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To all whom it may concern: - .

Be it known that I, DANIEL T. DENTON of
Lakeview, in . the eounty of St. Lonis and
State of anesota have invented a new and
Improved Countmbalanemﬂ' Mechanism for
Chutes, of which the followmw is a full, clear,
and exact description.

My invention relates to improvements in
counterbalancing mechanism for chutes, and
especially for that class of chutes Wthh are
used in connection with ore-docks.

The object of my invention is to produce a
simple and convenient mechanism by means
of which the dock-chute may be perfectly
counterbalanced and easily operated.

A further object of my invention is to con-
struet and arrange the hoisting-cable and the
coun‘relbalanemﬂ'-clmm so that when one 1s
wound the other will be unwound, and so,
also, that as the pulley of one is iner eased in
size the pulley of the other will be correspond-
ingly decreased, thus giving to the mechan-
ism the same power at "all times.

To thisend my invention consists of certain
features of construction and combinations of
parts, as will be hereinafter described and
claimed.

Reference isto be had to the accompanying
drawings, forming a part of this specification,

corresponding par ts in all the views.

Ifigure 1 is a broken sectional elevation of |

A chute and its support provided with my im-
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proved mechanism.

Hig. 2 is a front eleva-
tion of the same. Fig. 3 18 an enlarged de-
tall sectional view of the c&ble—opemtm pul-
ley and its cable connection. Kig. 4 1s asimi-
lar view of the counterba,lanemtr-cha,m pulley
andits chain connection,and I‘ln' 5 is a broken
detail view of the chann
The framework 10, which is erected at the
dock, is provided with the usual inclined hop-
per 11, at the lower edge of which is the com-
mon form of swinging ehute 12,which ishinged
tothe edge of the hopper as shown at 13. The
chute 12 isconnected with a hoisting-cable 14,
the cable being secured to the chute nearthe
iree end of the latter, and the cable extends
upward and is attached to a flanged pulley
15, which is carried by a horizontal shaft 16
in the upper portion of the framework. The
pulley 15 has a small core or hub 16*, which

"thicker at 19°.

in whlch smnlcu ﬁﬂ'ures of reference indicate |
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is provided with a shoulder 17,and when the
cable isattached the pulley the end of the ca-
ble 18 placed opposite the shoulder, as shown
in Fig. 3,thus preserving the roundness of the
pulley, and consequently when the cable is
wound it will be wound upon itself and the
size of the pulley will thus be gradually in-
creased. On the shaft 16 is also a pulley 18,
which is similar to the pulley 15 and has a
shoulder 17* thereon, and to this pulley the
counterbalancing- eham 19 1s secured, the end
of it being fixed oppOSIte the shoulder 172, and
the two pulleys 15 and 18 are wound so ‘that
when one is wound up the other will be un-
wound. Thechainl9extendsdownwardover
a gulde-pulley 20 on a shaft 20* and beneath
a pulley 21, which is carried in the frame 22
of the counter-balance, the end of the chain
being fixed, as shown at 23, tothe main frame-
work 10 at apointabove the counter-balance.
The chain19is of variable thickness—that is,
1t is thickened and thinned at intervals—the
thinner portions being shown at 19* and the
The chain is adjusted so that
the first turn of the pulley 18 will wind a
thicker portion of the chain upon the pulley
and thus double its size and quickly increase
its power. Thechute requires more power to
operate it at some points than at others, and
by properlyregulating and spacing the thicker
and thinner portions of the chain the size of
the pulley may be increased by the winding
of the chain at just the ratio desired, so that
at certain points the size of the pulley will be

very greatly increased,while at others the in-

crease will be but gradual. The counter-bal-
ance 24 is carried by the frame 22, and the
weight o the counter-balance issuch that the
¢chute12 willnormally drop downward to place
of its own weight. The chain 19 may be at-
tached directly to the counter-balance or di-
rectly to the piston-rod by using a longer ¢yl-

i inder or by increasing the size of the pulley

15, the object ot the small puliey 21 and the
dead end of the chain being to decrease the
stroke of the piston-rod. The upper end of
the frame 22 is secured to a piston 25, held to
slidein acylinder 26,which 1s secured beneath
the hopper 11, and a pipe 27 leads into the
upper portion of the cylinder, the pipe being
rovided with a controlling-cock 28 and adapt—
ed to connect with a supply of compressed air,
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although the eylinder-piston tmay be worked
by a water-pressure, if desired.

T'he operation of the chute is as follows:
As above remarked, it will normally drop
down into the position shown in Fig. 1. When
it 1s to be raised, the air or water, as the case
may be, is let into the eylinder 26, thus fore-
ing down the piston 25 and pulley 21, and this
movement will unwind the pulley 18 and wind
up the cable 14 on the pulley 15, thus raising
the chute. Itwill be seen thatthe size of the
pulley 15 will increase as the size of the pul-
ley 15 decreases, thus keeping the proper equi-
librium, and to further provide for an exact
counterbalancing of the chute at all times the
chain 19 is thickened or thinned at the neces-
sary points. If desired, the eylinder 26 may
be hinged to the frame, as shown by dotted
lines in Iig. 1, and the cylinder-piston con-
nected duectly with the chute 12.

From the foregoing deseription it will be

seen that the chute will be exactly counter-

balanced at all points and that it may be very
easily controlled, and 1t will also be seen that
my alr-cylinder may be used in connection
with most counterbalancing devices.

ITaving thus fully described my invention,
I claim as new and desire to secure by Letters

Patent—
1.

the shalt journaled above the chute, the hoist-
ing-cable connected with the chute and with
a pulleyon the shaft, and the chain thickened
or thinned at intervals, connected with a pul-
ley on the shaft and with a counter-balance,
the hoisting-pulley being arranged to wind up

The combination of the swinging chute, -

481,011

the eable when the counterbalancing-chain
is unwound, substantially as shown and de-
seribed.

2. The combination of the swinging chute,
the shaft journaled above the chute and car-
rying two pulleys, a cable secured fo the
chute and to one of the pulleys, a chain se-
cured to the other pulley and winding in op-
posite direction to the eable, a counter-balance
for the chain, and a power-cylinder and pis-
ton operatively connected with the chute, sub-
stanti[ﬂly as desecribed.

. The combination of the swinging chute,
the shaft journaled above the chute a,nd car-
rying two pulleys, the cable secured to the
chute and to one of the pulleys, a chain se-
cured to the other pulley and winding in op-
posite direction to thecable,and a power-cyl-
inder having a piston-rod attached to the
chain, substantially as deseribed.

4. T'he combination of the swinging chute,
the shaft journaled above the chute and car-
rying flanged pulleys, the cable secured to the
chute and to one of the pulleys, a power-cyl-
inder arranged adjacent to the chute and hav-
ing a d(,pendm piston-rod provided with a

counter-balance at itslower end, a pulley car-
| rled by the piston-rod,and a chain secured to

one of the pulleys above the chute and ex-
tending beneath the piston-rod pulley, the
lower end of the chain being fixed to a sup-
port, substantially as described.
DANIEL T. DENTON.
Witnesses: |
EMMALEEN DENTON,
CORA BELLE HILI.
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