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@ Vertical bulk-conveying apparatus and bulk delivering systam utilizing the characteristics thereof. °

@ A novel apparatus for vertically conveying bulk materials
is provided which includes a vertica! belt conveyor comprised
of two endless conveyor belts (25,26) guided to travel
upwardly along a substantially vertical plane in a face-to-face
overiapping relation to each other and a highspeed bulk pro-
jector (52) for packing bulk material into between the oppos-

ing faces of the two conveyor belts, utilizing the momantum of -

the bulk material per se. The two conveyor belts are guided at
the bottom so as to turn round in directions opposite to each
other in substantially symmatrical fashion and bulk material is
projected rapidly under the effect of contrifugal force to the
bottom beit junction where the two conveyor belts come to
- join each other. The conveying apparatus, with its highspeed
<| bulk projector combined with a rotary bucket whesl type bulk
feedar, forms a vertical bulk delivering apparatus which is
compact and highly versatile. In combination with an approp-
riate movable support frame, the delivering apparatus is
i advantageously usable as a delivering unit of a vertical bulk
delivering system for a buik storing yard or for unioading bulk
cargo which is opsrable in the yard or cargo hoid to deliver the
o bulk cargo vertically upward with particular efficiency.
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VERTICAL BULK~-CONVEYTNG APPARRTISG
AND BULX_DELIVERING SYSTEHM
UTILL%ING THE CHARACTERISTICS THEREOF

Backaround cof the Invention

Field of the Invention:

‘he present inventiocn relates generally to apparatus
for conveying bulk materials such as mined, nonpacked coal,
or oxe or nonpacked cercal grain verticallyupward in a
continuous fashion and more particularly to vertical bulk
conveyors of the type including conveying means in the form
of twoe endless conveyor belts arfanged in Fface-to-face
overlapping relation to each other for holding kbulk materi-
al therebetween and an improved bhulk feeder combincd with
such conveying means, and relates also to bulk delivering
apprratus utilizing such vertical bulk conveyors.

Descripticn of the Fricr Ari:

For the caﬂﬁeying £0o a higher level of wulk materials,
such: as coul piied in o coal vard and ore or grain material
Placed in the holds of a cargc vessel, a vertical conveyor
has recently beon proposced which includes two conveyor
kelts arranged to travel in face<to-face overlabping rela-

ion tc each other upwardly in a substantially vertical
direction while Lolding bulk material beiween the overlapy -
ing belt faces for continuous vertical transportation of
the bulk material.

The vertical conveyor is highly excellent ae a machine

for conveying bulk materials to hidghey levels in that it

)

aoes not aecessitate any anduly large cvound space for ins-
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tallation and is capable of contiguous conveying operation
aeith: high' efficiency. With the vertical conveypr, however, .

‘it has previously been unavoidable that its cpnveyor belts
.are-subjected in operation to more or lessrgtrainsipn
-account. of the means used to feed bulk material to be con-

veyed between the- two -conveyor belts. Specifically, in the
bottom, bulk feed region of the vertical conveyor, one of
the two conveyor belts is guided to travel in a substanti-
ally horizontal path so as to be fed with bulk material
thereon and, passing under the bottom turning end of the
other conveyor belt, comes into overlapping relation there-
with so that the bulk material is held between the opposing
surfaces of the two conveyor belts which proceed thereafter
upwardly at the same speed. With this arrangement, however,
in the region where the first conveyor belt passes around
the bottom turning end portion of the second conveyor belt,
which proceeds around the periphery of a bottom guide
pulley provided therefor, the two conveyor belts must pro-
ceed as the same angular velocity through an angle of
approximately 90 degrees around the same guide pulley with
their opposite side edges laid over each other the guide
pulley. Because of this, the first conveyor belt is unduly
stretched during its passage around the guide pulley and
substantial reduction in service life of such belt results.

Summary of the Invention

The present invention has for its primafy object the
provision of an improved vertical conveyor oitphe general
kind described which is designed to overcome the djifficult-
ies previously met as described above and is capabie of
serving the purpose of delivering bulk materia;s stored in
large gquantities verlically upward with efficiency.

