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3,101,144 S
TROUGHING ROLLER ASSEMBLY .
Roy F. Lo Presti, Chicago, Hl., assignor to Goodman

Manufacturing Company, Chicago, Ik, a corporation’.

of Hiinois - . o
Filed Oct. 27, 1958, Ser. No. 769,944
3 Claims. (CL 198-—152) '

. This inverition relates in general to flexible strand con=.

veyors having good belt-roller contact characteristics and

particularly ‘to a troughing idier assembly. o
Flexible strand conveyors of the type illustrated in the

Crages et al. Patent No. 2,773,257 have come into in-

creasingly widespread use dué to their ruggedness, adapt-

" ability, and low initial and- maintenance costs. : In this
type of conveyor a pair of flexible strands, such as wire
ropes, are suspended from supporting stands and- flexible
troughing idler assembiies ere hung from the strands at

intervals. ;A flexible belt is. then trained along the bed :
formed by the troughing idler assemblies to thereby form.
a movable flexible platform for carrying coal, ore, slurries

and the like. !

The troughing idler assemblies are generally composed
of a primary center load carrying or trajning - roller
flanked by a pair of wing rollers which are pivotally con-
nected to the ends of the center roller.. The outside ends
of the wing rollers are then connected to the flexible
strands by any suitable securing means such as hooks or
the like. Since the rollers are pivotally connected, they
are extremely flexible-and their angularity with respect to
one another will vary with the load placed upon them.

When the assemblies support only a flexible belt and.

carry no load, the angle of flexure between the ‘center
and wing rollers may be on the order 1of ten to twenty
degrees, whereas under load conditions the angle of
flexure may be as high as sixty degrees. . ’
Several factors affect the tendency of the flexible belt
to remain trained along the moller assemblies. In a

loaded condition, the weight of the load will press the

‘flexible belt into intimate contact with the rollers, par-
ticularly the center roller, and.a good training effect is
achieved.. In an unloaded condition, the flexible belt may
make little or only intermittent contact with the primary
training roller due to the inherent stiffness of the belt

and detraining tendencies inherent in any flexible strand’

conveyor may cause the belt to run up one wing roller
and down the other. 'Of even more importance in main-

: which the vm‘i_mary center-load carrying training roller-is
" ‘maintained above the upper inner edges of the wing

10

rollets. i o .

Yet another object is to provide a pivotal connecting
assembly ‘for: maintaining the primary training: roller of -
aunifonm diameter troughing idler assembly.-above the
upper inner edges of the wing rollers in all loaded and un-
loaded conditions: : R

- Yet another. object :is to provide a troughing idler as-
semibly wherein the primary” training roller is resiliently
suspended between a pair of wing rollers-to thereby main-

* tain the level of the primary training roller above the level
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of the adjacent upper inner.edges -of the wing rollers in-

" at least a no load condition while permitting the primary

roller to approach the level of the upper edges of the wing

. rollers-under loaded conditions; . v
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Yet a funther object is to provide a resilient oonnectiﬁg
‘assembly capable :0f receiving and supporting the primary

fraining rollér :of a -troughing idler assembly which de-"

forms under 1oad to thereby vary the position of the train-
itig roller with respect to the wing rollers." N
“Other objects and advantages of the invention will be-
comie - apparent from the following description: taken in
connection with ‘the: accompanying drawings wherein by
way -of illustration and example certain’ embodiments of -
the invention are set forth. - o ’ :
FIGURE 1.is a ventical diagrammatic sectionial view
of a portion of a flexible strand conveyor illustrating one -
embodiment of the present invention; R
FIGURE: 2-is ‘an enlarged elevation of the troughing
idler assembly illustrated in FIGURE 1; »
‘FIGURE 3 is a view similar to FIGURE 2 illustrating
a modificationof the invention; S Sy
FIGURE 4 is & partial view of adjacent roller’ ends.

