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1 .

This invertioh relates to imiproverients in

material gathering and loading machines par-
ticularly adapted to undérground leading, and,
from another and broader aspect, may ‘be -said
to relate broadly to articulated conveyors of the
chain and flight type: ) =

Loading machines of the character mentioned
commonly  include material gathering dévices,
which bring the material to be loaded into the
fleld of operation of an elevating conveyor
portion or section, -at the rear end of Wwhich
there is a delivery section, which is-ordinarily
connected by an appropriate pivot mechanism
“for lateral swinging, so ‘as to permit the de-
livery of the material to a desired poinbt. It is
common to employ & single -chain and flight
.conveyor. extending from the front end of the
gathering seéction- to the rear -end -of - the de-
livery . section, the whole flight conveyor being
a single unit for the machine.

When an articulated conveyor structure is
employed consisting ordinarily, as above indi-
cated, of ‘o front -elevating section -and ‘a rear
delivery section, and there is further provided,
to prevent the escape of material between: these
sections, & pair of flexible wall elements ex-
tending between them, it is found that there is
4 tendency, as the delivery section is swung lat-
erally, for an introduction of slack into the con-

veyor chain; and, in the extreme lateral posi- .

tion of the conveyor rear end there may be so
Tauch slack that, in the absence of some form
of tightening device, serlous difficulty might be
encountered. With material such as coal, it is
- possible to provide an- adjustable mounting, say,
for the -idler at one end of the conveyor, ‘and
to employ springs whose strength and compres-
sion will be sufficient to maintain the requisite
tension in the chain during the lateral swing-
ing movements of the fail conveyor section.
However, in the handling of hard rock or-heavy
ores, it is possible that the load upon the con-
veyor may be so great that the springs, if made
strong enough to maintain the necessary ten-
sion or tautness of the chain, would place an
excessive load on the bedarings and result in un-
desirable weaf, and also in ‘excessive consump-
_tion of power in driving the fight conveyor.
Tt is also evident that, regardless of the mate=-
vial to be handled, if it be possible to dispense
with springs, and to employ more positive ten-
slon-adjusting means, it will be advantageous.

It is accordingly an object of my invention
to provide a new and improved arrangement

for keeping undesired- slack out of g flight con- 3
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2 : .
veyor chain while at the same time avolding
the excessive driving loads and undue amounts
of friction which spring positioned devices in-
volve. It is another object of my-invention to
provide an improved conveyor. It is a further
object of my invention to. provide an improved
articulated conveyor of the chain and flight type.
It is still a further cbject of my invention to
provide an improved articulated conveyor of the
chain and flight type having driving and idler
elements at the opposite ends of the chain loop,
and having improved means for adjusting the
position .of the element at the delivery end of
the conveyor for the purpose, and to. the ex-
tent required, to prevent undue slack in the
conveyor chain. It is still another object .of
my invention to provide sn improved articu-
lated conveyor of the chain and flight type hav-
ing drive and idler elements at the opposite ends
of the chain loop and having improved cam and
follower devices for adjusting the position of a
mounting mechanismfor an idler arranged at
one end of the conveyor and adapted to coop-
erate with a chain of the center run type. It
is still another object of my invention to pro-
vide an improved articulated conveyor construc-
tion . in which there may be housed within the
tail section of such articulated conveyor the
necessary mechanism for providing for the . re-
quired tension of the flight-moving chain.
Other objects and advantages of my invention
will appear in the course: of the following de-<
sceription. ) : :

In the accompanying drawings; in whiéh ‘one
embodiment which my invention may assume for
purposes of illustration has been shown,

Pig. 1 is g top plan view, in'somewhat simplified
form, of a loading machine in whiéh my {nvention
is embodied. :

Fig. 2 is a side elevational view of the 1oading
machine of Fig. 1. S ' :

Fig. 3 is a top plan view of the rear end of the
forward trough section; of the rearward trotigh
section with parts broken away, and of the intef-
mediate connecting trough ‘seetion and pivot.
mechanism, showing the arrangements for main-
taining the necessary tension of thé  ¢onveyor
chain, R

Fig. 4 is an enldrged vertical longitudinal Sec-
tional view on the plane of the line 4—4 of Fig. 3,
illustrating the pivotal connéction bétween the
forward and rearward sections of the conveyor.
~ Fig. 5is a central longitudinal vertical sectional
view on an enlarged scale taken on line 5--§ of
Fig. 3 through the rear end of the delively séé-




3
tion of the conveyor, illustrating the adjustable
mounting of the idler at that point.

Pig. 6 is a transverse vertical section on an
enlarged scale, taken on the line 6—6 of Fig. 3.

Fig. 7 is an enlarged vertical transverse section
on the plane of the line T—17 of Fig. 3 showing the
arrangements at the idler sprocket at the rear end
of the delivery section of the conveyor.

Fig. 8 is a somewhat enlarged view, with parts
in section and other parts broken away of the
structure at the left hand end of Fig. 3, showing
details of the idler element mounting.

