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L

- To all whom it maoy concert:

Be it known that I, RicaarRD W. ERICSON
a citizen of the Unlted States, residing at Au-
rora,in the county of Xane and State of Illi-
nois, have invented a new and useful Im-
provement in Counterbalance Mechanism for

the Chutes of Coal or Ore Docks, of which | .

the following is a specification. .

The ob,]ect of my invention is to impro Ve,
In the matters of simplicity and efficacy, in
the construction of counterbalance- mechan-
1sm for the ponderous chutes, which are low-
ered into inclined position from the dock-bins

- to load the contents of the 1a,tter into vessels,

L5

and are raised when out of use, and the di-

- rection of my improvement is that of so sus-
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pending weights for controlling a chute that
they shall be brought into play to exert the
greater gravity egalnst the chute as the re-
smtance of the latter increases according to
its variations in position in being 1alsed or

lowered on a fulerum, and to exert thereon.

the lesser gravity as the chute-resistance de-
creases according to such variations.

My 1mprovement 18 based, for its operative-
ness, upon the theory that the chute presents
the least resistance to be counterbalanced in

‘its completely raised and conipletely lowered

positions, because when raised it stands and
bears most of its weight on the fulerum and

when lowered it ha,nc-'s and thus bears most

~ of its weight thereon thet its greatest resist-

ance to be oounterba,la,noed 18 presented by

the chute in a horizontal position; and that
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this. resistance increases as the chute is low-

ered toward the horizontal and decreases as
it is raised therefrom; while the chute offers
the greatest resistance to being raised from
its lowered position owing to bmdlnn‘ awelnst
its fuleram.

My invention consists in the chute-counter-

balancing means hereinafter described and
claimed a.depted to exert their counterbal-

ancing, or approximately counterbalancing,
effect on the chute in each of its assumed po-

sitions in being raised or lowered, by redue-
1ng and increasing their weight as the resist-

ance of the chute decreases or inereases.
Referring to the accompanying drawings—

so Kigure 1 shows a vertical section of a dock

prow.ded with my improved chute-counter-

'_balence mechanism, represented melnly in
side elevation. Fig. 2 is a similar view of the

same showing a modlﬁcetwn of my improve-

ment;-and Flﬂ' 3 is a detail view of the drum
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~and ceble in the tnodlﬁed form of the appa- -

ratus.
A denotes the frame-work of a dock-struct-
uré and B is a bin surmounting it and pro-
vided with the usual inclined bottom r lead-
ing to the discharge-outlet ¢ at the base of
the front side of the bin.

C is the chute, of usual or any suitable con-

struction, pwotally supported at one end ad- .

jacent to 'the outlet g to adapt it to be swung

on a fulerum; and D is hoisting- meohamsm
shown as a dram D’ on a sheft o journaled

in a sunitable frame D? extending beyond the

6o

top of the bin on its front side, the shaftecar- -

rying a winch n and being provided Wlth a

ratchet-wheel m to be enwa,ged by a dog m’ on
the frame.

As shown in Fig. 1 the chute is connected
from near its outer end by a flexible connect-
ing medinm [ (as a chain or cafble) with the
dram D’; and from near the point of fasten-
ing the chain [ there depends a cable k&, pass-
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ing over a guide-pulley p? and fastened at

its lower end stationarily to the dock, as at «,
the cable being sufficiently long to permit,

freely, loweung of the chute and to form a
loop £’ in which is suspended a weight W.

