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of the most successf al of these eft
hends the employment of a conveyer-chain

ference.

AUGUSTUS L LE (J'RAND OF WEST PITTSTON PENNSYLVANIA

BUCKET CONVEYER

ﬂPECIFTGATION formmg pa,rt of Lettprs Pa.ten*' No. 7 25 573 da.ted Aprll 14 1903
| Apnhmtwn filed May 8 19021 Senal No.lOG 485, (No mndel.) ‘ |

To all whom it may concerw:
Be it known that I, AUGUSTUS L. LE GRAND

a citizen of the Umted States, residing at West |

Pittston, in the county of Luzerne .fmd State
of Pennsylvama, have invented a new and
useful Bucket Conveyer, of whwh the follow—
ing is a specification. |

My present invention lela,tes to that elass .
of bucket conveyers which comprehend a se-
ries of pivoted buckets having overla,ppmw{

edges designed to prevent the waste of ma-
terlal by the gravitation thereof between the
buckets durmﬂ* the loading of the conveyer.-

The object of the invention is to prowde‘
means for preventing the buckets from inter-
fering with each other when passing around

curves connecting horizontal and vertlcal

rans of the conveyer and to insure the proper
overlapping relation of the contiguous edges’
of the buckets located in the horizontal runs. |
- It is well understood by those skilled in the:
“art that the arran gement of conveyer-buckets | |
in overlapping relation is ordinarily attended
by the material interference of the buckets

as the conveyer passes around the traction-

wheels at the intersections of the vertical and
horizontal conveyer-runs and that the over-
ecoming of such interference has inspired the
productwn of various forms of conveying:

One;

mechanism of this general character.
orts compre-

the links of which are formed with terminal

projections carrying the pivoted-buckets, so
that as the conveyer passes around the trac-
tion-wheels the bucket-carrying projections,
disposed outwardly from the curved portion
of the conveyer, will assume divergent angles

with respect to each other, themby separat-

ing the buckets and preventmg theirinter-.
This expedient may possibly be ef-

fective when the conveyer travels in a sub-
stantially rectangular course, so that the

bncket-carrying projections are always ex-

tended outwardly from thetraction-wheelsar-
ranged within the conveyer. It 1s obvious,

- however, that this form of conveyer i1s inca-

pable of use when the opposite flexing of the

~ chain is made necessary by the location of a

traction-wheelat theoutsideof the conveyer—

-~ that is to say, the relative movement of the

‘bucket-carrying projections which serves to

.-L-"""-'Mh_h

.
.

Fig. 2 18

| the other.
‘showing a portion of a bucket, one of the -

—_—

| separate bhe buckets when the chain is flexed

in one direction wﬂl ‘serve to bring the buck-
55

ets closer together when the eham is flexed in

-the opposite direét’ion with the result that the
‘buckets will inter fere and render the conveym |
inoperative. - T ~ ﬂ

My invention, on the contrary, iy directed

to the producmon of a novel mounting for the
‘buckets which will insure their proper clear-
ance or non-interference irrespeetive of :the

direction in which.the chain is flexed in pass-
ing around the traction- wheels located at the

juncture of angularly-related ru ns of the econ-
veyer, so that the conveying mechanism may
be employed notonly with the conveyer-chain

o

moving in a substantially rectangular path,

all directions which may be desirable for the

‘conveyance of the material from one or more
loading- qtablons 130 one oOr more points of de-
postt.

In' the accompanying drawmgs Figure1 is
a view of a complete conveying a,ppara,tus
equipped 1n accordance with my invention.

mountmwof a bucket and the relation of the

'Sprockets and traction-wheels tothe conveyer-
chain and bucket.
bucket and its 'm’buntmn* |
elevation showing one of the slotted bucket-
supports hung from a pair of chain-pintles

Fig. 8 isa. plan view of a

and a bucket w1th one of its tfrunnions extend-
ed into the support.. Fig. 5is an elevation of a
portion of the conveying apparatus, illas-

trating the manner in which the traction-
qwheelb
the trunmonq at the outer side of a curve
around which the buckets are passing and.
also showing the manner in which the trac-

engage - the trinnion-rollers to hold

Fig. 4.1s a detail

but also*with the runs disposed in any and

70

75

a sectional elevation showing the

8o

90

tion-wheels prevent the premature gravita-
tion of the trunnions as the buckets are pass-

ing from the curve to an upper horizontal
conveyer-run; and Fig. 6 is a similar view of

another pormon of the apparatus, illustrat-

ing the manner in which the traetwu-wheels-

05

serve to positively shift the pwotal sunports -

of the bucket from one side of the'chain to
Fig. 7is a detail sectional view

bucket- suppmtmﬁ' members, and one of the
‘ouard-rails. -
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to designate eoue%pondmw par ts tthll“‘hOllt
the views.