Fig. 9 is an enlarged fragmentary view, on the
composite section line 9-—9 of Fig. 2, but turned
through 90°, showing the drive, in part, for the
gathering mechanism of the loading machine and
for the flight conveyor. _ ,

Fig. 10 is an enlarged longitudinal vertical sec-

10

15

tion taken on the planes of the line {0—10 of Fig. - -

1 with parts broken away to show details of con-
struction. .. L . . S
-:Fig.”11 is an enlarged, substantially vertical
transverse section on the planes of the line | {—1{
of Fig. 10, with parts omitted, showing the drives
for the gathering mechanism and for the drive
element of the flight conveyor.

Referring to the drawings, it will be observed
that in Fig. 1 there is shown a loading machine
‘which, except for the changes introduced by my
bresent invention, corresponds very closely to well
known constructions sold by my assignee, the J oy
Manufacturing Company. There is provided in
these loading machines a tractor supperted base
I carrying motors 2 by which, through suitable
‘driving connections not shown but enclosed in
part.in covers 3, power is-transmitted to flexible
driving and supporting tread.elements 4 whereby
‘the machine may be fed and maneuvered. The
machine includes a forward gathering section §
‘comprising an inclined upper plate 7 over the
surface' of which gathering elements 8, 8 are
‘adapted -to be moved in sucha manner that their
‘points trace orbits of such g nature as to move
the material to be handled by the loading machine
into the zone of operation of a conveyor mecha-
nism-10. ‘The structure of the gathering mecha-
‘nism per. se does not enter in any material way
info the present invention, but the drive sprocket,
later-described, for the conveyor mechanism is ac-
tuated by the same mechanism which causes the
.operation of the gathering devices. -

-2 The..conveyor .constitutes in-effect g discharge
conveyor for delivering the material collected by
the gathering mechanism, and this conveyor
mechanism 10 is of the single central chain, op-
positely extending flight type. 'The chain is in-
dicated at 18 and carries, and is adapted to move,
flight- elements (6 extending in opposite direc-
tions from the opposite sides of the chain. The
chain and flights have associated with them
trough sections, namely a forward trough sec-
.ton 18, a delivery trough section 19, and a fexi-
.ble trough section 28, the latter connecting the
- trough sections 18 and 19. The forward trough
- section 18 consists of relatively tiltable portions
each pivotable in an up and down direction about
& common axis A fixed relative to the body of
the machine. The forward portion of the for-
ward trough section swings up and down with
the gathering section 6 and has upper and lower
deck plates 22 and 23 rigidly mounted between
‘side’ members 24 and 25. The rearward portion
of the forward trough section 18 has upper and
lower deck plates 22’ and 23’ rigidly mounted
between side members 24’ and 25’. The forward
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portion of the trough section I8 is adjustable
angularly in elevation, as by a hydraulic cylinder
and piston mechanism F, and the rearward por-
tion by a hydraulic eylinder and piston mecha-
nism R, which hydraulic cylinder and piston
mechanisms, with their fluid supply, need no
description as they are standard features of ap-
paratus of my assignee, Joy Manufacturing Com-
pany. The flexible trough section has side walls
consisting of flexible plates, and its construc-
tion will be more fully described shortly. The
rearward conveyor section {9 has an articulated
connection with the first conveyor section to per-
mit lateral swinging adjustment of the rearward
section for discharging the material at opposite
sides of the machine, as will shortly be described
in detail.

The upper strand of the conveyor chain 5
moves rearwardly along the upper deck plate 22
of the forward conveyor section (8, and the
lower strand returns on the lower deck plate
23, as may be seen principally in Fig. 11. The'
conveyor chain is driven by a drive sprocket 30
fixed to a composite hollow drive shaft 31 which
is supported and driven as will shortly be ex-
plained. The rearward or delivery conveyor sec-
tion 19 has side walls 40, 49, and upper and lower
deck plates 41 and 42. An idler supporting shaft
43 is mounted at the rear end of the rearward
section, and upon this shaft an idler, later de-
scribed, and about which the conveyor chain 5
is trained, is rotatably supported. ;

The rear ends, 41 and .48, of the upper and
lower deck plates 22’ and 23’ of the trough sec-
tion I8 are both widened, and terminate along
arcuate edges to form similar enlarged deck
mempers 43 and 50.  The two arcuate edged
deck members have coaxial pivotal connection
with the corresponding deck plates 41 and 42 of
the rearward conveyor section 18 as will be
shortly described. In the form shown herein,
the pivotal connection for the upper deck plates
consists of an upright pivot sleeve member 54 ex-
tending downwardly and journaled in a com-
Dosite supporting bracket 55 secured to the un-
derface of the plate portion 47 in spaced rela-
tion therefrom, and the pivot sleeve member 54
is received in an annular bearing sleeve 56 car-
ried by the supporting bracket. The sleeve mem-
ber 64 is carried by a plate 57 which is rigidly
secured as by welding to the underface of the
upper deck plate 41 of the rear section {9. The
abutting end of the upper deck plate 41 ter-
minates in a concave arc concentric with the
pivot sleeve member 54, .so that the upper sur-
faces of the upper deck plates 22’ and 4i ‘are
flush with each other to afford uninterrupted
movement of the conveyor chain and the ma-
terial carried thereby in all positions of lateral

swinging movement of the rear section i8.