- A more,gpecific object of the,Qresenﬁ,invention is to
provide a vertical conveyor of the kind.described which hasg
an extended service life, including two conveyor belts
guided substantially in symmetrical relation to each other.

Another object of the present invention is to provide
an imgroved bulk feeder for use with a vertical .conveyor

- )
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of the klnd decribed which enables the two ¢ohveyor belts

“of thé latter to be guided in a symmetrical relation to

each other while reducing the plan area requlred for the

'feeaing of bulkmaterial to the conveyor and is thus. appli-

cable to a vertical bulk-delivering apparatus for de-
1iVer1ng bulk materihls stored in piles with: lncreased
effiClencY‘-’ :  : f“' S S A T A Sl

A further obféct of the present invention is to pro-
vide a vertical bulk-delivering apparatus which is capable
of scooping up bulk materials efficiently for example, from
a storing yard in which coal or the like is stored deep or
from the holds of a cargo vessel in which coal, cereal
grain or the like is held in bulk, and delivering the
scooped material in a vertical direction.

To attain these and other objects, the present invent-
ion is primarily featured by a novei belt arrangement for
a vertical conveyor in which the two conveyvor belts are
guided at the bottom end to turn around in directions
opposite to each other in substantially symmmetrical relati-
on, bulk material to be conveyed being prcjected atrhigh
speed to the belt junction, where the two conveyor belts
meet each other, so as to be loaded therebetween in a
positive fashion.

* As bulk ioéding means, any form of highspeed bulk pro-
jector of the type which principally utili7es centrifugal
force may conveniently be employed. BT D

YN

Such 'bulk projector can be made esmtrémely small in
size so as"to"be conveniently attached to the 'Bottom, bulk
feed region of a vertical conveyor while enabling the bulk
receiving end thereof to be arranged in the rotary drum of
a scooper unit of the well-known rotary bucket-wheel type
thereby to form a con-~-



10

5

20

25

g 2 A AR

30

0000550

B R

tinuous wertical bulk-delivering apparatus._iFurﬁge:ﬂ;
according.to tyg;presgnt invention, it is 6oh§egplgtqq to
combine such continuous vertical delivering appargtgs.with .
a ?g#;gty of .conveyor .mechanisms in oxder tqbgealize a
delivering system suited to the qg;ivgring of coal, ore or
the like bulk material stored deeﬁ.in:q storing place oxr one
advantageously usable in delivering bulk materials from
narrow storing places.

The above and other objects, features and advantages
of the present invention will become apparent from the follow~
ing detailed description when taken in conjunction with the
accompenying drawings, which illustrate a few preferred
embodiments of the invention,

Brief Descripticn of the Drawings

In the drawings:

Figure 1 is a fragmentary dia-grammatic side elevational
view illustrating the principles of a vertical conveyor usable
in the present inventiong

Figure 2 is a c¢ross~sectional plan view of the vertical
conveyor, taken along the line II-II in Figure 1;

Figure 3 is a fragmentary side elevation, pﬁrtly in
section, taken along the line III-IIT in Figure 4 and
illustrating one preferred form of bul# receiving_ét;ycture
of g;véryigaliponvgyor embodying the preseﬁt_invention
y;th;th_Q;ontvside frame of the bulk prqngtop_?e@oygd;

- ?;gprg;h';s a cross-sectional front elevation cf.the
bulk projector, taken along the line IV-IV in Figure 3;
Figure 5 is a fragmentary side elevation of a vertical

conveyor, showing one conventional form of bulk feeder provided

therefor;
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Figure 6 is a fragmentary side elevational view showing
the essential part oi a wvertical bulk-delivering apparatus

which ‘ttf1izes the bull: receiving structure shown in Figures

3_and I‘; g v PRI R ol

?:Fighfe 7 is a side elevation, partly in séction, taken
along the line VII-VII in Figure 8, of a yard vertical
delivering systemJincluding as a major part thereof the
vertical delivering apparatus shown in Figure 6;

Figure 8 is a cross-sectional front clevation of
the system téken—through the beam structure thereof along
the line VIII-VIII in Figure 7;

Figure 9 is a fragmentary oblique view showing part
of a differenti form c¢f yard vertical delivering system;

Figures 10 is a fragmentary cross-sectional elevation,
taken through the beam structureAaldng the line X~X in
Figure 9, and showing the eseential part of the conveyor
carrier;

