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7 Claims,
' -1
‘This invention relates to endless conveyors, in-
tended in particular for the elevation to the sur=
face, from the bottom of a mine-shaft, of mate-
rials such as coal, stone and dirt, and of the type
(hereinafter referred to as “the type described”)

comprising an endless movable chain, belt, cable’

or-like carrier supporting at spaced intervals in
its length, containers. for the material. to. be
handled.”

The invention provides an endless conveyor of-

the type described wherein:each container com-~
prises a platform adapted to receive, support and
provide a: Jocked engagement for, a loaded wagon
or mine-tub, -and so. pivotally articulated to the
endless carrier as to he capable of being swung
bodily (as a unit with the supported wagon) by
rotation aboutb its-axis of pivoling to discharge
the contents of the wagon, and wherein means
are provided at a selected location or locations in
the path of the conveyor to effect rotational
movement as aforesaid of the platforms.
According to a feature of the invention the con-
veyor may comprise a vertical run at the lower
end of which a loading lift and an uniocading liit
are positioned alongside the rising and falling

strands. respectively of the conveyor, each 1ift

being adapted to receive and support a wagon and
to be movable vertically at substantially the same
speed as the conveyor strands and in alignment
with a conveyor platform, whereby wagons may
be. transferred from the loading 1ift to the rising

strand of the conveyor and from the falling

strand to the unloading lift, without interrupting
the move*r\enc of- the conveyor,
guide means are provided in order to prevent
swinging movement cf the convéyor platforms

during transfer of wagons to and from the plat- -

forms.. .

According to a further feature of the invention
the conveyor may comprise a vertical run extend-
ing from the bottom of a mine-shaft to a situa-
tion above surface level, and a horizontal run
extending from the top of the vertical run over

a plurality of bunkers or dumps: sequentially ar-.

Convenient.,
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ranged in the path of the horizental run, com= -

bined with. mechanisms arranged inh association

45"

with the several bunkers for operation selectively -

to effect rotaztional movement of wagon-loaded
platforms to discharge the contents of the wagons
into the appropriate bunkers. .The means for
effecting rotational movement of the platforms

may comprise toothed or frietion wheels concen~

irie with the plaiform suspension pivots, and

B0

movable chains: or belis arranged to engage the -

teothed. or: friction wheels and by appropriate -

2
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2
movement while so.engaged to.cause rotation of
the platforms about their pivotal axes.

Adeording  to. a still further feature of the
invention, each wagon-supporting platform is
eguipped with movable stops arranged fo be
brought-into engagement with front and rear por-
tions of the wagon (e, g. the front and rear axles)
and thereby lock it against forward snd rears
ward movement. on. the platform, means heing
provided in the path of the conveyor for autc-
matically. effecting movement of the stops afore~
said . out of their locking positions. The stops
may. be in the form of arms pivotally mounted
ont the platform and adspted to be swung into
and out of the locking position, spring means
being: provided on the platform for constraining
the stops towards the locking rosition, and oper-
abing levers being associated with the stops and
arranged for co-operation with fixed cams or
equivalent devices located in the path of the
conveyor. '

In one arrangement according to the invention
each wagon-supporting platform is comprised by
2 U-shaned frame whereof the base is equipped
with wagon-running rails and constitutes the
platform proper and the -side members are
equipped with means for the pivotal articulation
of the frame to the endless carrier.  Conveniently
the platform framework includes a bridge pisce
or pieces exbending hetween the side members
of the frame and arranged to lock 2 wagon sup-
ported on the platform against perpendicular
movement in relation thersto,

Ari example embddying the foregoing and other
features of the: invention will now be deseribed
with reference. fo the accomnanyvnc drawings
(partly diagrammatic) in which:

Figure 1 is 3 diagram showing the general
arrangerment of the whole conveyor plant;

Pigure 2 is g diagram showing:the loading and,
off-loading mechanisms employed at the foot. of
the mine-shaft; .

Pigures 3 and 4 are side elevations showing one
particular construction of swinging platform and. .
wagon locking means, and.

Figure 5 Is'an end elevation of the arraugement
illustrated in Figures'3 and 4,

Like reference nuinerals indicaie like parts in
the several figures.

