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This invention refers to chutes for the de-
livery of material such for instance as coal, and
it is particularly although not exclusively con-
cerned with shaking chutes for directing the out-
put of a conveyor in a coal mine into trains of
separate tubs or like vehiclegs for transport to
the surface. Modern high speed mining methods
make special demands on such shaking chutes.
In discharging say coal into rapidly changed
tubs, it is desirable that the discharge of coal
should be interrupted for g short space of time
commensurate with the usual space between
adjacent tubs as each tub moves out of the filling
position and the next tub moves into that po-
sition. .

Therefore an object of the present invention
is to provide a chute for directing the output of
a conveyor to vehicles in succession with g door
which controls the discharge of the chute and

which is open only when a vehicle is in the filling °

position and power means which are operable
under the control of apparatus for moving the
vehicle and which are applied to the door to
open and close it as one vehicle after another
is moved into and out of the filling position.
Another object of the present invention is to
brovide such a chute with a door for controlling
the discharge of the chute in combination with
apparatus for moving the vehicles, power means
applied to the door so as to open and close it as

one vehicle after another is moved by said ap-.

paratus into and out of the filling position, and
control means for co-relating the operation of
the door’s power means with the vehicle-moving
apparatus so that the door is opened when a
vehicle is moved into said position, is maintained
open while the discharge is distributed in the
vehicle and is closed before the filled vehicle is
moved from said position.

Another object is to provide a pressure-fluid
ram unit for opening and closing the door in
combination with a pressure-fluid ram unit for
advancing the vehicles to the door.

Another object is to provide in a shaking chute
system a discharge section which is stationary,
i. e. non-shaking, which stationary section carries
the door and also carries power-operated mech-
anism for opening and closing the door. Gen-
erally, the said mechanism will be of pressure-
fluid type, but it may be electrical.

The invention will now be described by way of
example with reference to the accompanying
drawings, in which:

Figure 1 is an elevation of a coal delivering
installation including a shaking chute system
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in combination with tub-moving apparatus.
Fig. 2 is a plan of components of the tub-
moving apparatus. Fig. 3 is an end elevation
showing components of the tub-moving appara-
tus applied to a tub, which is shown in simple
oufline. Fig, 4 is a diagram of a hydraulic con-
trol system incorporated in the installation.

Referring to the drawings, the shaking chute
system includes a shaking chute 5 supported at
opposite ends by rollers 6 which ride upon rails
1 on stationary structures 8 and 9. The struc-
ture 8 is incorporated in the framework at the
delivery end of a coal conveyor. A power-os-
cillated arm (0 journaled on the structure 8-is
connected by a link {1 to the chute 5. The
structure 9 is the stationary delivery end sec-
tion of the shaking chute system. A door 12 is
hinged at its lower edge, at {3, to the section 9.
The door has side checks {4, each of which is
connected by a link i5 to power-actuated
mechanism for opening and closing the door.
The mechanism includes a quick-acting hydraulic
unit 16 on the section 9, the ram i1 of the unit
being connected to a bell-crank lever I8 con-
nected in its turn to the link (5.

In operation of the chute system, the chute
5 receives a reciprocatory shaking motion from
the mechanism 10, 11 and delivers coal to-the
stationary section 9, which provides in con-
junction with the hinged door 12 a hopper of
sufficient capacity to contain the coal that is
prevented from being discharged by the door
while closed. The door is opened and closed at
appropriate intervals (as hereinafter described)
by the mechanism {5 to 18, the coal being dis-
charged while the door is open.

The chute system is arranged to deliver the
discharged coal at a loading station, or filling
position, to a train of separate interconnected
tubs In succession; twenty-one tubs is a custom-
ary number in a train. In Figs. 1 and 3, tubs
19 are shown in simple outline, the tubs run-
ning on a line of rails 20 (Fig. 3). As shown,
adjacent tubs I9 are spaced apart. These rails
extend under the chute section 9. The train is
brought to the loading station and thereafier
the tubs are moved in succession below the door
12 by means of hydraulic apparatus, the fune-
tion.of which is to push a tub into appropriate
positional relation with the door, which is closed
for the time being; then, when the door is opened,
to push the tub slowly forward, thus distribut-
ing or. trimming the coal in the tub; next, the
door being again closed, to push the next-tub
into appropriate positional relation with the
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door, thus forcing the first-mentioned truck
beyond the door; and so on.

The hydraulic apparatus includes two double-
acting hydraulic ram units 21 and 22, both fixed
longitudinally at ground level between the rails
206. The rams 23 and 24 of the respective units
each have a head plate 25 with wheels 25 which
run on rails 27, and they each have a pair of
pivotal arms 28 forming a one-way catch bar
for engagement with the tub axles 25. Each

cateh bar 28 is urged upwards (say by spring or

weight means, nct shown) to a raised position in
which the catch bar can grip and push an axie.
as shown in Figs. 1 and 3: Eaeh catch bay ' is
yieldable downwards, so that an axle can pass
over it without obstruction when the tub is being
pushed forwards.