taken along the line 4—4 of FIGURE 3. with parts in

- section;
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taining good belt training is the location of the idler as- '

semblies between the supporting stands.  Those' assem-
blies located near the midpoint between stands tend.to
seek @ lower level than those closely-adjacent the ‘stand
due to the catenary sag of the strands which is accentuated
by the weight of the assemblies. In this condition, the

flexible belt may pass over the middle assemblies without

making contact with the primary roller. The amount of
contact will depend on factors such as the weight and
inherent stiffness of the belt, the tension in the belt, and,
primarily, the spacing between stands and assemblies.
Accordingly, the primary object of the invention is to
provide means for maintaining the primary training roller
in contact with the flexible belt under all conditions of
load and idler assembly spacing. - - :
Another object is to provide means for maintaining the
primary training roller -of a troughing idler assembly
above the upper inner edges of the adjacent wing rollers
under all conditions of load and idler assembly spacing.
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Yet another object is-to provide means for maintaining

the primary training roller of a troughing idler assembly

above the upper inner edges of the wing rollers while 7 0

utilizing conventional pivotal connecting mieans.
Amother object is to provide a troughing idler assembly
composed of rollers of substantially uniform diameter in

‘at -unequial inctrements along ‘the strands.

_means not shown.

FIGURE 5. is another modification of the invention
showing a ‘troughing" idler assembly "in ' an unloaded
condition; - - - . e : .

FIGURE 6 is a view taken substantially along the line
6—6 of FIGURE 5:with parts in section; .

- FIGURE 7 is a.partial sectional view taken along the
line 7—7 of FIGURE 6; -

_FIGURE 8.is 4" view of the troughing idler assembly
of FIGURE 5 in a loaded condition; and ~ .

FIGURE 9 is 4 detail view of the connecting assembly
of FIGURE 8 with parts in section. )

Like reference numerals will be used to indicate ‘like
parts throughout the description of the figures. -

Referring now to. FIGURE 1, a portion of a flexible
strand conveyor ‘is indicated at 10. “The conveyor con-
sists of a plurality of stands 11 and 12 supporting a pair
of flexible strands 13 and 14 which may be wire ropes
or the like.. A plurality of troughing idler assemblies 15,
16, 17 and 18 ‘are hung from the flexible strands at inter-
vals. The assembliés may be equally spaced or staggered,
In place of
altérnate supporting stands, spreader bars 1% may be em-

“ployed to .counteract the catenary sag of the flexible

strands between adjacent stands, -A flexible belt having
an upper load carrying reach 20-and a lower return

reach 21 is carried by the troughing ddler assemblies

18— 18 and return-roller assemblies 22 and 23, respec-
tively. - Any convenient power means (not shown) may
be utilized to. move the belt along the idler assembly. The
belt and flexible strands are tensioned by ‘any suitable

Referring now to FIGURE 2, the troughing idler as-
sembly 16 of FIGURE 1 is there shown as:including a
center primary load carrying training roller 24 flanked
by a pair of end or wing Tollers 26 and 28. The wing
rollers are .joined to the iraining roller by means of



. 3 :
pivotal connecting links 3§, and the entire assembly is
suspended from the flexible strands 13 and 14 by any
suitable hook connecting means 32 and 34. In this fig-
ure, ‘and in FIGURES 3 and 5; the rollers: are .free to
rotate about their shafts which are non-rotatable. In
some applications it may be advantageous to utilize rotat-
able shafts but since the construction of the rollérs is not
-essential to an understanding of the invention, they have
not been illustrated further in detail: :

The primary iraining roller-24 has a diamieter substan-
tially greater than the diameter of the wing rollers 26 and
28.- This causes the belt 20 to rest upon the upper bear-
ing surface of the training roller throughout substantially
its entire length because the upper outer edges 36 and 38
are at a higher level than the upper inner.edges 40 and
42 of the wing rollers. This difference in elevation is

substantially equal to the catenary sag of the strands be-

tween idler assemblies 15 and 18 and the result is'a sub-
stantially level bed for the belt. In some applications it
may be advantageous to maintain the: edges. 36 and 38
only just slightly above the edges of ‘the wing rollers so

that the span of unsupported belt between rollérs will be

at a- minimum throughout all angles of flexure.