In this example the appargtus is designed for
the elevation of materials such as coal, stone and
dirt from the bottom of a mine-shaft to surface
level and fer the horizontal conveyance: of the
material above suriace level to various storage
receptacles or dumps. The conveyor comprlses
endiess: carrier chains10. arranged to provide
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g vertical run i1 eztending from the foot of the
mineshaft to a situation above surface level and
a horizontal run {2 extending from the top of
the vertical run over receiving hunkers §3, 14,
18, of which there may be any desired number
corresponding to the various classes or grades of
material to be handled. The carrier chains {0
are supported by pulleys {6 of which one or more
may be driving pulleys. At equal infervals in
their length the earrier chains 10 support wagon-
receiving platforms 17 each of which is so piv-
otally coupled toc the carrier chains that it may
be rotated zbout its pivotal azis through 180°
in order to capsize supported wagons 38 and
thereby to discharge the contents of the latter.
HMach platform {7 is furnished with means, e. g.
automatic in action, for locking 2 wagon securely
in position.

Loading and unloading lifts (8, 18 are provided
at the bottom of the mine-shaft, the loading lift
18 being adjacent to the rising strands of the
carrier chains (8 while the unloading lift (9 is
adjacent to the falling strands. The lifts {8, {8
are arranged for veriical movement alongside
the rising and falling strands cf the conveyor
and at substantially the same linear speed as
the latter. The arrangement is such that when
the platform 28 of the loading lift {8 is at the
bottom of its travel g full wagon standing on a
marshalling track 2{ (which may include a
weight table 22) may be transferred, by gravity
or ctherwise, on to the liff platform. The loading
Hit 18 is so driven in synchronism with the car-
rier chains, that its platform 28 will commence
its upward movement when in register with a
conveyor platform I7 on the rising strands of
the carrier. The lift being driven at the same
speed as the conveyor, the two platforims will
move upwardly in alignment so that the loaded
wagon on the lift may be passed by gravity or
otherwise on to the conveyor platiorm. When
this transfer has heen completed the lift plat-
forim 20 will be returned to the lower limit of its
travel ready to receive a further loaded wagon
from the marshalling track 2! and to ascend in
alignment with the next conveyor platform to
arrive a$ the oot of the 1ift. The platform 23
of the unloading lift i3 is arranged to commence
its downwarg travel when in alignment with a
conveyor platformn i1 on the falling strands.
Eere again the lift is arranged to move at the
same speed as the conveyor so that the lift plat-
form 23 and conveyor platform {7 will descend
in alignment, during which time an empty
wagon may be transferred from the convéyor to
the unloading lift., When the lift platform 23
reaches the lowest point in itg travel the empty
wagon may be passed out of the lift on to a track
24 suitably arranged to receive the empty wagons.
By means of the mechanism just deseribed
transfer of wagons to and from the conveyor
may be effected with minimum impact and, as
already indicated, without interrupting the con-
tinucus movement of the conveyor. Vertical
guides 20 are provided In order to prevent the
carrier platforms from swinging while transfer
of wagons to and from the conveyor is taking
place.