The lower deck plates 23’ and 42 are also piv-
otally connected, but this time about the axis of
an upright cylindrical gleeve 58 coaxial with the
pivot sleeve member 54.  This sleeve is formed
integrally with a’' supporting ‘bracket 59 con-
nected to- the lower deck plate 42 of the rear-
ward trough -section 19 .and extending beneath

the rear end of the widened lower deck portion
48. The sleeve 58 is journaled on a bearing sleeve

59¢ supported upon a pin 60 which is in turn
suitably supported at its upper and lower ends
by arms 61 and 62 carried by the lower deck
plate 48. S e S

To prevent the escape of material in its passage
over the widened plate portions 49 and 50 the fol-~
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lowing provision is-made: Flexible plates-§5,.65
are suitably secured to the side walls of the rear-
ward end of the forward trough section.: The
rearward ends of these flexible plate portions 68
are held by guides 67 in sliding relation ‘to the
forward ends of the.side trough walls 40 agsoci-
ated with and forming a part of the rearward
trough section 9. The lower edges of the flexi-
ble plate portions 65 lie.close to the top of the
widened plate portion 48, and as the rearwarc
trough .section {9 -swings laterally, the flexible
plate portions €5 guide the ends of the flights: 16
and keep the material from Iateral escape. There
are rearwardly diverging:side plate portions. 78,
10.secured to.the edges of the lower widened plate
portion.56, but instead of employing the flexible
side boards, there are provided forwardly.diverg-
ing guide board portionsTi, 71 integral with:the
side wall members 40.of the delivery trough.sec-
tion. Thus the lower orveturn strand of .the con-
veyor is-also guided laterally in its return move-
ment in all positions of swinging adjustment of
the rear conveyor trough section 19.

The rear section 1§ is swung laterally by -fluid
- means herein consisting of a pair -of longitudi-
nally  disposed hydraulic cylinder and piston
mechanisms 15, 75, fixedly connected to the cp-

posite sides of the delivery section and including -

telescoping. parts, :the innermost and rearmost
one of which carries.a sheave 1T at its rearmost
end. - These sheaves cooperate with cables 18
fixed at one end adjacent the forward ends of
the cylinder and piston mechanism, extending
rearwardly arouynd the sheave 11,
and around stationary sheaves 19 fixed or mount-
ed on brackets 88 secured to the sides of the de-
livery section and. then to stationary terminal
connections 81 fixed to.the widened rearward
portion 48 of the forward section of the conveyor.
This construction is not new in this present ap-
plication, and is generally used on certain of the
loading machines of my- assignee, the Joy Manu-
facturing Company, and, as will be chvious,  will
effect the swing of the delivery section of the con-
veyor in one direction or the other, the direction
being  determined by which cylinder and piston
mechanism is supplied with fluid, and the motion
being; as it were, towards the side of the appa-
ratus at which the eylinder and piston mecha-
nism which is energized lies. The fiuid supply
and control mechanism for these cylinder and
piston mechanisms need not be described as it is
a standard arrangement on apparatus of my as-
sighee, Joy Manufacturing Company. ) ‘

The drive for the drive sprocket element 30
may be now observed: There are motors, &3, ar-
ranged at opposite sides of the driving mechanism
(Fut one of which is shown in the drawings) and
rotating on transverse axes. These motors have
drive shafts 84 carrying drive pinions 83 meshing
with, and driving, gears 85, which are in turn
carried on - transverse, stub shafts 87 :and. have
formed integrally with them. drive pinions_88.

The drive pinions 88 mesh with and drive gears
85 keyed as at 90. to fransverse shafts. 81 jour-
naled, as at 892 and 83, in g frame structure or
housing 94 secured beneath the deck. . ..Shafts
85 are journaled in bearing means 96 and 97, also
in the frame or housing 84, and carry, sleeves. 58
to which certain of the friction dises 88 are keyed,
while others of these discs are keyed at 190 fo
members 181 which are keyed at-102 to the shafts
gf. Tt will be noted.that the journalings of the
shafts 8 in the bearings 82 -are- through the
members }81, and.the bearing means. 8§ are car-

then forwardly

10

20

- 25

30

40

65

60:

65

70

78

ried by the members 101 which.are ‘journdled. in
the bearings 82. Suitable spring loading means
for the friction discs is provided at 103, and man-
ual operating means for applying the force of the
spring loading means to the discs is.shown in part
at 104. The shafts 95 carry drive sprockets 108;
which are corinécted by chains 107 to other driven
sprockets 108 keyed at 189 to worm shafts 110
journaled in bearings {il and: {12, there being
pairs of these bearings at either side of the gath-
ering mechanism. The worm shafts are adapted
to drive worm ‘wheels (13 which are secured to
generally upright shafts {14 which carry crank
arms |45 at their upper ends, said: crank arms
having crank pins {16 fixed in bores {1 formed
in arms 118 which carry digging elements 118:at
their forward ends. The other ends of the arms
are connected pivotally to links 129 swingable
about stationary pivot voints {2{. The structure
just described, as will ke noted, is duplicated:at
both sides of the machine, and- the shafts 110
have suitably splined ends 123 received in-eorre-
spondingly grooved bores 124 in the composite
shaft structure 31, so that the gathering mecha-
nisms are maintained in synchronized: relation