Referring now to FIGURE 3, another embodiment of |

the invention is stiown in which the wing roflers 26 and
28-are flexibly connected to a center roller 44 by pivotal
connections 60-and 62. The assembly is suspended from
the flexible strands 13 and 14 by means of hook connect-
ing means 32 and 34. In this instance the diameters of
the rollers-are substantially the same. but the upper outer
edges 45 and 46 of the fraining roller are maintained
above the level of the upper inner edges 47 and 48 of
the wing rollers at all times by the pivotal connecting
assemblies one of which is shown in detail in FIGURE 4.

Referring now to FIGURE 4, a portion. of the .cénter
and right wing rollers 44 and 28 is shown joined by
pivotal connecting’ assembly 62. The training roller is
supported on shaft 49 journaled.in bearing 50° which is
received in a recess 52 within a liead 54 welded or other-
wise suitably secured to the interior of the roller. Shaft
49 projects slightly beyond the erid of ‘the roller and is
necked down beyond the bearing to receive a retaining
ring 56 which holds the bearing in place and serves as a
backstop for the pivotal connecting striicture 62.

Pivotal connecting assembly 62 consists of a pair of
members adapted to be received:upon’the ends of the
shafts that meet at a common pivot point 63.. The left
member consists of a sleeve portion 64 adapted to be re-
ceived upon the projecting end of the roller shaft and an
inclined arm portion 66 recessed at 68 to form a seat for
a similar arm portion 76 on the right connecting member.
Any suitable securing means may be: utilized ‘to secure
the connecting members to the shaft; In this instance
Tegistering - apertures in the shaft and sleeve portion re-
ceive-securing pin 72. The arm members are apertured
as-at 74 and 76 to receive connecting pivot pin 78 which
permits pivotal movement between the two assemblies.

It will be understood that the shafts may either be
rotatable - or non-rotatable.
shown as dead shafts and the arm-member 66 of the left
connecting member -is’ sloped downwardly and the arm
member 70 -on the right- connecting member is slanted
upwardly so that the pivot point 63 is located between the
projections of the central axis of the rollers when they
are each in a horizontal position. By maintaining the
pivot point below the center axis of the training roller
and above the center axis of the wing roller, the upper
outer edge 46 of the training roller is always maintained
at a higher elevation than the upper inner edge 48 of the

wing roller. -The pivotal connecting assemblies 60 and 62 -

may ‘be interchangeable, and the assembly has the ad-
vantage of utilizing rollers of a uniform diameter.

Referring now to FIGURES 5 through' 9, ‘a.third em--

bodiment .of the invention is illustrated.: In FIGURES
5, 6:and 7 the troughing idler assembly 80.is shown as

In this instance, they are-
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consisting of a pair of wing rollers, 26 and-28 and a
center fraining roller 81. The rollers are pivotally con-
nected by suitable pivotal connecting assemblies 82 and 83

- and the entire assembly is siuspended from strands 3 and

‘10

14 by suitable hook assemblies 32 and 34.

Referring specifically to FIGURE 6, rollers 81 and 28
include projecting shafts 84 and 88 respectively which
may be journaled in suvitable bearings not shown. The
projecting end of shaft 84 is journaled in a resilient cush-
ioning member 90 secured to a guard bar 85 which has a
pair of projecting tabs 86 and 87 forming a yoke.in which
the projecting end of shaft 88 is received. Theé tabs and
shaft 88 are suitably apertured to receive a pivotal con-

. necting pin 89 or the like.
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"The: resilient cushioning member 99 consists of, in this
instance, a'r1ing: or bushing of deformiable material 91
such as rubber which is received in an encasing shell 92.
A “bearing- seat or collar 93 positioned concentrically
within-the encasing shell forms a wear resistant seat for
the shaft. Any suitable securing means such as L mem-
bers 94 welded or bolted to the guard bar 85 may be
used to join the deformable member to the guard bar.

