancing-weight 
adjustable in relation to the segmental lever, 
and a changeable support for the Weight on 
the segmental lever for adjusting the Weight 
in relation to the lever to assist in raising and 
lowering the chute by shifting the position of 
the support between the weight and the lever, 
substantially as described. 

3. In mechanisms of the class 
the combination of a hopper-bin for the ma 
terial provided with a discharge-opening at 
its lower portion, a discharge-chute pivotally 
secured to the hopper-bin at its discharge 
opening, a winding-shaft, a primary wind 
ing-drum on such shaft, a cable connecting 
the primary winding-drum with the discharge 
chute at its free end, a second Winding-drum, 
of relatively-smaller diameter than the pri 
mary winding-drum secured to the winding 
shaft, a segmental pivoted lever having its 
periphery eccentric with the pivotal point, a 
cable secured to the second winding-drum 
and to the periphery of the segmental lever, 
a counterbalancing-weight adjustable in re 
lation to the pivotal point of the segmental 
lever, and a movable support for the weight 
on the lever for adjusting the weight prop 
serly to assist in raising and lowering the dis 
charge-chute and counterbalancing the chute 
by shifting the position of the support be 
tween the weight and the lever, substantially 
as described. '... . . . . . . 

4. In mechanisms of the class described, 
the combination of a hopper-bin provided 
with a discharge-opening at its lower por 
tion, a discharge-chute pivotally secured to 
the hopper-bin at the discharge-opening, a 
main winding-shaft, a primary winding-drum 
on such shaft, a cable connected with the 
primary winding - drum and with the dis 
charge-chute at its free end, a second wind 
ing-drum, a segmental pivoted lever having 
its periphery eccentric with its pivot, a ca 
ble connecting the second winding-drum with 
the periphery of the segmental lever, a piv 
oted straight lever carrying a counterbalanc 
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ing-weight, and a movable support for the 
straight lever on the segmental lever, sub 
stantially as described. 

5. In mechanisms of the class described, 
the combination of a hopper-bin provided 
with a discharge-opening at its lower por 
tion, a discharge-chute pivotally secured to 
the hopper-bin at the discharge-opening, a 
main winding-shaft, a primary winding-drum 
on such shaft, a cable connected with the 
primary winding - drum and with the dis 
charge-chute at its free end, a second wind 
ing-drum, a segmental pivoted lever having 
its periphery eccentric with its pivot, a ca 
ble connecting the second winding-drum and 
the periphery of the segmental lever, a piv 
oted straight lever of greater length than any 
radius of the segmental lever, an adjustable 
weight on the straight lever, and a movable 
support between the straight lever and the 
segmental lever for changeably engaging the 
two levers, substantially as described. 

6. In mechanisans of the class described, the combination of a hopper-bin provided 
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with a discharge-opening at its lower portion, 
a discharge-chute pivotally secured to the 
hopper-bin at its discharge-opening, a main 
winding-shaft, a primary winding-drum on 
such shaft, a cable secured to the primary 
winding-drum and to the discharge-chute at 
its free end, a second winding-drum on the 
winding-shaft, a segmental pivoted lever pro 
vided with a periphery of increasing radii, a 
cable secured to the periphery of the seg 
mental lever and to the second winding-drum, 
a substantially-straight lever pivoted at the 
same point as the segmental lever and of 
greater length than the radius of the segmen 
tal lever, a counterbalancing-weight secured 
to the straight lever at its free end, and means 
for adjustably securing the straight and seg 
mental levers together, substantially as de 
scribed. 

7. In mechanisms of the class described, 
the combination of a hopper-bin provided 
with a discharge-opening at its lower end, a 
discharge-chute pivotally secured to the hop 
per-bin adjacent to the discharge-opening, a 
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main winding-shaft, a primary winding-drum 
on said shaft, a cable secured to the primary 5o 
winding-drum and to the discharge-chute at 
its free end, a second winding-drum of rela 
tively - smaller diameter than the primary 
winding-drum, a segmental pivoted lever hav 
ing a periphery of gradually-increasing radii, 55 
a cable connecting the segmental lever with 
the second winding-drum, a straight lever of 
greater length than any radius of the seg 
mental lever, a counterbalancing - weight, 
means for securing the counterbalance-Weight 6o 
in different positions to the straightlever and 
at different distances from its pivotal point, 
and means for adjustably securing the straight 
and segmental levers together, substantially 
as described. 65 

8. In mechanisms of the class described, 
the combination of a hopper bin or pocket 
provided with a discharge-opening at its lower 
end, a discharge-chute pivotally secured to 
the hopper-bin adjacent to the discharge 
opening, a main Winding-shaft, a primary 
winding-drum on said shaft, a cable, secured 
to the primary winding-drum and to the dis 
charge-chute at its free end, a second wind 
ing-drum of relatively-smaller diameter than 
the primary winding-drum, a segmental piv 
oted lever having a curved periphery of in 
creasing radii, a cable, connecting the seg 
mental lever with the second winding-drum, 
a straight lever of greater length than the 
radius of the segmental lever, a counterbal 
ancing-weight, means for securing the coun 
terbalance-weight in different positions to the 
straight lever at its free end and at different 
distances from the pivotal point, means for 
adjustably securing the straight and seg 
mental levers together, a gear on the main 
winding-drum, a crank-handled counter-shaft 
provided with a pinion engaging with the gear 
on the main winding-drum, and ratchet-and 
pawl mechanism to hold the parts in the de 
sired position, substantially as described. 

LOUIS J. ANDERSON. 
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Witnesses: 
BELLE W. BARRY, 
THOMAS B. McGREGOR. 

  