Figure 11 is an enlarged plan view of the annular flange
structure of the carrierjg

Figure 12 is & schematic elevational view of a bulk
unloading system of the vertical delivering type;

Figure 173 is a view similar to Figure 3, illustrating

the bottom portion of a vertical conveyor with a modificd

‘form of bulk receiving structure;

" Figure 1b4 is a fragmentary side elevation of a vertical

“conveyor employing another form of bulk projector; . and

Figure ‘15 is a cross section of thé“ﬁb@&ector chute,
taken ‘along the line XV-XV in Figure 1k, ' ' .- .17

Daécription of the Preferred Embodiments ' -

Referring first to Figures 1 and 2, which illustrate
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the principles of a vertical conveyor usable in the present

! inventioﬁ; reference numeral 2 generally indicates ‘the vertical

conveyor, which consists essentially of two endless’ conveyor

LT SR A ! -
belts generally indicated by reference numerals 2a and 2b,

rgépeéti§éiy, and two sets of guide rollers 3 (3a, 3¢, 3d;

3b, 3e, 3f) provided for the régpecfive conveyor belts 2a and

2b, The wvertical conveyor 2 is arranged in the interior

space of an appropriate casing frame 1 -which extends vertically

end on which the two sets of guide rollers 3 are supported.
The two endless conveyor belts 2a and 2b are arranged

to proceed in face~to-face overlapping relation to each other

substantially along the center line of the vertical space 10

écfined in the casing frame 1. The edges 21 and 22 of the

two conveyor belts overlapping each other on each side thereof

are held pressed against each other by two sets of side guide

rollers, 3a and 3b, vhich are arranged at regular intervals

on thg back sides of the respective belt edges 21-22,

As clearly seen in Figure 1, the guide rollers 3a-.in one set

are staggered vertically with respect to those 3b in the other

set s0 that the belt edges 21 and 22 are more or less forced

into the space between each pair of two adjacent guide rollers

in one set by the adjacent one of the guide rollers in the

other set, With this arrangement, it will be noted that a

bulk ﬁaiding space A of flattened tubular sﬁape is fo.med

between the medial portions 23-24 of theidVerféppihg.sections

- of conveyor bhelts 2a and 2b, B

In operation, the overlapping éonveyOr gections travel

4ﬁbwar61§1dt'{he‘same speed under the drive of a pair of

drivihé'fuliéis (not shown), which are arranged‘dt tly: top

end of tﬁé-conVeYor line, and bulk material S is conviyed

L7



10

15

20

25

30

4a and hp of identical shape

two gonveyor belts 2a and 2b.

If desiyed. th: corosice sicds wdges P1-22 of e
conveyor belis Za and Zb may be provided thereon with au
interlocking structure, for exzmple, ol the labyrinth tv

in order to positivelw scal *fre Lullk material bLeiween

overlapping conveyor belts. Jt is to Le noted, howeve

ith

I

Jupwardly in a substanticlly vertical direction in o state

cheld in the bulk heliding space 4 progresuively defined by 1o

tvo
Dy

~

Lthat

the bulk holding space A defined between the medial poertiocns

23-24 of the twe overlapping convevsr belts can bhe hel

firmly sealed withoui us

of any special {crmaticn on

edges, as shown in Pigure 2. ithe

of side guide rcllere 3a aud 50 i ezchi s8ut AL 1ong s
conveyor bLelts have an appropriaie degroe of rigidity
least in the cdge porticons 23122 therco’.

L) -

At the tup ena of the weriticel couvvevor 2, the

d

th

s

Ty

conveyor belts 2a end 2 are turned round in dircctions

¢ belt

pacles

Lie

Q

opposite to cach other to tyavel downwardly to the bottom

turning ends along respective vertical

25 and 26 in Figure 1. Th2 Lelt pathszs 25-26 are each

by a sct of outer guid- 1¢licrs Go-033 or 32-31, which

arranged at larger interva.s to guide the adjacenti dssc

conveyor belt on the front and rear sides thereofl.

