(No Model.) L | 2 Sheets—Sheet 1.
: R. W. ERICSON. ‘

GOUNTERBALANG‘E MECHANISM FOR OHUTES OF COAL OR ORE DOCKS.
No. 522,519. Patented July 3, 1894.

s
7 D’
77 y // 7 s 4
" : 24 2
h - P ==\ /2;
72 350
“D TN /
\
\.
\
I =\ \\
l_uh 1 AN
= \ \
A
I vk
\
3 \
ﬁ | /;- A/
‘ “‘1 = A\
Ill| - \ \ .
o i N
i AV C
\\ \
el A
(Y
= AN
A
AAY
l AYEAY
AY
[
(Y
5 AR
~ AN
N ~ (WY
~ N A
N N \
~ N A
i AN AN AR
N ‘\ AYAY
\\ |\ AN
N . . A
N AN \Y
N N Ay
S AN Y\
~ \
N N W
P l N ~ AN
~ N A%
N A\
i A SO %
AN . <X .
AN \\\\\
|' N \
AN
[4 27
7 N4
| ‘}5" ‘//D
\ %
I
i
i —z

2t Zre &S‘J&S‘.’ JZ/ Trzverefor,

(=% é Zéﬁ/ NV Aohara W zreason

THE-NORRS PETERB CO., PHOTO-LITHO., WASHINGTON. D. €.



2 Sheets——Sh:eet -2,

(No Model.) - ' '
R. W. ERICSON.
GOUNTERBALANCE MECHANISM FOB CHUTES OF COAL OR ORE DOCKS.

No: 522,519, Patented July 3, 1894.

e’
g 7
4 o—{ X
D /5
7,( Q
! =
1 .
| =
[, 7
! 5
- \
I = \
\
\
A\
ad \
. A\
— \
= \
: \
T \
Y \
A \
e \
© M A
~ \\ \
ﬂ .\\\ \\ \
\\ N A\
x N \ '
N \ A
~ ~ \
\\ AN \
\\\ \\\ \
~ AY
AN N
;N Ny
4 N ~ )
N AN
C N )
OO\
N ‘.".",,
N
‘,’/
'
|
a7
y |
’
: ¢
-

71/ Lrezerztor’
Jw?mrd W_Z}«ac.rw?

Zéé?rc essesy

RIS PETERS €O, PHOTO-LITHO., WASHINGTON, 0. €.

. THE NO?



10

- to load the contents of the latter into vessels,

5

20

25

30

35

40

45

50 Figure 1 shows a vertical section of a dock
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SPECIFICATION forming partof Lettéré i’a.tent No. 522,519, dated July 3,1894,

Application filed April18, 1894,

To all whom it moy concermn:

Be it known that I, RicHARD W. ERICSON,
a citizen of the United States, residing at Au-
rora, in the county of Kane and State of Iili-
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 object of my invention is to improve,
in the matters of simplicity and efficacy, in
the construction of counterbalance-mechan-
ism for the ponderous chutes, which are low-
ered into inclined position from the dock-bins

and are raised when out of use, and the di-
rection of my improvement is that of so sus-
pending weights for controlling a chute that
they shall be brought into play to exert the
greater gravity against the chute as the re-
_sistance of the latter increases according to
its variations in position in being raised or
lowered on a fulerum, and to exert thereon
the lesser gravity as the chute-resistance de-
creases aceording to such variations.

My improvement is 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 hangs, and thus bears most
of its weight thereon; that its greatest resist-
ance to be counterbalanced is presented by
the chute in a horizontal position; and that
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 binding against
its fulerum.

My invention consists in the chute-counter-
balancing means hereinafter described and
claimed adapted 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 reduec-
ing and increasing their weight as the resist-
ance of the chute decreases or increases. '

Referring to the accompanying drawings—

provided with my improved chute-counter-

Serial No. 507,978, (No model)

balance mechanism, represented mainly in’

side elevation. Fig. 2 is a similar viewof the
same showing a modification of my improve-
ment;and Fig. 3 is a detail view of thedrum

- and cable in the modified form of the appa-

ratus. .

A denotes the frame-work of a dock-struet-
urée and B is a bin surmounting it and pro-
vided with ihe usual inclined bottom 7 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-
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struction, pivotally supported at one end ad- -

jacent to the outlet g to adapt it to be swung
on a fulerum; and D is hoisting-mechanism
shown as a drum D’ on a shaft o journaled
in a suitable frame D? extending beyond the
top of the bin on its front side, the shaft car-
rying a winch n and being provided with a
ratchet-wheel m to be engaged by a dog m/ on
the frame. : ’

Asshown in Fig. 1, the chute is connected
from near its outer end by a flexible connect-
ing mediam [ (as a chain or cable) with the
dram D’; and from near the point of fasten-
ing the chain ! there depends a cable k, pass-
ing over a guide-pulley p* and fastened at
its lower end stationarily to the dock, as at x,
the cable being sufficiently long to permit,
freely, lowering of the chute and to form a
loop %’ in which is suspended a weight W.
Another weight, W’, is connected with the
weight W by a cable &? which suspends the
weight it carries from a guide shown as a
pulley p journaled at 2’ 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 weights 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, wherein
the heavier weight W rests on the base b,and
the lesser weight W’ is held in suspension to
reduce to the extent of its gravity that of the
weight W. As the chute is lowered  the
weight W is raised from its position of rest-
ing on the base b, while the weight W’ de-
scends and soon rests on the bage, thereby
relieving the weight W of it, while the greater
weight continues to rise to oppose its full
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gravity to the chute till the latter has fallen
some distance (to or near a horizontal posi-
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-
after, the continued deseent 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 accomplished
by the combined gravity of the weights W
and W', which continue thereafter to descend
together tjll the chute has risen beyond the
horizontal, after which the lesser weight
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’
throughout the remainder of the rise of the
chute.

The 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
Ic from the primary weight W, with several
turns, about the drum D’ and thence to the
chute near its outer end, where the cable is
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 ehufe
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 thenece 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, a
counterbalance comprising a primary weight
Wonacable’ fastened at one end 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’,8up-
ported on the dock to oneside of the plane of
movement of the primary weight and above
the same in its lowest position, a eable k?ex-
tending between said pulleys and connected
at its opposite erds respectively with the
weights W and W', ard a base b for the

‘weights, substantially as and for the purpose

set forth.

3. In combination with the chute and hoist-
mechanism of a coal, ore, or the like, dock, a
counterbalance comprising a primary weight
Wonacable fastened atone end tothechute,
proceeding thence downward and fastened at
its opposite end to the dock, forming a pend-
ent loop %" for said weight, a cable ! connect-
ingthechute with thehoist-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 %2 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—

HAarvEY HUGHES,
J. M. KENNEDY.
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