The links of bhe conveyer- .chain 1are prefer-
ably compased as usual, of a pair of parallel
plates 2 and 3, connected to the plates of the
adjacentlink by transverselink-connectorsor
pintles 4, upon which latter are journaled
between the ends of the link-plates the chain
rollers or travelers 5, designed to travel upon
the traction-rails 6, extendmg along one or
imnore of the ]‘101‘izouta1 runs ot the conveyer.

- Between the conveyer-chains or the side
sections of the conveyer-chain are disposed
gravity-buckets 7, which may be of ordinary
form and are provided with trunnions S, ex-
tending in opposite directions from the ends
of the bucket adjacent to its upper edge and
secured to the bucket-walls by the plates 9,
bolted or otherwise secured rigidly in 1)031—
tion. The trunnions 8 constitute pivotal
supportsfrom which the bucketsswing freely,
so that notwithstanding the angular relation
of the various conveyer-runs the buckets will
always hang properly to prevent the spilling
of their contents.

Eachbucket is pr 0V1ded with a lip 10, which
overlaps the adjacent edge of the next bucket

when the buckets are passing along the hori- |

zontal runs of the conveyer. These lips pre-

vent the material from escaping between the
“buckets,

and their utilization necessitates
that close contignity of the buckets resulting
ordinarily in the interference of the latter
while passing around curves. Inorderto pre-
vent the interference of buckets related in
the manner specified during the passage of
the conveyer around curves of any character
my -invention contemplates the

| plovlsmn of bucket-supporting brackets 11

40

and 12, movable with the conveyer-chains
and located between the same.

Each of the brackets1land 12 is supported |

- at 1ts opposite ends by a pair of link-connec-

45

50
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6o

tors or chain-pintles 4 4 (see Figs. 3 and 4)
and at a point intermediate of its ends is
formed with what may be termed a ‘* bearing-
link” 13, extending beyond the opposite sides
of the chain and dealtrned to afford elonﬂﬂted
bearings for the pivotal supports or trunnions
8, which are laterally shiftable within the
links. DBy the expression ‘‘extending beyond
opposite sides of the chain,” employed to de-
fine the disposition of the bea,x ing-links 13, is
meant such location of the bea,uumlmks as
will present their opposite ends above and
below the horizontal runs of the chain. This
disposition of these elongated bearings is de-
signed to produce bucket-supporting arms
extending beyond opposite sides of the chain
and disposed radially with respect to the axis
of a traction-wheel around which the con-
veyer 18 passing. It will therefore appear
that, no matter in which direction the chain
1s flexed in passing around a traetion-wheel,
laterally-extending bucket-supporting mem-
bers will be located at the outer %1(10 of the
curve,

ate of the conveyer-chains.

725,573

We have already seen that buckets swung

from the ends of arms extending outwardly
from the links passing around a traction-

70

wheel will be separated and their interfer-

ence prevented by reason of the angular re-
lations assumed by the arms’'in consequence
of the flexing of the chain., It will therefore
appear that by' extending the bearing-links
13 beyond both sides of the ¢hain the pivotal
supports or trunnions of the buckets may be
shifted so as to bring them to the outer side
of the chain, 1uespectlve of the direction in
which the latter is flexed, the result being
that the buckets will be properly separated
and prevented from interfering during the
passage of the conveyver around traction-
wheels located inside or outside of the chain.
1t should also be noted that while the buck-
ets are each supported from a pair of pintles
of each chain they are not supported directly
from the chain-links, but, on the contrary,
are provided with independent connections,
which bring the weight of the bucket directly
upon a plumhty of pmtles or link-connectors
and locate the pivotal supportsof the buckets
in planes between the pintles and intermedi-
This structural
arrangementisimportant, because I am there-
by enabled to employ an ordinary conveyer-
chain and the usual forms of conveyer-buck-
ets in
other special adaptation than the mere at-
tachment of mvnovel supporting-brackets to
the chains. |