The pivotal axis of each conveyor platform {7
is positioned above the centre of gravity of the
combination of platiorm and wagon with con-
tents. Coneceniric with the pivotal axes of the
platforms, toothed or friction wheels 26 are pro-
vided, these wheels being arranged for engage-
ment by mechanisms which are located above the
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three bunkers {3, 14, 15 and are selectively oper-
able to effect rotation of the engaged carrier
platformm with the wagon supported thereon
through 180°. Iach operating mechanism may
conveniently comprise two endless chains or
belts 27, 28, extending horizontally above and
below the lower lap of the horizontal run 12 of
the conveyor, with a gap between the upper and
lower chains into which the toothed or friction
wheels 28 will be received. The arrangement is
such that ncrmally the opsrating chains 27, 28
will travel at the same speed as the conveyor so
that no turning effort will be applied to the wheels
€8, Provision is however made for causing the
upper and lower chains 27, 28 to travel at differ-
ent speeds in order to effect turning movement
of the wheel 2§ associated with a conveyor plat-
form and so to capsize the supported wagon and
to discharge its contents into the bunker. When
the platform with its supported wagon passes be-
yond the influence of a turning mechanism it
may be allowed autcmatically to swing back (by
the action of gravity) to the erect position. How-
ever, in order to enable the material to be dis-
charged with a minimum of impact cn the mov~
ing parts, it is preferable that the platform and
empty wagon should be refurned fto the vertical
position under control. For this purpose the
movement of the operating chains or belfs 27T, 28
may be so arranged that when the tub has been
amptied, say at the middle of a bunker, the plat-
form will ke swung back to the erect position un-
der the control of the chains, While it is pos-
sible to arrange o drive the chaing 27, 28 so that
the platform is rotated first through 180°, or less,
in one direction to empty the wagon, and then
through the same amount in the reverse direc-
tion, a simpler arrangemient is to arrange for the
platform to bhe rotated completely through 360°.
Reierring now $o Figures 3, 4 and 5, these show,
hy way of example, details of one particular con-
struction of wagon-supporting platform and
wagon-locking means. ‘The platform proper is
constituted by the base iY of a U-shaped frame
comprising spaced upright members 48 secured at
their lower ends to the sides of the base structure.
unning rails 4§ for the wazon are mounted on
the upper surface of the hase. The truck 30,
when in position on the nlatform, is restrained
against movement perpendicular to the platform
by means of angle iron bars 42 secured to the
uprights of the U-shaped frame and arranged to
overhang the wagon wheels 29.  Alternatively, or
in-addition, angle-iron bars 43 may he provided

- agross the top of the frame:

The endless carrier comprises twin chains, to
which each wagon-supgorting platform is pivot-
ally articulated at 44 by means of pins 45 alisned
paralle]l with the platform and secured to the side
members £8 of the platform frame. The pivotal
axis provided by tne pins 48 is located above the
centrs of gravity of the combination of platform
and loaded wagon. The toothed or friction
wheels 25 (previcusly referred to) are rigidly se-
cured, at positions co-axial with the pivot pins
43, to platework 46 forming parts of the side mem-
bers 48 of the platform frame.

In order to prevent movemens of a wagon while
supported on a platform, in either direction along
the platform rails, stops 47, 48 are provided to
form abutments (as shown in Mgure 3) for the
wheel axles 8f. 'The stops 47, 48 are in the form
of bell crank levers pivotally mounted on the
platform base structure and each having a lower
arm 49 linked to a tie-rod 50 passing through a
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ne member &f and there encircled by a
8 in. compression between -the frame
v Bl-and a washer 33 secured to the inner
rod, Stop nuts §4 are also provided

48 are maintained by the
tment position shown in
5 8%, 43 are keyed to

ops 47,

S * ends of which ineans are
pr g the shafts and so operating
th Different oparating means are
1 outgoing and incoming sides of
T ;

) g . The normal
35 is shown in full lines in
cd cam surface 58 is provided on
the off-loading 1t {8 in 2 posi-
e with the lever roller 57 when
ends Invo proximity with the off~
When the roller 57 comes into con~
> stepped face of the cam 53 the lever
into the position shown in dotted
2 3, thus depressing the stop 47 clear
gon axle ! and permitiing the wazon to
pass off the platiorm on to the off-loading lift.
On the incoming side of the platform (right
gure 3), the shaft §8 of the stop
keyed to it a short crank 68, the outer end
2 is coupled by a link §! to one arm of a
lever 62 (pivotally mounted at 82 on

to the structure of the
formy 7 rises, the
pped surface of the
sed (o the position
gure 3) to lower the
stop 4% and thershy o permis a full wagon to be
tran red from the loading lift on to the rising
platiorm of the conveyor.

Provisien may he made by electrical or other
means to ensure the automatic unloading of the
contents of any particular tub into the bunker
corresponding o the confained material; and all
necessary electrical inter-locking devices would
be provided to ensure thab should any irregularity
occcur at any point of the system, the whole -of
the apparatus would he brought o rest 5o that the
reascn for such irregularity could be investigated.