Although - guard bar 85 is shown as ‘interposed be-
tween the deformable member 98 and the yoke, this con-
struction could be dispensed with and ‘the deformable
member connected directly fo the yoke. - The bar acts as
a base on which the deformable meniber may be vertical-

‘ly positioned to ‘position the upper. inner edge 99 of the

training roller with respect to the wing roller. The guard
bar also serves to fend off objects which would prevent
movement of the training rollers. The deformable mem-
ber is secured to the guard-bar so that the axis of shaft 84
lies substantially above the central.axis of shaft 88 when
the rollers are in a horizontal position; as best sesn in
FIGURE. 7; . '

In FIGURES 8 and 9, the troughing idler assembly is
shown in a loaded condition. Training roller 81 has
moved downwardly with respect to the guard bar 85, and
the angle of flexure: between the rollers has increased con-
siderably. “Under. load conditions, that portion of the
deformable material above the collar 93, which is indicat-

ed at 95, is placed under tension as indicated by ‘the

slight concavity of the surface at 96. Conversely, that
portion- of the deformable material 97 below the collar
is under compression as'indicated by the bulge at 98.  The
upper, outer edge 99-of the training roller is displaced
slightly below the level: of the upper inner edge 109 of
the wing. roller but it will be understood that by a suit-
able selection of deformable material, and placement of
the deformable member on the guard bar, the compression
limit of the material beneath the flcating seat 93 may be
reached: prior to the displacement of point ‘$9 below
point 100,

In this embodiment, rollers of the same or dissimilar
diameters may be utilized. In addition the center training
roller will be depressed directly proportional to the load
so that the portion of the belt which spans the gaps be-

" tween ‘rollers will not take a reversed curve which might =
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tend to weaken the. fibers in the surface of the belt.

The use and operation of the invention is as follows:

In all embodiments of the invention, the load carrying’
surface of the primary training roller is maintained at a
higher level than the adjacent inner edges of thé ‘wing
rollers at least under-no load conditions. Adequate belt
contact is therefore insured at those rollef assemblies
which seek a lower level due to the catenary sag of the
strands. : g

In the embodiment shown in FIGURES 1 and 2, a
center training roller 24 having a diameter substantially
larger than the flanking wing rollers 26 and 28 is used
to maintain the belt at a position substantially higher than
it would take in an assembly having uniform roller diam-
eters. By wutilizing this idler assembly near the midpoint
between' adjacent supporting stands, the catenary sag of
the flexible strands-is compensated for. - -This embodiment - -
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has the advantage of using conventional pivotal connect-
ing links between rollers.

In the embodiment shown in FIGURES 3 and 4, a
center training roller 44 is maintained above the level of
the upper inner edges of the flanking rollers 26 and 28
by a unique pivotal connecting assembly. The down-
wardly and upwardly slanting arms 66 and 78 of the two

5

members forming the pivotal connecting assembly meet . )

at a common pivot point 63 which lies between projections
of the axis of the rollers. The pivotal connecting assem-
blies may be interchangeable and this embodiment has
the advantage of utilizing rollers of equal diameters.

In the embodiment shown in FIGURES 5 through 9,
the center training roller 81 is maintained above the upper
inner edges of the wing rollers 26 and 28 by a yieldable
connecting assembly 82. The shaft 84 of the training
roller is received within a deformable yieldable member
91 which may be a rubber ring or a leaf or coil spring.
As the idler assembly receives a load, the shaft will com-
press that portion of the deformable material beneath it
so that adequate belt contact will be assured under all
conditions of load. This inherent flexibility insures that
adequate belt contact will be maintained with the center
roller under no load conditions since the training roller
is initially offset above the wing roller and the weight of
the wing roller itself is not sufficient to depress the resilient
material. As the load increases and the tendency for
the belt to take an inverse flexure between the rollers in-
creases, the training roller will sink in its floating seat to
decrease the reversed curve assumed by the belt. This
embodiment has the advantage of utilizing rollers of either
uniform or non-uniform diameter and promotes good
belt wear.