- through their interconnection through ‘the com-

posite shaft 34, and each delivers power -for the
driving of the drive sprocket 20. : .
Arranged between the upper and lower.runs of
the conveyor chain and mounted between ‘the
plate 57 and the bracket 85 and secured to the
latter is a cam member- {40 having a curved sur=
face 141 which is formed on an arc .of greater
radius than the distance between the center point
of said cam surface and the axis of pivotal move-
ment of the delivery conveyor section. Arranged
to cooperate with the cam surface 11 is a cam
sollower roller 143 mounted between the top and ‘
bottom plates 144 and 145 of a iongitudinally
extending thrust element 148 which extends rear-
wardly and centrally between. the sides. of . the
delivery conveyor section {9. The roller is suit-
ably journaled in hearings in the top and bottom
plates 144 and 145, and these plates are connected
together, by welding, to intermediate plates or

bars 187, so.that & box-like or hollow rod struc-

ture is produced for the thrust element {45.. This

‘box-like rod strueture is guided adjacent its-for-

wsrd end between guide- rollers 150, 158 jour-
naled on fixed pins151. These pins 151 are se-
cured at their upper-ends in. the plate 87 and at
their lower ends in a cross plate 152 supported by
prackets (53 bolted at 154 to the plate 57. The
thrust element. 146 is slidable above.a plate mem-

.ber 155, and lies between upright plates 156 ex-

tending longitudinally. of thie tail conveyor .sec-
tion 18 and welded to transverse plate sections
{57 which in turn are welded to the side plates
43 and: have the plate members. 155 welded. to
them. The rear end of the thrust element 146
has welded to'it a member 188 provided with lon-
gitudinally extending slots- 159 and a rearward
noteh 166 having a transverse forward wall 161,
A longitudinally ribbed horizontal plate portion
{52 has integral with its rearward end a housing
163 for the accommodation of beéaring means;
including the supporting ‘shaft 43, for the idler
for the chain (5. The housing 183 has integral
therewith a yoke-like portion 154 carrying a-screw
165 whose head 168 is engageable with the'surface
or wall (61. Studs 157 project downwardly from
the plate portion 182, through- the slots 159, and .
carry nuts 168, Clamping plates 170 are adapted
to be forced upwardly against the bottom: of
member {58 to clamp to: the latter the horizontal
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plate (62. ~The screw 165 is used to tension the
chain 15 and the clamping of the parts together
relieves the screw of the heavy thrusts encoun-
tered at times in use. .

The housing 163 has opposite ends in which
the shaft 43 is keyed and which have secured to
them end plates iT1 slidably received in guides
112 formed in the side plates 8. Bearing sleeves
{13 mounted on the shaft 43 rotatably support a
tubular shaft 174 on which a rear idler ring or
roller 175 is mounted for coaction with the chain
15. A plate 118, slotted at 177 to fit around the
idler 179, overlies the housing 163, and is secured
in any suitable manner to the latter.

The mode of operation of my invention will be
clear from what has been said. The drive de-
scribed for the gathering mechanism and for the
drive sprocket 38 will be operated in the usual
manner to effect circulation of the chain (5 and
the flights 16, and the chain will be guided by
the rolier 175 at the rear end of the delivery
trough section 19. The proper initial tension of
the chain (5 will be established with the de-
livery section [9 in line with the forward trough
section 18, and with the nuts 168 backed off
slightly on the studs 167 so as to permit sliding
of the housing 163 relative to the member (58,
the screw 165 will be adjusted in such manner as
through the coaction of its head 165 with the
wall {61 to effect the proper overall length of the
orbit of the chain {5. The nuts 168 will then
be tightened up and clamp the housing 153 to the
member (58. :

When the tail section 18 is swung laterally, the
Toller 143 will travel along the cam surface 141,
and as the distance between points in this
cam surface and the axis of pivotal movement
increases towards the opposite ends of the cam
surface, the roller will be forced outwardly,
that. is longitudinally, toward the rear of the
conveyor section {9 as this section progressively
moves . further and further to either sida.
Thus the slack which would otherwise be in-
troduced into the chain 15 will - be prevented
from developing because the bodily move-
ment of the roller 143 will be attended by
longitudinal movement of the thrust element

146 with a resultant movement rearwardly of the -

housing 163 and accordingly of the idler roller
{75. Correspondingly, as the tail section [9 is
swung back towards alinement with the forward
section 18, there would result, through an elimi-
nation of the corner-cutting action of the chain
adjacent the pivot mounting of the rear conveyor
section, a reguirement for forward movement of
the idler roller 115, and this will be permitted by
reason of the fact that as the roller {43 ap-
proaches the middle of the cam surface (41, it
will also be permitted to approach the pivot axis
about which the tail conveyor portion swings.