In Fig. 1 of the drawings I have shown a
conveyer constructed in accordance with my
Iinvention and arranged as in use.
between which the buckets are swung are

passed -around the pairs of sprocket-wheels

14, 15, 16, 17, and 18, the sprockets 18 being
located outside of the chains and the other
sprocketsinside thereof. Theconveyer moves
in the direction of the arrow, and the buckets
are charged from a loading-chute 19, which
in the ptebent instance is dlsposed above the
lower horizontal run. |

Along the upper horizontal run are located
the ‘sz'mzbion-rails 6 and one or more trip-arms
20, designed to be engaged by one or more
trip-lugs 21, projecting from each bucket.
These tripping devices are located at what
may be known as the ““dumping-station,” and
1t will be noted that as each bucket is suc-
cessively presented to the trip-arms said
bucket will be tilted to permit the dumping
of its contents. Inasmuch as the trunnions
of the buckets are slidably mounted in the
links and are located inthe lower ends there-
of when the tiliing of the bucket is effected,

75
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carrying out my invention without

100

T'he chains -

1C5

ITO
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I25

it is desirable to provide guard-rails 22, dis-

posed above the bucket - trunnions at the
dumping-station to prevent said trunnions
from rising in the links when the buckets
are tr Ipped .-

It will be noted that the tendency of the

buckets is to gravitate to the lower ends of
| the links and that In passing from one hori-
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zontal run to another, as shown at the left of

- Fig. 1, the dropping of the buckets from the

upper to the lower ends of the links might
take place prematurely and with such sud-

denness as to result in the severe jarring of

the bucket. I therefore provide means for
positively retaining the trunnions at the outer

~ends of thelinks durmﬂ' their passage around

10

~curves and for compelling the gradual gravi-
tation of the trunnions to the 10W61 ends of

- the links as the bucket passes from a curve

I5

20

to a horizontal conveyer-run. These results
are attained by the association of a pair of

‘traction-wheels 14*, 15%, 16,172, or 18* with

each -pair of sprocket-wheels and located be-
tween the latter to engage antifrietional roll-
ers 23, mounted upon each of .the- bucket-

truumons adjacent to.the contiguous sup-
‘porting -
.wheels and their complementary traction-
- wheels are mounted on the same shaft, and

brackets. Each. pair ot sprocket-

the traction-wheels are of sufﬁclennly—ﬁ‘reater

- diameter. than the sprockets to compel the

30

flexed,
'-qepa,ra.ted to prevent their interference in

bucket-trunnions to remain atthe outer ends

_of the bearing-links during the travel of the
buckets Mound a curve from one conveyer-
. run toanother.

_ It will therefore appear that
the pivotal supports of the buckets will al-

ways be located at the outer side of the curve

no matter in which direction the chain is
so that the buckets will always be

- passing around curves between different con-

35

veyer-runs,

T'he traction- wheels also constltute means
for preventing the trunnions from dropping
suddenly from the upper ends of the links to

~ the lower ends thereof, since it is evident

40

~ bucket a, Figs. 1 and 5.)
cend from the traction - wheels  18* to the

- the inner or right-hand ends of the horizon- |

that as a bucket passes from the upper side
of a curve to a horizontal conveyer-run. the
trunnion-rollers will remain in contact with
the traction-wheels until the trunnions have
reached the lower ends of the links. (See
As the buckets as-

wheels 14* the trunnions will be located aft

tally-disposed bearmmhnks and as the chain

~to bring the bucket trunnions to the outer

55

is oppositely flexed in passing around the

wheels 18* and 142 it follows that in order

side of the upper curve said.trannions must

be shifted to the opposite.ends of the links..
~ In addition, therefore, to the functions here- |
tofore ascmbed to the traction-wheels they

perform the function of positively shifting
the pivotal supports of the buckets from one

. s8ide of the chain to the other, so that the

60

trunnions located at one side of the chain to

bring them at the outer side of one curve will
‘be automatically shifted to the opposite side

~ of the chain to present them at the outer side

of a curve disposed in the opposite direction.

