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This invention relates to endless conveyors, in 
tended in particular for the elevation to the Sur-e 
face, from the bottom of a mine-shaft, of mate 
rials such as coal, Stone and dirt, and of the type 
(hereirafter 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 cois 
prises a platform adapted to receive, support and 
provide a locked engagement for, a loaded wagon 
or mine-tub, and 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 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 

Weyor inay comprise a vertical run at the lower 
end of which a loading lift and an unloading lift 
are positioned alongside the rising and falling 
strands, respectively of the conveyor, each lift 
being adapted to receive and Support a wagon and 
to be movable vertically at substantially the sane 
speed as the conveyor strands and in alignment 
with a conveyor platform, whereby wagons may 
be transferred from the loading lift to the rising 
Strand of the conveyor and from the falling 
Strand to the unloading lift, without interrupting 
the movement of the conveyor, 
guide means are provided in order to prevent 
Swinging movement of the conveyor 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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l'araged in the path of the horizontal run, con- i. 
bined. With 1718ghanisnas arranged in association 45. 

With the Several buskers for operation selectively, 
to effect rotational noverinent of wagon-loaded 
platforns to discharge the contents of the wagons 
into the approgriate ounkers. The means for 
effecting rotational movement of the platforms 
may comprise, toothed or friction wheels concern 
tric with the platform suspension pivots, and 

50, 

movable chains or belts arranged to engage the 
toothed or friction wheels and by appropriate SS 
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A novement While SO. engaged to, cause rotation of 
the platforms about their pivotal axes. 
According to a still further feature of the 

invention, each Wagon-Supporting platform is 
equipped with novable stops arranged to 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 and rear 
Ward movement on the platform, means being 
provided in the path of the conveyor for auto 
naatically, effecting novement of the stops afore 
Said out of their locking positions. The stops 
may be in the form of arms pivotally mounted 
on the platform and adapted to be swung into 
and out of the locking position, spring means 
being provided on the platform for constraining 
the stops towards the locking position, and oper 
a&ing levers being associated with the stops and 
arranged for co-operation with fixed cans or 
equivalent devices located in the path of the 
conveyor. 
In One arrangement according to the invention 

each Wagon-supporting platform is comprised by 
a U-shaped 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 fraine to the endless carrier. Conveniently 
the platform framework includes a bridge piece 
or pieces extending between the side members 
of the frame and arranged to lock a wagon Sup 
ported on the platform against perpendicular 
movement in relation thereto. 
An example embodying the foregoing and other 

features of the invention will now be described 
with reference to the accompanying drawings 
(partly diagranimatic) in which: 
Figure i is a diagram showing the general 

arrangement of the whole conveyor plant; 
Figure 2 is a diagram showing the loading and 

off-loading mechanisins employed at the foot of 
the mine-shaft; 

Figures 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 arrangement 
illustrated in Figures 3 and 4. w 
like reference numerals indicate like parts in 

the Several figures. 
In this example the apparatus is designed for 

the elevation of materials such as coal, stone and 
dirt from the bottom of a mine-shaft to surface 
level and for the horizontal conveyance of the 
material above surface level to various storage 
receptacles or dumps. The conveyor COrprises 
endless carrier chains to arranged to provide 
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a vertical run extending 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 bunkers 3, 4, 
5, of which there may be any desired number 
corresponding to the various classes or grades of 
material to be handled. The carrier chains it 
are Supported by pulleys 6 of Which one or more 
Inay be driving pulleys. At equal intervals in 
their length the carrier chains support Wagon 
receiving platforms each of which is so piv 
otally coupled to the carrier chains that it may 
be rotated about its pivotal axis through 180° 
in order to capsize Supported Wagons 3 and 
thereby to discharge the contents of the latter. 
Each platfoil is furnished with means, e. g. 
automatic in action, for locking a Wagon Securely 
in position. 