Obviously by properly shaping the cam surface

141, the necessary movements of the idler roller
can be precisely effected. Because the parts are
arranged and housed as'indicated, a well pro-
tected and durable construction will be provided,
and because of the guiding of the housing 163 in
the side frames 40, there will be no tendency for
8 loss of alinement with the parts at the rear of
the delivery section {9.

While there is in this application specifically
described one form which my invention may as-
sume in practice, it will be understood that this
form of the invention is shown for purposes of
illustration and that the invention may be modi-
fied and embodied in various other forms without
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departing from its spirit or the scope of the ap~
pended claims. .

What I claim as new and desire to
Letters Patent is:

1. In an articulated conveyor, a pair of trough
sections, one of which is horizontally swingable
with respect to the other about an upright axis,
flexible trough side wall providing elements ex-
tending between said trough sections and flexing
upon relative swinging between said sections to
move - the median line between said elements
laterally relative to said upright axis, an endless
conveyor extending along said trough sections
from one end of one trough section to the opposite
end of the other and having at its opposite ends
drive and idler means, said endless conveyor
having an active run guided, between said trough
sections, by said flexible elements and a return
run below said active run, and means extending
through one of said trough sections between said’
active and return runs for effecting bodily move-
ment of one of said drive and idler means to
maintain substantially uniform tension on said
conveyor automatically during horizontal swing-
ing movement of said movable trough section.

2. In an articulated conveyor, a pair of trough
sections, one of which is horizontally swingable
with respect to the other about an upright axis,
fiexible trough side wall providing elements ex-
tending between said trough sections and flexing
upon relative swinging between said sections,
such flexure attended by movement of the median’
line between said elements laterally relative to
said upright axis, an endless conveyor extending
along said trough sections, said endless conveyor
having an active run guided, between said trough
sections, by said flexible elements and a return
and further having
driving means and idler means rotatably sup-
ported by said trough sections, one of said means
having a support slidable relative to the trough
section which supports such means, and means
extending through said last mentioned trough
section and disposed for its full length between
said active and return runs for effecting sliding
of said support automatically to maintain the
tension on said conveyor substantially uniform in
all positions of relative horizontal swing between
said trough sections.

3. In an articulated conveyor, a pair of trough
sections, one of which is horizontally swingable
with respect to the other, an endless CONveyor ex-
tending along said trough sections from one end
of one trough section to the opposite end of the
other and having at its opposite ends drive and
idler means, said conveyor having active and re-
turn runs, and means disposed between said
active and return runs, including a thrust ele-
ment and a cooperating cam for automatically
effecting bodily movement of one of said drive
and idler means to maintain substantially uni-
form tension on said conveyor during horizontal
:;;vinging movement of said movable trough sec-

on.

4 In an articulated conveyor as recited in
claim 3, the improvement that the thrust element
is carried by the horizontally swingable trough'
section and the cooperating cam is fixed relative
to the other trough section. :

5.. In an articulated conveyor, a pair of trough
sections, one of which is horizontally swingable
w1th‘ respect to the other, an endless conveyor in-
clqdmg upper and lower runs extending along
said trough sections and having' driving means
and idler means rotatably supported by said

secure by
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trough sections, said trough sections having ‘&
pivotal connection between said runs, one of said
means having a support slidable relative to the
trough section which supports such:means, and
means for effecting sliding of said support auto-
matically to maintain the tension on said con-
veyor substantially uniform in all’ positions of
relative- horizontal swing between. said trough
sections, said last mentioned means including. a
thrust bar lying between the runs of. the con-
veyor and 2 cooperating cam disposed between
said runs and relative to which the trough sec-
tion which is horizontally swingable with respect
to. the other trough section is swingable.

6. ITn an articulated conveyor, a pair of trough
sections; one of which is horizontally swingable
with respect to.the other; an endless conveyor:ex-
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tending along said trough- sections and having’ -
upper and lower runs and also having driving -

means and idler means rotatably supported by
said trough sections; one of said means having a
support slidable relative to the trough section
which supports such means, and means inelud-
ing a thrust element supported for longitudinak
movement by the swingable trough section and

20

" between said trough:sections:. -

Z5

lying along the median longitudinal line of the

latter and further including cam means disposed:
between said runs and coacting with said thrust

element to. effect longitudinal movement thereof
upon relative swinging movement between -said
trough: sections, for effecting sliding of said sup-
port automatically to maintain the tension on
said conveyor substantially uniform in all posi-
tions of relative horizontal swing between sgid
trough sections.: w : :

7. In an-articulated coriveyor, a-pair of pivotal- ;

1y.-connected trough' sections, one of which is

horizontally’ swingable with respect to the other, -

an endless conveyor-extending along said trough
sections and having upper and lower runs and
also having driving means and idler means rotat=

30

v 10 :
stantially uniform in.ail positions of relative hort:
zontal: swing between:said. trough- sections; the -
pivotal connection: between. said: trough sections -
including a. pivot between said runs. e