80

Another weight, W’, is connected with the

weight W by a cable J* which suspends the

'_wewht it carries from a guide shown as a
pulley p journaled at #’ on the dock and be-

tween which and an ‘adjacent pulley p’ the

cable passes from the weight W. The com-
bined gravity of both we1ghts is sufficient to
about counterbalance the chute when ex-
tending horizontally from its fulerum. The
normal relative positions of the weights, when

the chute is raised, are those shown whe1e1n |

the heavier weight W rests on the base b,and
the lesser weight W’ is held in suspension to

Q0
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reduce to the extent of its gravity that of the

weight W. As the chute is lowered  the
-weln'ht W is raised from its position of rest-
ing on the base b, while the weight W’ de- -
scends and soon rests on the baee thereby
relieving the weight W of it, while the oreater
weight eontlnues to rise to oppose its full
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gravity toth'e chute till the latter has fallen

~some distance (to or near a horizontal posi-

10

~ and W', which continue thereafter to descend .
together till the chute has risen beyond the
- horizontal, after which the lesser weight
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tion) and until the cable %, in paying out,
shall have brought the base of the loop %’

above the plane of the pulleys p, p’. There- |

af?er, the continued descent of the chute
raises both weights and is opposed by their

combined gravity to counterbalance it at the

horizontal position and resist its momentum

in falling till it iscompletely lowered, in which

position it presents the greatest resistance to
being raised by the weights because their pull

upon it tends to force it lengthwise or bind it

against its center of movement. ‘When the
hoist-shaft is turned to raise the chute, over-

~coming its binding resistance, referred to,

against the fulerum is mainly aceomplished

Ly the combined gravity of the weights W

strikes the base b leaving the entire weight
W alone to counterbalance the chute until
the latter is raised far enough to lower the
base of the loop %’ below the plane of the
pulleys p, p’, whereby the descending weight

- W raises, and is reduced by, the weight W’

35
& from the primary weight W, with several

throughout the remainder of the rise of the
chufte.

1he only material variation in my im-
provement as illustrated in Fig. 2 from the

representation thereof in Fig. 1 is that the
connection by the flexible connecting medium
of the chute with the hoist and counterbal-

ance is made continuous, by passing the cable.

turns, about the drum D’ and thence to the

- chute near its outer end, where the cable is

40

fastened. Obviously, the operation is the
same with either form of the device, of re-
ducing the gravity of the primary or greater
weight by the secondary or lesser when the
resistance of the chute, near its raised posi-
tion, is least; bringing the full gravity of the
greater weight to bear against the chute when
near the horizontal position; and employing
the combined gravity of both weights to re-
sist the chute in its horizontal position and
to assist in overcoming the binding to which

it is subjected by starting its rise from the
completely lowered position.
What I claim as new, and desire to secure
by Letters Patent, is— |
1. In combination with the chute and hoist-
mechanism of a coal, ore, or the like, dock, a
counterbalance comprising a primary weight

on a cable fastened at one end to the chute
and at its opposite end to the dock, forming
a pendent loop for said weight, a secondary
weight connected with the primary weight by
a cable passing thence over a guide in the

plane between the weights, and a supporting

base for the weights, substantially as and for

the purpose set forth. _
2. In combination with the chute and hoist-

mechanism of a coal, ore, or the like, dock, &

counterbalance comprising a primary weight
W onacable /s fastened at oneend to the chute

and at its opposite end to the dock, forming

a pendent loop &’ for said weight, asecondary
weight W', a pair of guide-pulleys p, p’, sup-
ported on the doek to oneside of the plane of

movement of the primary weight and above
the same in its lowest position, a cable /*ex-

tending between said pulleys and connected
at 1ts opposite erds respectively with the

weights W and W/, ard a base b for the
weights, substantially as and for the purpose

sef forth. -
3. Incombination with the chute and hoist-

W onacable L fastened atone end tothe chute,
proceeding thenee downward and fastened at
its opposite end to the dock, forming a pend-
ent loop %’ for said weight, a cable !l connect-
ing the chute with the hoist-drum,a secondary
weight W', a guide-pulley p supported on the
dock to one side of the plane of movement of
the primary weight and above the same in its
lowest position, a cable /%* connecting the two
weights over said guide-pulley, and a base b
for the weights, substantially as and for the
purpose set forth. |
RICHARD W. ERICSON.
In presence of—
HARVEY HUGHES,
J. M. KENNEDY.
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‘mecaanism of a coal, ore, or the like, dock, a
~counterbalance comprising a primary weight
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