The arrangement at the top and bottom of the
mineshaft may be varied to suit particular con-
ditions. For ezample, lifts may be used on the
surface, to remove tubs from the top of the ele-
vator,

In elevators embodying endless chain conveyors
of the type described it is known, for the purpose
of reducing the mazimum tension in the conveyor
chains, {0 employ at each of several intermediate
stations in the height of the elevator a rotary or
endlass tracking member which is externally
driven and adsapied to engage the rising and fall-
ing strefclies of the chains. In this way the lift
of the elevator is sub-divided in its height into a
plurality of sections at the top of which only a
part of the reguired total lifting force need be
applied, i. e. 2 part proportionsl to the load on
that portion only of the carrier which extends
dowanwardly from the point of application to the
intermsdiate tracking member at the top of the
next lJower section. I desired, a tension relieving
cdevice or devices of this kind may he employed
in the drive to the conveyor chains of the present
apparatus, particularly in association with the
vertical run.

the arrangement is such that .
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1. An endless conveyor comprising an-engless
movable carrier supporting at spaced intervals
in its length platforms, each  platform being
adapted to recelve, support and provide a locked
engagement for a loaded wagon and heing .so
pivotally articulated to the endless carrier as to
be capable of being swung bodily, as a unit with:
the supported wagon, by rotation about its axis
of pivoting to discharge the contents of the
wagen, and mechanism for effecting the said ro-
tation, -the said mechanism comprising wheels
coneentric with the platform -suspension pivots,
movable chain-like elements located ab positions

- whiere the piatforms are to be rotated and ar-

ranged to engage the wheels and means for driv-
ing the clements so that when a platform is not
required ©o be rotated the spsed of the elements
is the same as that of the conveyor carrier, there
Being then no relative movement between the
elements and the carrier and that when a plat-
form is to be rotated the speed of the elements
differs from that of the conveyor carrier, there~
by producing relative movement between the
elements and the carrier, whieh will cause rota-
tion of the platforms while the elements engage
the wheels. :

2. An endless conveyor according to claim 1
comprising a vertical run extending from the bot~
tom of a mine-shaft to a situation akove surface
level, and & horizontal run extending from the
top of the vertical run over a plurality of bunkers
or dumps sequentially arranged in the path of the
horizontal run, the said mechanisms being ar-
ranged in association with the several bunkers
for cperation selectively to effect rotational move-
ment of wagon-loaded platforms to discharge the
contents of the wagons into the appropriate
bunkers.

3. An endless conveyor according to claim 1,
having a vertical run at the lower end of which
a loading lift and an unloading lift are positioned
alongside the rising and falling strands respec-
fively of the conveyor, each lift keing adopted to
receive and support a wagon and o he movable
vertically ab substantially the same speed as the
conveyor strands and in alisnment with 2 con-
veyor platform, whereby wagong meay be trange
Terred from the loading Iift to the rising strand
oi the conveyor and from the falling sirand to
the unloading lift, without interrupting the move-
ment of the conveyor. ’

4. An endless conveyor according to claim 1
combined, for each wagon-supporting platform,
with movable stops arranged to be brought mio
engagerent with front and rear portions of the
wagon to lock it against forward and rearward
movement on the platform, means being provided
in the path of the conveyor for automsatically
effecting movement of the stops aforesaid out
of their locking positions.

5. An endless conveyor according to elajm 1
combined, for each wagon supporting platform,
with stops in the form of arms pivotally mounted
on the platform and adapted to be swung into
and out of abutting positions in relation respeg-
tively to the front and rear axles of the wagon to
brevent forward and rearward movement of the
wagon on the platform, spring means on the plat-
form for constraining the stops aforesaid towards
the locking position, ang operating Ilevers asso-
ciated with the stops and arranged for CO-0pEra-
tion with fixed cams located in the path of the
conveyor to engage the levers in such manner as
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automatically to effect movement of the stops
out of the locking position. .

. 6. An endless conveyor according to claim 1
wherein each wagon-supporting platform is com-
prised by a U-shaped frame whereof the base is
equipped with wagon-running rails and consti-
tutes the platform proper and the side members
are equipped with means for the pivotal articu-
lation of the frame to the endless carrier.

7. An endless conveyor according to claim 1
wherein each wagon-supporting platform is com-
prised by a U-shaped frame whereof the base is
equipped with wagon-running rails and consti-
tutes the platform proper and the side members
are equipped with means for the pivotal articu-
lation of the frame to the endless carrier, the

5
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8
U-shaped frame also including a bridge extend-
ing between the side members of the frame and
arranged to lock a wagon supported on the plat-
form against perpendicular movement in relation
thereto.
FREDERICK GIL.BERT MITCHELL.
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