9. In an articulated conveyor, & pair of -trough
sections, one.of which. is horizontally -swingable:
with respect, to the-other; an endless conveyor in=
cluding active and return runs extending: along .
said trough sections and-having-driving: means
and . idler. means. rotatably ' supported. by :said
trough sections, one of said means having a sup-
port slidable relative to the. trough-section: which
supports such means, and means including a-cam -
fixed relative to -one-of-said trough- sections and :
disposed hetween said active and return runs ang
a thrust element. disposed-for its full: length ;he-
tween said runs and having means for adjustably
fixing its length and. movable longitudinally:.of )
the- other. of. said. trough- seetions for. .effecting -
sliding of said suppert automatically. to maintain:
the tension: on said: conveyor substantially:uniz
form in all positiens of relative-horizontal swing

'10. In. a conveyor, & pair of conveyor: trough

"sections. one of which is-swingable-about: a; gen=

erally. upright axis relative to-the other, an end-.
less-flexible-conveyor extending along said trough:
gections. and: ineluding upper-and: lower: runs;
means arranged between said runs for maintain=
ing substantially uniform tension:of-said endless

" flexible conveyor-in. the- different-angular relg-

35

on.:swing: of the latter; and.a thrust, elementof, - 77
* substantially- the length: of. and: carried by said: . -
swingable. section. and- movable longitudinallyzef, -

40

- operative- on- adjustment -to-vary the tension:ef:

ably supported by said trough sections, one of said
means having a-transversely extending stpport -

slidable relative to the trough section which sup-
ports such means, the pivotal: connections: be~
tween- said trough sections. including “aspivot
located between said runs and means including
a thrust element operatively connected with said:
support adjacent the ‘transverse center thereof
and . supported  for longitudinal ‘movement in

planes intersecting said pivot by the swingable

trough' section, and means,: ineluding -a  cam
located between.said runs; coacting with -said
thrust: element to-effect longitudinal movement
thereof upon- relative swinging i movement: be-

tween said trough sections, for éffecting sliding of:

said support. automatically to' maintain the ten-
sion on said conveyor substantially’ uniform in
all positions of relative herizontal swing hetween
said trough sections. S :

8. Tn anarticulated conveyor, &:pair of pivotal-
1y-connected trough sections, one of-which is: hori-
zontally swingable with respect to the other; an
endless conveyor extending along’ said trough
sections and- having upper and lower runs: and.
also having driving means and idler means rotat~
ably -supported by said trough ‘sections, one of

said means having a support slidable relative to

the: trough section which supports-such- means,
and means disposed. between said runs:and in-
cluding a, cam fixed-relative to one-of said trough
sections-and a single thrust element-movable lon~
gitudinally of the other of said trough. sections
for-effecting sliding-of said: support automatically

to. ma,intain the tensiqn. on 'said- gonveyor sub-

" extending along. said: troughs-from:one end:,
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tions-of said swingable trough:section to the other;’ . ; -
“of said-trough- sections; said means-for:maintgin-. B

ing substantially- uniform, tension of said-endless

‘flexible conveyor: including a .cam-element: relasr

tive-to which.said swingable trough-section-moves; . ;

the latter midway- between: the sides thereofiand:

_said. endless. flexible: conveyor, .said: con;vey'orf .

trough sections-having a pivotal.connection:im-. B
tersected by-the longitudinal median line-of.said;. .
thrust element.. - e e ey

11. In. an: artieulated: .conveyor;: a: s
troughs; oene-of which-is- horizontally:swingable: . -
with. respect to- the other, an-endless:eonveyor:.

one-trough to the opposite-end of the: other;and;
including active and -return- runs. and.-.an idlexs .
supperted by one.of: said-troughs and a- drive ele= .

. ment: supported by the other, of said:troughs at: 0
the end of the latter more remote from said idlery . -

a -movable -mounting for said -idler- arranged:te: -
move: said- idler rectilinearly:with respect:to:its:
trough upon-horizontal- relative swinging mave=: .

‘ment-between said troughs to maintain a uniform:

tension on said conveyor in .all the:different an-
gularrelations between said troughs, said mount-:
ing ineluding- cam-means adjacent the pointcof
articulation of said’ conveyor, a--cam: -follower:
associated with said-cam:-means;-and. operative:
connections between said-idler; mounting and said:
follower for:rectilinearly moving sdid idler: withe
respect to-its trough-upon-movement:of-said: cam:
follower relative to'said cam, said operative-¢ons: .
nectionhs disposed - for the-full length-thereof-be=
tween said active and return runs.:- Ui
12.A; conveyor- -organization: of- the- endless:
chain and scraper: type ‘comiprising, in: combinas
tion, a first-trough:section, ar relatively movable;.
second: - trough. -section: pivotally  supported: 40
swing laterally with. fespect to :said:fist:drough;. -
section;. .and means: conneeting said:frough-secs
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tions together to form ‘2. continuous trough from
one end of one trough section to the opposite end
of the other including a pair of flexible side walls,
an endless -conveyor of ‘the endless, flight-
equipped, center chain type movable along said
‘trough sections from a point adjacent the front
end-of said first trough séction to the opposite
end- of the other trough section and having top
and bottom runs, rotatable drive and idler ele-
ments for said chain at the mutually opposite
ends of said trough sections, means for driving
gald. drive element, and ‘means for bodily ad-
Justing the position of oneé of said elements rela-