 Thus the buckets will be properly supported

and prevented from interfering during their

passage around anyand all curves Whlch may | .

be necessary to give proper direction to the

.conveyer and as soon as the buckets enter L

upon a horizontal conveyer-run they will as-

sume a proper. overla,ppmg relation to pre-.
vent the escape of material between them:.

As an extra precaution, however, the trac- -

tion-rails 6 are provided with slwht dips or

depressions 24  just beyond the traction-
‘wheels 14*, so as to absolutely insure the as-
sumption of their. proper positions by the
buckets as they enter upon the upper hOI‘l- a

zontal conveyer-run.

1t is thought .that trbm the fmeﬂ'omﬂ' the 5 o
embodiment of my invention will be clearly
apparent; but while the illustrated construc-
tion is thought at this time to be preferable,
I wish to be distinetly understood as reserv-

constructlon and opemtwn of the 111u¢;tra,ted

ing to myself the right to effect such changes,

.modiﬁcabitms, and: variations thereof as ﬂ}ﬂy:

7_0.' . |

.’7_'5’:[ i

be properly embmced W1th111 the seope of \ﬁhe

protection prayed. ,
+'What I claim ig— - ... .+ . |
1. The combination W1th a conveyer-cha,m

of a series of pivotally-supported bucketscar-
ried by the chain, and means for automatie- -

-ally inereasing the separation of the bucket-.
supports by the ﬂe'\untr of the cha,m in elbher_

dlreeuon

2. In a conveyer the comblnamon w11;h a,'_ o
conveyer-chain, of a seriesof conveyer-buck- -
ots, and means for supporiing the. buekets at

pomts at either side of the chain..

3. In a conveyer, the combmatwn mth a

chain, to prevent interference of Lhe buckets - __
o 105
4, In a conveyer, the combination w11;h a .

while passing around curves:

90

95

100

conveyer -chain, of pivotally-mounted con-
veyer-buckets,: and means for disposing the
pivots of the buckets at either side of the

conveyer-chain, of a conveyer-bucket having -

nection being shiftable. . -« . . |
5. The combma,tmn mth a conve} or- eham

of bucket-supporting means extending later_- -
ally .beyond opposite sides of .the chain, and -

-pivotal connection with the-chain, ...uud eon-- |

a;'_bueket carried by said supporting-means..
6. The combination with a'conveyer-chain,

of bucket -supporting means movable Wlt,h"
the chain, and a conveyer-bucket havmg piv- -

otal conneel,mn with the .supporting means
said connection being shiftable.:

. 7. The combination with a conveyer- cham D
120 =
yond opposite sides of the chain, and a con- -
veyer-buckethaving connection with thesup- -

of bucket- supporting means.extending b,e-'

able to opposite sides of the chain. ..
‘8. The combination with:a eonveyer cha,m

T10

| porting ‘means, said connection: belng shlfb-"_ o

of a pivotally-mounted bucket,-and means for o

sustaining the pivotal mountmn'of the bllcket -

at elther cude of the chain.- o L
- .9. The combination mth a conveyer cha,m '.
of a bucket having a pivotal support shiftable

toeithersideof the cha,m mthoub detach ment

.........
T T L L e el T S
.................
[N N T .. 'hl'.ﬂ EE- r"l I L R
P T e L S
---------
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10. The eombmatlon w1th a conveyel-- .
.eham and bucket- supportlnﬂ' means located N

1 1 . ") HEE L. 'l'.;.':..'-.":'.'-.
' = p e m . . . - Ry LSl
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at opposite sides of the chain, of a bucket
having pivotal connection with the support-

ing means, said pivotal connection being

shiftable upon the supporting means to locate

1t at either side of the ehmn

11. The combination with a eonveyer-
chain, and a slotted bucket-supporting mem-
ber movable with the chain, of a bucket hav-
ing a trunnion shiftable within the slot of said
membm constituting a support from whwh
the bucket is swung.

12. The combination with a conveyer-
chain, and a bucket-supporting member mov-
able with the chain and having a slot disposed
transverse to the chain and extended beyond

the opposite sides thereof, of a bucket having

a trunnion engaging the slot and shiftable

lengthwise thereof to dispose the pivotal sup-

port of the bucket at either side of the chain.