In the example, the unit 24 is slow-acting, be-
ing placed more or less below the section §.
The unit 22 is designed to act at a higher speed
and its stroke is much longer than that of the
unit: 21, behind which the unit 22 is. located in
alignment.

The unit {§ of the dcor {2 and: the: nn 45
and- 22 of the tub-pushing apparatus are- in-
corporated in the same hydraulic system, as Fig.
4 shows. The hydraulic system also includes an
oil reservoir 30; an oil pump 31 driven by an
electric motor 32 (Fig. 1), control meshs con-
sisting of two- distributing valves: 3% and 24,
having control handles- 85 and 2§:respectively
for-their dperation, and- interlock valves 37 and
38 which control the working relation: between

the door unit. 16 and the tub-pushing apparatus.-
Each of the control handles:-35 and 3% has-three-

available positions, referred: to herein: as. the
- “firgt,” “second” and ‘“third” positions;

In Fig: 4 the componentsicf the hydraulic sys-
tem- are shown connected by appropriate piping.
In this diagram; the components are shown:with-
out-regard to their true positional relationship
for simplicity and clearness- of illustration;: the
approximate positional relatio*qshlp ‘of the com-
ponents can be gathered from Fig. 1, from which
the piping is omitted. The valve 81 haz tappets
39 and 40 at opposite ends of’its valve rod, which
is- actuated by a striker &{-arranged on-the ram

24 of the unit 22 in-order to cocperate with:the:
tappets 39 and 44. The'valve 38 has'a {appet 42.

serving ¢

an its valve rod, the bell-crank lever {8
as striker to the tappet 42. Stop valves 43§ are
connected at appropriate points in the piping cf
the hydraulic system.

The pump 3! draws oil from the reservoir: 39

and discharges the oil under pressure to the dis-
tibuting valves 33 and 34 through pipes 4 and
45. In the first (or neutral) position ci-the-con-
trol handles 35 and-2%, the oil returns through
pipes 46! and 4562 to return pipes 438 and 47 lead-
ing back to the reservon 38, thus- circulating
idly:

Assume that the door 12 is-closed and that-an

empty tub 19, cne of a train of interconnected

tubs, has to be advanced for filling with coal.

The door ram {7 is fully advanced and the tappet-
42- depressed by the 'lever- 18, The tub-advanc-

ing-ram 24 is fully withdrawn, with its catch bar
28-engaging an axle 29-of the tub next behind
the:tub to be filled. The coal-trimming ram 23
alseis-withdrawn; its catch bar 28 being inactive.

In-operation of the hydraulic systemr, a: worker
moves the control handle $6-into its second posi-

tion: 'Thus, the oil:passing-through the valve 34

is:cut off from the return pipes-462; 46-and 47 and

is:supplied by: way of-a:pipe 48, the-valve-38°
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and a pipe 49 to the working end of the unit 22,
so that the ram 28 is quickly advanced from its
cylinder. In this way, the tub engaged by the
unit 22 and the tub or tubs ahead of it are ad-
vanced, and the arrangement is such that the
first empty tub comes below the:door at the for-
ward limit of the stroke: of the ram 24. Oil
passes from the return end of the unit 22 through
a pipe 58 and the valve 34 to the return pipes 462,
46 and 47. It is essential to this train-advancing
movement that the door 12 must be fully closed
(in order to maintain the valve 38 properly posi-
tioned). Thus, as this movement involves pas-
sage of an mter-tub space of the train through