: tive to the trough section at the end of which
‘it'ls disposed including a cam, a follower for said
cam; thrust means supporting said follower and
extending along the center line of the trough sec-
tion Jast mentioned, and means for rotatably sup-
‘porting saild last mentioned element positioned
for actuation by said thrust means, said cam, fol-
lower, and thrust means all disposed between the
top and bottom runs of said conveyor,
13. A conveyor organization of the endless
chain and scraper type comprising, in combina-

tilon, a first trough section, a relatively movable,

second -trough section pivotally supported to
swing laterally with respect to said first trough
section, and means connecting said trough sec-
tions' together to form a continuous trough from
ohe end of one trough section to the opvosite end
of the other including a pair of flexible side walls,
~-an:-endless ‘conveyor of ‘‘the endless, flight-
eduipped, ‘center chain type having upper and
lower runs-and movable along said trough see-
tions from a point adiacent the front end of said
Airst trouizh section to the opposite end of the sec-
ond-trough section, rotatable drive and idler ele-

ments for said chain at the mutually opvosite:

.ends-of said first and second trough sections re-
spectively, means for driving said drive element,
‘and means for bodily adjusting the position of

' sald’idler element relative to the second trough
section including a cam, a follower for said cam,
thrist ' meéans supporting said follower and ex-

~tending along the center line of the second trough
section for its own full length, and means for
rotatably supporting said idler element positioned
- -10r acétiation by said thrust means, the pivotal
- support of sald second section on said first sec-
tlon including g pivot pin between the upper and
Iower funs of said conveyor. ' -
14, In an articulated conveyor, pivotally con-
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cam, said conveyor having upper and lower runs
and said cam surface and follower member both
disposed between said runs.

15. In an articulated conveyor, a pair of alined
troughs, one of which is horizontally swingable
with respect to the other, an endless conveyor
extending along said troughs. from one end of
one trough to the opposite end of the other, a
transverse shaft mounted at one end of said con-
veyor for slidable movement with respect thereto
longitudinally thereof, an idler on said shaft, and
means connected with said shaft, for rectilinearly.
moving said shaft with respect to said swingable
trough upon horizontal swinging movement of
sald swingable trough for maintaining a uniform
tension on said conveyor in all positions of articu-
lation thereof including a stationary cam extend-
ing across said conveyor adjacent the point of

" articulation thereof, s follower engaging said cam

and movable longitudinally of said conveyor, and.
an operative connection between said follower
and said shaft, for rectilinearly moving said shaft
relative to said. conveyor longitudinally of the
latter upon movement of said follower along said
cam, said conveyor having upper and lower runs
and said cam, follower and operative connection
all arranged between said runs.

16. In a conveyor, a pair of conveyor trough
sections one of which is swingable about a gen-
erally upright axis relative to the other, an end-
less flexible conveyor extending along said trough
sections and including upper and lower runs, and
means‘arranged between said runs for automati~
cally maintaining substantially uniform tension
of said endless flexible conveyor in the different
angular relations of said swingable trough sec-
tions to the other of said trough sections, said

"+ substantially uniform tension maintaining means

40
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1 nected receiving and delivery troughs, said de- -

». Hvery trough horizontally swineable with respect
. to said receiving trough, an endless conveyor ex-
tending along said troughs from one end of one
trough to the opposite ‘end of the other and-in-
cliding an idler mounted 6n said delivery trough,
and a'movable mounting for said idler support-
ing: the same for rectilinear movement with re-
spect to its trough’ upon horizontal swinging
movement of said delivery trough across the rear

. end of said receiving trough, to maintain a uni-
form tension on said conveyor in all positions of

. sald swingable delivery trough with respect to
said stationary receiving trough and including a

- stationary cam surface extending across said con-
veyor-adjacent the point of articulation theéreof,
2 follower member engaging said cam surface,
and operative connections between said follower
member and said idler for rectilinearly moving
said idler with respect to its trough in one direc-
tion.or for permitting said conveyor to move said
-1dler: rectilinearly in’an opposite direction upon
rmnvement of said follower member along said

G0
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including an adjusting element lying for its full
length between said runs and arranged for move-
ment longitudinally by swinging of the swingable
one .of said sections. - g

17. In a conveyor, a pair of conveyor trough

sections one of which is swingable about a gen-

erally upright.axis relative to the other, an end-
lessiflexible conveyor extending along said trough
sections and including upper and lower rums,
means for supporting the one of said trough sec-
tions which is swingable relative to the other for
such swinging movement including a pivotal con-
nection between said ‘trough sections lying be-<
tween said runs, and means arranged between
said runs for automatically maintaining substan-
tially uniform tension of said endless flexible con-
veyor in ‘the different angular relations of said
swingable trough section to the other of said
trough- sections, said substantially uniform ten-
sion maintaining means including a stationary
cam in fixed reldation to said upright axis and dis~
posed between said upper and lower runs.