_ At the ernd oi descent, the two cenveyor belus |

.25

26} arce turncd round symmetricalily in directions cpposite to
- LI [ -

B T O I
botorwin guluce

eaciL Uﬁhe[', for c};‘ami)lu, cawLtd A 1)c:i.|.' of

S

o The sets of gulide rollers 3a, 3b, 3¢, 34, 3e and 3f

=

are all journaled on the werticzl casing freme 1,
IR |

One Torm of bull rroiecctsr will next be describ

ed
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with reference to Figures 3 and 4,
In this embodiment, the bulk projector, generally

S

indicated by reference numeral 5, is supported on a frame 50
separate from the casing frame, on which the verti;al.conveyor
déscribéd above is supported. The bulk projecgorrﬁ inciudes,
as its major components, two rotary discs 5la and slb of
the same diameter and aﬁ endless projector belt 52. The
rotary discs 5la and 51b serve as a guide for bulk material
and that for the projector belt 52, Specifically, the<pro-
Jjector belt 52 passes under the rotary discs, closely engaging
about half the periphery thereof, as indicated at 521 in
Figure 3, to serve in cooperation with the rotary disecs
to guide bulk material through the projector. As indicated
at 522 in Figure 3, the projector belt 52 is directed from
its bulk guide region 521 upwardly forward in a direction
toward the belt junction at the bottom of the vertical conveyor
2 where two conveyor belis 2a and 2b meet each other to rise
together. As shown, the bulk projector & is equipped with
a bulk supplychute 53. .

The two rotary discs 5la and 51b are arranged opposite
to each other at a predetermined spacing therebetween and,
as shown, are rotatably mounted on a stationary shaft 511
through the intermediary of respective ball bearings 512-
513 at locations adjacent to the oppcsite ends of the statio-
nary shaft 511. This shaft is fixedly mounted on the projector

frame 50 transversely thereof,

The projector belt 52 is turned downward around a
combinéd guide and drive pulley 54 at the top of the upgrade
R B S :

.beii regiop7522, which extends upwardly forward from the bulk

Euide region 521, and, passing around a.bottom guide rollex 535,
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arranged under the rotary discs, returns to a rear guide

LIt

pulley 56 as indicated at 523 in Figuré 3, 'The rear guide

pulley 56 is Journaled on a shaft 560 provided to the'rear

of the rotary discs. Turning around the rean guide pulley
oL

56, the projector belt {é now proceeds in a substantidlly
horizontal.direction, as indicated at 520, to meke close
contact with the lower halves of rotary discs 51la and 52b,

as at 521, The drive pulley 54 referred to zbove is driven

by means of a drl&e motor 57, which is meunted on the projector

frame 50 at an appropriate location, to drive the projector

.belt 52 at a high speed normally in the range of from 450 m/min

to 1000 m/min. Reference numeral 58 indicates a drive belt
arranged between the drive pulley 54 and the output shaft
of drive motor 57; and 59 indicates g driven pulley flxedly
mounted on the shaft of drive guide pulley 54.

The bulk supply chute 53 haé_a wide top opening 530
for reception of bulk material and opposite side plates 531
and 532 whiEh extend downwardly along the inside of the
respective rotary dises 51a and 51b to the top surface of
the horizontal region 520 of projector belt 52. The side

plates are thus held at their bottom end in close contact

with the top surface of the projector belt so that any sidewise

leakage of bulk material frow thie chute bottom is effectively
prevented. Also, the chute includes a front and a rear wall
plate; the front wall plate 533 being cut open at the bottom

to form a bulk discharge opening 534, vhich is connected with
' RREEE"T ) PGP O
the chute bottom opening along the top surfacb of projector

; [ N

belt 52. ' .

Bulk materlal as thrown into the chute 53 and falllng

onto the horizontal region 520 of projector belt 52, which is
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travelling at high speed, starts to move together with the

projector belt and is held pressed against the belt surface
B T
under a substant1a1 centrifugal force whlch acts on the bulk

material whlle the projectoxr belt 52 is passing beneath the

roéari'discs substantially around half the périﬁh?ry thereof.
Owing‘té this, the bulk material is effectively acceleratéd

to a speed equal to that of belt travel, which is approximately
600 m/min, so0 as to be projected from the top of the upgrade
region 522 of projector belt 52 in a direction extended
therefrom, as indicated by the arrow in Figure 3. The direction
in which the bulk material is projected is such that the
mgterial, reaching the bottom junction of the two conveyor
belts 2a and 2b. Where they meet or oveflap each other,

acts to force the medial portions of the conveyor belts apart
from each cther under the momentum or inertial effect of its
own and is packed into the space between the overlapping
conveyor belts.