Loading and unloading lifts 8, 9 are provided 
at the bottom of the nine-Shaft, the loading lift 
8 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, 9 
are arranged for Vertical lowerient alongside 
the rising and failing strands of the conveyor 
and at Substantially the same linear Speed as 
the latter. The arraingenheit is Such that When 
the platform 23 of the loading lift 8 is at the 
botton of its travel a full wagon standing on a 
marshalling track 2 f (which may include a 
Weight, table 23) may be transferred, by gravity 
or otherwise, on to the lift platform. The loading 
lift f8 is So drive: in Synchronism with the car 
rier chains, that its platform 2. Will commence 
its upward govement. When in register with a 
conveyor platform on the rising strands of 
the carrier. The lift being driven at the same 
Speed as the conveyor, the two platforms will 
move upwardly in alignment So that the loaded 
wagon on the lift may be passed by gravity or 
otherwise on to the conveyor platfortin. When 
this transfer has been completed the lift plat 
form 20 will be returned to the lower liait of its 
travel ready to receive a further loaded wagon 
from the marshalling track 2 and to ascend in 
alignient with the next conveyor platform to 
arrive at the oot of the lift. The platform 23 
of the unioading lift 3 is arranged to commence 
its downward travel. When in alignment with a 
conveyor platform on the falling strands. 
fiere again the lift is arranged to move at the 
same Speed as the conveyor so that the lift plat 
form 23 and conveyor platform will descend 
in alignment, during which tine an empty 
wagon nay be transferred from the conveyor to 
the unloading lift. When the lift platform 23 
reaches the iOWest point in its travel the empty 
Wagon. In ay be paSSed out of the lift on to a track 
2 suitably arranged to receive the empty wagons. 
By means of the mechanism just described 
transfer of wagons to and from the conveyor 
inay be effected with minimun impact and, as 
already indicated, without interrupting the con 
tinuous movement of the conveyor. Vertical 
guides 25 are provided in order to prevent the 
carrier platforns 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 platform and wagon with con 
tents. Concentric 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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4. 
three bunkers 3, 4, f 3 and are selectively oper 
able to effect rotation of the engaged carrier 
platforin with the wagon Supported thereon 
through 180°. Each operating mechanism may 
convexliently comprise two endless chains or 
belts 2, 28, extending horizontally above and 
below the lower lap of the horizontal run f2 of 
the conveyor, with a gap between the upper and 
lower chains into which the toothed or friction 
wheels 26 will be received. The arrangement is 
Such that normally the operating chains 27, 28 
Will travel at the same Speed as the conveyor so 
that no turning effort will be applied to the wheels 
26. Provision is however made for causing the 
upper and lower chains 2i, 28 to travel at differ 
ent Speeds in Order to effect turning movement 
of the Wheel 2G 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 infillence of a turning mechanism it 
may be allowed automatically 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 niiniinum of impact on the mov 
ing parts, it is preferable that the platform and 
empty wagon should be returned to the vertical 
position under control. For this purpose the 
movement of the operating chains or belts 27, 28 
ilay be So arranged that when the tub has been 
eimptied, Say at the iniddle of a bunker, the plat 
iorin will be SWung back to the erect position un 
der the control of the chains. While it is pos 
Sible to arrange to drive the chains 22, 28 so that 
the platforfii is rotated first through 180°, or less, 
in One direction to empty the wagon, and then 
through the Same amount in the reverse direc 
ticll, a simpler arrangement is to arrange for the 
platform to be rotated completely through 360°. 

Referring 28W to Figures 3, 4 and 5, these show, 
by Way of eX2ingle, details of One particular con 
Struction of Wagon-Supporting platform and 
Wagon-lockiig means. The platform proper is 
constituted by tie base 3 of a U-shaped frame 
Cozmprising Spaced upright members 4G secured at 
their lower ends to the sides of the base structure. 
Funning rails for the wagon are mounted on 
the Epper Surface of the base. The truck 30, 
When in positio: On the platform, is restrained 
against Yilovernent perpendicular to the platform 
by means of angle iron bars 42 secured to the 
girightS cit the U-shaped frame and arranged to 

Overhang the wagon wheels 29. Alternatively, or 
in addition, angle-iron bars 43 may be provided 
across the top of the frame. 
The endleSS carrier comprises twin chains, to 

Which each Wagon-Supporting platform is pivot 
ally articulated at 44 by means of pins 35 aligned 
parallel With the platform and secured to the side 
ineinbers 43 of the platform frame. The pivotal 
axis provided by the pins 45 is located above the 
centre of gravity of the combination of platform 
and loaded Wagon. The toothad or friction 
Wheels 26 (previously referred to) are rigidly se 
cured, at positions co-axial with the pivot pins 
45, to plateWoric 46 forming parts of the side mem 
bers 49 of the platform frame. 

In order to prevent moverinent of a wagon while 
Supported 3n a platform, in either direction along 
the platform rails, stops 47, 48 are provided to 
form abutments (as shown in Figure 3) for the 
Wheel axies 3i. The stops 47, 88 are in the form 
of beil 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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base frame member Ed and there encircled by a 
spring 33 in compression between the frame: 
Emerabc: Si and a washer 53 secured to the inner 

:: g: the iod. Stop nuts is are also provided 

stops 3, 33 aire maintained by the 
&rt position shown in 
is gi, 33 are keyed to 

: side, a single ever 55 carrying 
eyegi to thesia; S3. The normal 

legye; 33 is sincy in in full lines in 
fixed can Surface 53 is provided on 

3 tile off-loading lift 9 in a posi 
tic; to co-operSte with the ever roller 5 when 
a platfolian descends into proximity with the off 
joaking if. When tile roller coines into Con 

ith the stepped face of the can 53 the lever 
ite Sys: ig into the position shown in dotted 

i 33, is degressing the stop & E clear 
C. the wagon axle 33 and geri litting the Wagon to 
pass of the platform on to the off-loading lift. 

{in Sile ilicoiling side of the platform (right 
3 i? side of Sigure 3), the shaft 55 of She stop 

$3 inas keyed to it a short crank 33, the outer end 

i. 
3. t s ; C 

leves 33 (pivotally sinciated at 83 on 
:: 33.5a) 3 wing is other airn carrying 

Siges to co-cerate with a fixed 
83 attacized to the structure of the 
S. 2.5 is rises, the 

roles it will engage the stepped surface of the 
23: 5 21st Will be degressed (to the position 
shown if dotted lies iii. Figi'e 3) to lower the 
stop 3 and thesey to erxiii, a full wagon to be 
transferred from the loading lift on to the rising 
platform of the conveyor. 