13. In a conveying apparatus, the eombi-
nation with a conveyer-chain, and a bucket
having a supporting connection shiftable to

opposite sides of the chain, of means for pre-
~venting premature shifting of said connec-

tion. | .
~ 14. In a conveying apparatus, the combi-

-nation with a conveyer-chain, and a bucket
having pivotal connection th erewﬂh of means

for positively shifting said connection.

15. In a conveying apparatus, the combi-
nation with a conveyer-chain, of a bucket
having a pivotal support shiftable to oppo-

site SIdes of the chain, and means for p051-

tively shifting said supperb

35

40

50
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~within the slot of said member, and means

60

bucket-supporting member movable there-

16. In a conveying apparatus, the combi-
nation with a conveyer-chain, of a bucket
having a shiftable support, means for pre-
venting the premature shifting of the sup-
port, and means for shifting the support posi-
tively.

17. In a conveying apparatus, the combi-
nation with a conveyer-chain, of a bucket
having a pivotal support shiftable to oppo-
site sides of the.chain, means for preventing
the premature shifting of the support, and
means for shifting the support positively. |

18. In a conveying apparatus, the combi-
nation with a convever-chain, and a slotted

with, of a bucket having a trunnion shiftable
within the slot of said member, and means
for preventing the premature gmvwatlon of
the trunnion in said slot.

19. In a conveying apparatus, the combi-

nation with a conveyer-chain, and a slotted.

bucket-supportine member movable there-
with, of a bucket having a trunnion shiftable

for positively shifting the trunnion in said
siot to transfer the pivotal support of the
bucket from oneside of the chain to the other.

20. In a conveying apparatus, the combi-
nation with a conveyer-chain, and a slotted
bucket-supporting member movable there-
with, of abucket having a trunnionshiftable
within the slot of said member, means for

725,573

preventing the premature gravitation of the

trunnion in said slot, and means for posi-

tively shifting the trunnion in said slot to
transfer the plvot.a,l support of the bucket
| from one side of the chain to the other.
| 21, In a conveying apparatus, the combi-
nation with a conveyer-chain, and a series of

70

pivotally - supported buekets of sprocket-

‘wheels disposed at the Junctures of the con-
veyer-runs, the pivotal supports of the buck-

75

ets beingshiftable to present them at the side

of the chain opposite the sprockets as the
buckets pass around the curves.

- 22, In a conveying apparatus, the combi-
nation with a eonveyer-chain provided with
bueket-—supportmg means8 extending beyond
the opposite sides of the chain, of a series of

S50

buckets pivotally supported bv the bueket-

| supporting means, and sploeket located at
| the Jll'[thllIeS of the runs of the chain, the

| able upon the bucket-supporting means to
present said pivotal supports at the sides of
the chain opposite thespr ockets as said buck-
ets are passing around the curves.

23. In a conveying apparatus, the combi-
nation with a conveyer-chain, and sprockets
located at the junctures of the ru ns thereof,
of a series of buckets having pivotal supports

| pivotal supports of the buckets being 31111?13-—-

35

9©

95

shiftable to either side of the chain, and -

means for retaining said supports at the side

of the chain opposite the sprockets during,

the passage of the buckets around curves.
24, In a conveying apparatus, the combi-
nation with a conveyer-chain, and sprockets
located at the junctures of thej runs thereof,
of a series of conveyer-buckets having piv-
otal supports shiftable to opposite sides of
the conveyer-chain, and means for shifting
said supports from one side of the chain to
the other to insure their location at the side

the passage of the buckets around curves.
25. In a conveying apparatus, the combi-
nation with a conveyer-chain, and sprockets,
of conveyevbuckets having pivc’)bal supports
shiftable to opposite sides of the chain, and

of the chain opposite the sprockets, and for re-
taining the supports in such p051t10ns during
the travel of the buckets around the curves.

26. In a conveying apparatus, the combi-
nation with a conveyer-chain, and sprockets,
of slotted bucket-supports carried by the
chain, buckets having trunnions engaging

sides of the chain, and wheels engaging said
trunnions to insure their location at the side
of the chain opposite the adjacent sprockets
during the passage of the buckets around

curves.