-the loading station, coal cannot be discharged

between the tubs and loss of coal is prevented.
At about the end of this train-advancing
movement, the striker 4! engages the tappet
39 and actuates the valve 87, so that oil is sup-
plied from the pipe £8, a pipe 5{, the valve 31
and a pipe 52 to the door-opening end of' the
unit 8. Thus the ram 17 is quickly withdrawn
into its cylinder and opens the door (2, oil re-
turning from the other end of the unit 18 by
a pipe 53 and the valve 37 to the return pipe
46. At the start of the door- opening move-
ment, the lever {8 releases the previously: de-
pressed tappet 42, so that the working: end’ of
the unit 22 is cut-off from the oil supply pipe.
48, The timing of tiie operations is such that:
the door 12 is fully opened by the quick action
of the unit {8 at about the instant when: the
tub-advancing unit 22 complefes its: working
stroke. At this instant the front axle of: the first:
empty tub moves over the catch bar 28 of
the unit 21, and the catch bar engages it.
The apparatus is now ready for the trim-
ming operation. Therefore thé worker nioves
the contrel handle 35 into its- second  position;
so that oil is supplied from-the pipe 44 through
the valve 3% and a pips 54 to the working: end:
of the unit 21, the ram 23 of which: slowly. ad=-
vances the engaged tub as it fills with coak
Meantime, cil returns from:the other end: of:
the unit 2{ through a pipe 55, the valve 33
and the pipe 46’ to the return pipes- 45;. 47.
Moreover, the worker moves the control handle:
36 into its third position, in: which the  retuin.
end of the tub-advancing: unit-22 is connected"
through the pipe 55 and the valve 24" to the!
oil supply pipe 45, so that the ram- 24 is' re-
tracted into its cylinder; cil:from-the other end
of the unit 22 passing through the pipe: 49" and:
the valve 42 to the return- pipe  41. In: addi-
tion, the action of moving  the: handle 36° into:
its third position cuts off the’ pipe 48;. valves:
27 and 38 and unit i from® the’ supply: pipe:
45, At about the end of the returm of” the:
ram 24, the striker 41 engages the- tappet: 40°
and returns the valve 37 to its’initial- position,
in which the connections through the valve:31"
are reversed, namely, the temporarily’ cut-off
pipe 48 is connected through-the-pipe 51, valve:
37 and pipe 53 to the door-clésing. end:of: the
unit- 18; and the-other-end-thereof is conmected:
through the pipe 52  and- valve 37- to the-re-
turn pipe- £48. Thus, the: connections to the’
unit 16 are re-set in readiness-to close thie door-
12 on the return later-of: the control handle
3¢ into its second position. When the tub be-
ing filled is about full, the worker: moves: the
control handle 35 to its third-position, in: which-
oil is supplied from the pipe: 44 through: the-
valve 33-and pipe 55 to the return end-of:the
unit:24; oil passing from the-opposite -end:theres"
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of through the pipe 54, valve 33 and pipe 46!
to the return pipes 46 and 47. Finally, the
worker returns the control handle 36 through its
first position to its second position, thus sup-
plying oil from the pipe 45 through the valve
34, pipe 48, pipe 5i, valve 37 and pipe 83 to
the door-closing end of the unit {8. 'Thus the
door {2 is closed when the leading tub is fully
advanced to the end of its trimming movement.
As the door closes, the lever I3 strikes the tap-
pet 42 and returns the valve 33 to the posi-
tion in which oil is supplied to the working
end of the unit 22, which therefore engages
another tub of the train and pushes that tub
and those in front of it sufficiently to remove
the last filled tub from the loading station and
to bring the now first empty tub thereinto.
Thus, the cycle of operations is ended and an-
other cycle is started. As will be understood,
the new first empty truck is next engaged by
the unit 2f and the necessary trimming opera-
tion is performed as the tub is loaded. The
cycle of operations is repeated for each succes-
sive tub of the train.

In another patent application of even date,
now Patent No. 2,572,687, by John Anderson
and Andrew Fraser, of which Mavor & Coulson,
Limited, are assignees, the invention claimed
concerns a vehicle-moving apparatus includ-
ing two pressure-fluid ram units, one of which
can advance a vehicle into a loading station
and the other of which can impart a trimming
movement to said vehicle while in said station.

‘We claim:

1. A chute for discharging the output of a ¢

conveyor to a filling position for vehicles sep-
arated by inter-vehicle spaces, a door opera-
tively associated with the discharge end of said
chute, a pressure-fluid operated unit connected
to said door for opening and closing it, pres-
sure-fluid operated apparatus for moving the
vehicles in succession into the filling position,
a pressure fluid system incorporating both said
unit and said apparatus, control means also
incorporated in said pressure fuid system to
control operation of said apparatus and said
unit, and a valve connected in said system and
actuated by said unit in the closed position
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of said door to set said control means into cor-
dition for advancing the vehicles so as to bring
an inter-vehicle space past the closed door.

2. A chute for discharging the output of a
conveyor to a filling position for vehicles sep-
arated by inter-vehicle spaces, a door opera-
tively associated with the discharge end of said
chute, a pressure-fluid operated unit connected
to said door for opening and closing if, pres-
sure-fluid operated apparatus for moving the
vehicles in succession into the filling position,
a pressure-fluid system, manually operable dis-
tributing valve means in said system for op-
eratively connecting said system to said unit
and said apparatus, mechanically operable
valve means in said system operatively asso-
ciated with said apparatus, said mechanically
operable valve means being actuated by said
apparatus, said mechanically operable valve
means being actuated by said apparatus to set
sald system for a door-opening operation by
said unit whenever a vehicle is advanced by
said apparatus into the filling position and be-
ing actuated by said apparatus to set said sys-
tem for a door-closing operation by said unit
whenever a filled vehicle is ready for movement
by said apparatus from said filling position, and
a valve device connected in said system and ac-
tuated by said unit in the closed positieon of
gaid door to set said system for operation of
said distributing valve means so that the ve-
hicles will be advanced to bring an inter-ve-
hicle space past the closed door.

D. JACKSON.
JAMES THOMSON.

REFERENCES CITED

The following references are of record in the
file of this patent:

UNIFTED STATES PATENTS

Number Name Date
588,899 Dodge Aug. 24, 1897
1,079,718 Piercy ____________ Nov. 25, 1913
1,898,021 Schellentrager _.__ Feb. 21, 1933
2,149,710 Smith .o ________ Mar. 7, 1939
2,288,763 Winship et al. _.__ July 7. 1942
2,317,175 Burdick —________ Apr. 20, 1943