18. In an articulated conveyor, a pair of trough
sections, one of which is horizontally swingable
with respect to ‘the other and which has upper
and lower alined pivots' for supporting ‘it for
swing, an endless conveyor. extending along said
trough -sections and having driving and idler
means, one of which is adjustable relative to the
other, said endless conveyor having upper and
lower runs between which said driving and idler
means and one of said alined pivots are all dis-
posed, and means for automatically effecting ad-
justment of said adjustable means to maintain
uniform conveyor tension during conveyor swing
including cooperating elements also arranged be-
tween the upper and lower runs of said conveyor
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19. In an articulated.conveyor, a pair of trough
sections, one of which is horizontally swingable
with respect to the other and which has upper
and lower alined pivots for supporting it for
swing, an endless conveyor extending along said
trough sections and having -driving and idler

means, one of which is adjustable relative to the:

other, said endless conveyor having upper and
jower runs between which said driving and idler
means and the upper one of said alined pivots
are all disposed, and means for automatically
effecting adjustment of said adjustable means to
. maintain uniform conveyor tension during con-
veyor swing including cooperating elements. also
arranged between the upper and lower runs of
said conveyor.

20. In an articulated conveyor, mutually ad-
_ jacent trough sections one of which is swingable
with respect to the other, elements providing

flexible trough side walls extending between said-

trough sections and flexible upon relative swing

between said sections, the median line between ’
said elements moving, upon such relative swing,

relative to the apex of the angle formed by the
center lines of said sections, an endless conveyor
extending along said trough sections and having
sn active run guided; between said trough sec~
tions, by said flexible elements and a spaced re-
turn run and further having driving means and
idler means, one of which means has a support
on one of said trough sections movable longitudi-
nally relative to the latter, and means extending
through said last mentioned trough section and
disposed for its full length between said active
and return runs for effecting movement of said
support longitudinally of the trough section which
supports it automatically to maintain the tension
of said conveyor substantially uniform in all of
the angularly related relative positions of said
trough sections,

21. In an articulated conveyor, & pair of trough
sections one of which is swingable with respect
to the other, an endless conveyor extending along
said trough sections and having drive and idler
means associated therewith, one of said drive and
idler means at the extremity of one of said trough’
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disposed :between the active and return runs of
said conveyor and a thrust element disposed for
its full length between said runs and movable .
longitudinally of the other of said trough sections
for effecting bodily longitudinal movement of said
support relative to the trough sectionn which sup-
ports it automatically to maintain the tension
of said conveyor substantially uniform in all posi-
tions of relative swing between 'said trough
sections. ;

23. A conveyor organization of the endless

“chain and scraper type comprising, in combina-

tion, a first trough section, a second trough sec-.
tion having g free end and swingably mounted -
with respect to the first trough section to posi- -

tion its free end at different locations in a com-
mon series of planes, means including a pair of
fléxible side walls connecting said frough sec-
tions together.to form a continuous trough, a
conveyor of the endless, flight-equipped, center
chain type movable along said trough sections
and having active and return runs, rotatable idler
and power driven drive elements for said con-
veyor, one of said elements at said free end, and
means for bodily adjusting the position of said
one of said elements at said free end relative
to the latter including a cam, a follower for said
cam, thrust means operatively connected with
said follower and extending along the center line
of the trough section at the end of which said
last mentioned element is disposed, and means.

" for rotatably supporting said last mentioned ele-
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sections remote from the other, said conveyor -

having active and refurn runs, and means, dis-
posed for its full length between said active and
return runs and including a thrust element and
a cooperating cam, for automatically effecting
bodily movement of said one of said drive and
idler means to maintain substantially uniform
tension on sa2id conveyor in the various angularly
related positions between said trough sections
attained by relative swing,

929, Tn an articulated conveyor, a pair of trough
sections, an endiess conveyor including active and
return runs extending along said trough sections
and having driving means and idler means one
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ment positioned for actuation by said thrust

“means, said cam, follower and thrust means all

disposed between the active and return runs of
said conveyor, .
24. In a conveyor, a pair of conveyor trough

- sections, one of which has a free end and which

is swingable about an axis to vary the location
in a series of common planes of-said free end,
an endless flexible conveyor extending along said
trough sections and including active and return
runs, and means arranged between said runs for
automatically maintaining substantially uniform
tension of said endless flexible conveyor in the
different positions of said free end attained by
swinging of the trough section having said free

‘end, said substantially uniform tension main-

taining means including an adjusting  element

lying for its full length between said runs and

grranged for movement longitudinally by swing-
ing of said section having s free end relative to
said other section,

JOHN MERCK.
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of which means has a support mounted on one

of said trough sections and movable bodily length-
wise of the latter, a pivotal mounting providing
for swing of one of said trough sections with
respect to, the other, and means including a cam
fixed relative to one of said trough sections and
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