While three embodiments of the invention have been
shown it ‘will be understood that many changes may be
made without departing from the essential spirit of the
invention. For example, although the rollers are shown
as supported upon dead shafts, under some conditions it
may be entirely feasible to utilize a revolving shaft. In
this instance suitable pivotal connections may be utilized
to permit shaft revolution while maintaining the pivot
point- above the central axis of the wing roller shafts.
Similarly the guard bar 85 may be entirely eliminated in
the modification of FIGURES 5 through 9 and the de-
formable member 90 connected directly to the yoke mem-
bers 86 and 87. A wide variety of materials including
rubber or rubber-like substances may be used for the
resilient material 91. Coil and leaf springs could also be
used. In addition, either of the pivotal connecting means
of FIGURES 4 and 6 may be used in any of the idler
assemblies of FIGURES 2, 3 and 6.

It ‘will be understood that the foregoing description is
“intended to be illustrative only and not definitive. Accord-
ingly the invention should not be’ limited except by the
scope of the following appended claims.

I claim: .

1. A flexible connecting assembly for joining the abut-
ting ends of a pair of shafts or the like about a common
pivot point including a first member adapted to be re-
ceived upon the end of a first shaft, said member having
a downwardly extending arm, securing means for joining
the member to the first shaft, a second member adapted
to be received upon the end of a second shaft, said second
member having an upwardly projecting arm, securing
means for joining said second member to the second
shaft, said arms meeting at a common pivot point located
between the central axis of the abutting shafts, and means
for pivotally connecting the intersecting arms at the com-
mon pivot point.
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2. A troughing idler assembly for a flexible strand con-
veyor, said troughing idler assembly including, in com-
bination, o

an intermediate roller,

at least a pair of wing rollers flanking. the intermediate

roller, v

each of the rollers being mounted upon a projecting

shaft, ’

the shafts being radially fixed with respect to the surface

of the rollers, and

a flexible connecting assembly joining the adjacent ends

of abutting shafts,

said flexible connecting assembly maintaining the belt

contacting surface of the intermediate roller above
the adjacent upper inner edges of the wing rollers in
at least a no load condition,

said flexible connecting assembly including,
™ a first extension extending downwardly from the end

of a first shaft,

said first extension being carried by the first shaft,

a second extension extending upwardly from a second

shaft, ) :

said second extension being carried by the second shaft,

said extensions meeting at a common pivot point located

between the central axes of the adjacent shafts, and
means for pivotally connecting the meeting extensions
at the common pivot point. ‘ .

3. A conveyor, said conveyor including, in
tion, .
a pair of flexible strands extending along a conveying

course, ’

multiple pairs of spaced supports located along the con-
veying course,

a pair of troughing idler assemblies suspended from the
strands between adjacent pairs of supports,

each troughing idler assembly comprising a train of
rollers,

each roller train including an intermediate roller flanked
by a pair of wing rollers,

a first idler assembly of said pair having the belt con-
tacting surface of its intermediate voller located a
substantial distance above the upper inner edges of
the adjacent wing rollers,

5 second idler assembly of said pair having a belt con-
tacting surface of its intermediate roller located sub-
stantially level with the upper inner edges of the
adjacent wing rollers, o

said first idler assembly being located a greater distance
from either of two sequential pairs of spaced sup-
ports than is the second idler assembly, ’

. the increased elevation of the intermediate roller of
said first’ roller assembly thereby at least partially
compensating for the catenary sag of the flexible
strands between adjacent pairs of spaced supports so
as to maintain the intermediate rollers of said first
and second idler assemblies at substantially the same
level to thereby provide good belt-roller contact.

combina-

References Cited in the file of this patent.

- UNITED STATES PATENTS
800,786 Bee Oct. 3, 1905
909,833 VTooman ceeceoccmcmee e Jan. 12, 1909
987,157 MesSiter o cem—meemeeem Mar. 21, 1911
2,569,419 Kendall oo Sept. 25, 1951
2,773,257 Craggsetal. - oeomeen Dec. 4, 1956
FOREIGN PATENTS
26,036  Great Britain «--eeermene Nov. 30, 1904