Frovision may be inade by electrical or other 
eans to easure the attoratic unloading of the 

contents of any particula: tu into the bunker 
corresponding to the contained material; and all 
necessary electrical inter-locking devices would 
be provided to ensure that should any irregularity 
occur at any point of the System, the whole of 
the apparatus would he orought to 'est so that the 
rea.SC in for 512 ch iEregularity could he investigated. 
The arrange ent at the top and bottom of the 

thineshaft ray be varies to Suit particular con 
ditions. For exagle, its gay be used on the 
Surface, to reillowe tubs from the top of the ele 
vator. 

In elevatoi's entioctying endless chain conveyo's 
of the type described it is kShoWin, for the purpose 
of reducing the Ira: innu in teasion in tie conveyor 
chains, to era pioy a, each of Several intermediate 

e 

i.e. 'Silk 

stations in the eight of the elevator a rotary or 
endlass tacking i.e.: ber Which is externally 
driven aid a datesi to engage the rising and fall 
ing stretches of the cilains. 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. a gart proportional to the load on 
that portion only of the carrier which extends 
downwardly fron the point of application to the 
intern ediate t?"acking theinber at the top of the 
next lower Section. If desired, a tension relieving 
device or devices of this kind inay be enployed 
in the drive to the conveyor chains of the present 
apparatus, particularly in a SSociation with the 
vertical run. 

tie-rosis, and the arrangement is such that 

i) is coupled by a link. 33 to one airn of a 
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I claim: . . . . . . . . 
i. An endless conveyor comprising an endless 

nowable carrier supporting at Spaced intervals 
in its length platforms, each platfornia being 
adapted to receive, Support and provide a locked 
engagement for a loaded Wagon and being ... 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 
wagon, and mechanism for effecting the said ro 
tation, the said mechanisian comprising Wheels 
concentric with the platform suspension pivots, 
movajoie chain-like eierients located at positions 
where the piatforms are to be rotated and ar 
ranged to engage the wheels and means for driv 
ing the elements so that When a platfolia) is not 
required to be rotated the speed of the elements 
is the same as that of the conveyor carrier, there 
being then no relative ovement between the 
elements and the carrier and that when a plat 
for) is to be rotated the speed of the elements 
cifers for that of the conveyor Carrier, there 
by producing relative noverinent between the 
elements and the carrier, which will cause rota 
tion of the platfornis While the elements engage 
the Wheels. 

2. An endleSS Conveyor according to claim 
coin prising a Veršical run extending from the bot 
OY of a nine-shaft to a Situation above Surface 
level, and a horizontal run extending from the 
top of the verticai run over a plurality of bunkers 
or dumps sequentially arranged in the path of the 
horizontal run, the said lechanisas being are 
ranged in a SSociation. With the Several bunkers 
for operation selectively to effect rotational move 
rent of wagon-loaded platforms to discharge the 
contents of the Wagons into the appropriate 
bunkers. 

3. An endleSS conveyor according to claii in 1, 
having a Wertical run at the lower end of Which 
a loading lift and an unioading iift are positioned 
alongside the rising and failing Staitis respect 
tively of the conveyor, each lift being adapted to 
receive and Support a wagon and to be trio vable 
Wertically at Substantially the Sagne speed as the 
conveyor Strands and in align:risint With a cors 
veyor piatforn, Whereby wagons ray be trans 
ferred from the loating lift to the rising strand 
of the conveyor and from the falling straad to 
the unloading lift, without interrupting the move 
inent of the conveyor. - 

4. An endless conveyor according to claim, i. 
conbined, for each Wagon-supporting platform, 
With movable stops arranged to be brought into 
engage 18at with front and rear portions of the 
wagon to lock it against forward and rearward 
lovement on the platfornia, eans being provided 

in the path of the conveyor for automatically 
effecting novernent of the stops aforesaid cut 
of their locking positions. 

5. An endless conveyor according to clair. 1 
combined, for each wagon supporting platfornia, 
With Stops in the form of arms pivotally mounted 
on the platforia and adapted to be swung into 
and out of abutting positions in relation respec 
tively to the front and rear axles of the wagon to 
prevent forward and rearward movement of the 
Wagon on the platforn, Spring means on the plat 
form for constraining the stops aforesaid towards 
the locking position, and operating levers asso 
ciated With the stops and arranged for co-opera 
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 l. 
wherein each wagon-supporting platform is con 

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 

prised by a U-shaped frame whereof the base is 5 thereto. 
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 

0. 
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FREDERICK GILBERT MITCHELL. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

Number Name Date 
818,225 Brown ------------- Apr. 17, 1906 

1,517,707 Castleman ---------- Dec. 2, 1924 
1,692,970 Warnick ----------- Nov. 27, 1928 
1,725,264 Garnett ----------- Aug. 20, 1929 
2,323,920 Knudsen ----------- July 13, 1943 

  