I1QD

IOS

of the chain opposite the sprockets during -

110

means for shifting said supports to the side

115

120

the slotted supportsand shiftable to opposite

125

27. In a eonveymﬂ" apparatus, the comb1-*

nation with a conveyer-chain, and sprockets,
of bucket-supporting members carried by the

l chain and having transversely-disposed slots

extended beyond the opposite sides of the

130



chain, conveyer-bﬁckets provided with_tfnn-
nions engaging the slotted supports, rollers

mounted on the trunnions, and wheels co- |
axial with the sprockets and engaging the

rollers on the trunnions to retain the pivotal
supports of the - buckets at the side of the

chain opposite the adjacent sprockets during

the passage of the buckets around curves.

28. The combination with the conveyer-

Chains, of bucket-supportscarried by the econ-

veyer-chainsindependently of thelinks there-

of, and- buckets:-having pivotal connection

. _-w1th said supports at pomts mtermedla.te of

15

-the ends. of the links. - |
29. The combination Wlth the eonveyer-
chains comprising the links and connecting-
'plntles of bucket-supports each carried. by )
pair of said pintles, and a bucket having con-

“nection with each- bucket-support-at a pomt

20

intermediate of the adjacent pintles.
- 30. The combination with the conveyer-
chains comprising the links ‘and pintles, of
‘bucket-supporting members each of which 1s
‘carried by a pair of pintles, a bucket, and

trunnions projecting in Oppomte dlrectlons

from the bucket and engaging the buckeb-,

- supporting members.
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31. Thecombination with a eonvpyer (,ham

' comprising the links and pintles, of bucket-
supporting members each carried by the in-
ner ends of a pair of pintles and having a

- transverse slot,’and a conveyer-bucket hav-
- 1ng trunnions engaging the slots of bhe sup-

35

. 10

.-portlnﬂ' members | |
82. Thecombination with a conveyer eha,m

comprising the links and pintles, of bucket-

‘supporting members each carried by the in-
‘ner ends of a pair of pintles and having a |

transverse slot, - a conveyer - bucket ha,v:mfr
trunnions engaging thé'slots of the supporb-

ing members, rollers mounted on the trun- | '

725,573

a,nd traction-wheels engaging the rollers.

33. In a- conveying apparatus, the combi- -

nation with a conveyer-chain, of abucket hav-
ing a pivotal support shiftable-with respectto

_the chain, means for tripping the bucket to
dump the contents thereof, and means for
preventing the shifting of the bucket- support- -
during the dumping operation.
- 34. The eombmatwnw1thaconveyer-cha1n |
of slotted bucket-supports ‘carried thereby,
a bucket having trunnions engaging the .
“bucket - supports, means for tripping the

55

bucket to dump the contents thereof, and a

guard-rail disposed to prevent the trunnions

from rising during the tripping of the bucket.

| nions, sprocket-wheels engaging the chain, -

35. The combination with a conveyer-chain,

of a series of buckets carried by the chain, -
- and means for automatically increasing: the _
‘separation:of the buckets when the cha.m 13_- D

flexed in either direction.
36. Thecombination with a conveyer—cham

of a series of pivotall y-supported buckets car- "

dlrectmn.

-.37. The combmatlon wwh a eonveyer ehaln "
of a bucket having a pivotal support movable
-in-a direction tl*a,nsverse to the chain.. -

ried by the cha,m, and means for automatic- 6 5
‘ally inereasing the separation of the bucket-
supports When the chain is flexed in eltherlt ;

| 70:_'

38. Thecombination witha convever-cham -

In testlmony that I olaam the foreﬂ'omg as

the presence of two witnesses.
| AUGUSTUS L LE GRAND
- Witnesses: :
-~ (GEORGE DIETRIOL,
- ALEX MCDOUGALL.

[ -

'of a bueket having a pivotal support-auto- =
‘matically shlftable 130 opposwe su:les of the -
| chain. 75

‘myown I have hereto affixed my Sl“n&ﬁure 111_ e

\ - ... ....| Da -.'-. -.I_,:-.::.:Illt'IIII | - l y llltll‘|l - :Fl-mhﬂ-l'ju I-'“';II
e L I'I vy ';.-"‘:..r.lrl.'.'!:'l-.!:l.'. T e e o e B P AL
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