As the two overlapping conveyor belts are normally
travelling upward at a speed of the order of 250 m/min, the
bulk material continuously thrown from the bulk projector
is conveyed upwardl& in a continucus fashion in a state filled
in the tubular bulk holding space A formed between the two
conveyor belts,

Referring again to Figure 3, the bottom guide pulleys
L4a and 4b around which the respective conveyor belts 2a
and 2b are guided at their bottom are more or'less'vertically
displaced relative to each other, Namely, the bottom guide
pulley'hb for one of the conveyor belts, 2b,'which is oppo-
site to the bulk projector 5 is disposed some'distance‘

below the cther guide pulley Y4a so that the conveyor belt 2b
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) has a portion 20 of its front surface exposed for reception

- B

of bulk material, extending downwardly from the junction of

i gl

the two conveyor belts. It is to be noted here that the two

i
conveyor belts are themselves guided to turn round at the bulk

receiving end of the vertical conveycr in 6pposite directions
in substantially symmetrical relation to each 6ther, as
described hereinbefore.

Reference will next be had to Figure 5, which illu-
strates a typical form of bulk feeder unit which has previously
been under researéh-for use in a vertical conveyor. In this
previous form of bulk feeder, one of the conveyor belts is
arranged to have a horizontally’extending region 27 designed
to receive and support bulk material to be conveyed énd the

bulk material once laid on the horizontal belt region is

subsequently held clamped between the two conveyor belts 2c
and 2d, Specifically, said one of the two conveyér belts, 24,
is extended at the bottom rearwardly of the other conveyor

belt 2¢ around a bottom guide roller U4c in a state overlapping

the latter 20, which is trained around
Athe guide pulley 4c in direct contact therewith, to form a

horizontal bulk-receiving region 27. This arrangement, however,
has involved a disadvantage that one of the conveyor belts,
2d, forming the horizontal bulk-receiving region 27 is unduly
stretched while  proceeding around the guide roller 4c radially
outside of the other conveyor belt 2c. In contrast to this,
in the vertical conveyor constructed and arranged according
to the,principles of the present invention, ngitﬁer of its
twoAcppveyq¥_belts is subjected to any such undue siretching
at its bulk-receiving bottom end.

It is to be noted that the bulk projector described

hereinbefore can practically be made small in size, with the
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diameter of rotary discs 51 and the width of projector belt

'52 both specified in the range of from 30 cm to ‘60 cm, while

3

per hour. Such compact unit can easily be mounted on an
appropriately extended portion of the casing frame provided
to support the vertical conveyor, without neccessitating any
separate frame as previously required therefor.

Description will next be made of some practical-
applications of a veftical bulk conveying apparatus which
includes a combination of the above~described vertical conveyor
2 and bulk projector 5.

The vertical bulk conveying apparatus is so arranged
that bulk material thrown intc a chute is fed under centri-
fugal force to the bottom of the vertical conveyor so as to
be held between'the two overlapping conveyor belts and conveyed
thereby upwardly in a continuous fashion and can be made
characteristically compact as an integral combination of
the vertical coﬂveyor with the bulk projector for loading
the latter. Because of this character, the vertical conveying
apparatus is advantageously usable, in combination with =&
rotary bucket wheel operable to scoop up bulk material and
throw it into the bulk projector chute, to form a vertical
bulk-delivering apparatus which is capable of efficiently
delivering the bulk material vertically upward in a continuous
fashion,

One specific example of such vertical bulke-delivering

apparatué is iIlustrated in Figure 6, in which the same

.references have been used as in Figures 1 to 4 for similar

parts havihg the same functiomns.

In this embodiment, the vertical conveyor 2, which
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includes two endless conveyor belts 2a and 2b gunided around

respective bottom guide pulleys 4a and 4b to proceed therefrom

.upwardly in face-to-face relation, defining a substantially

vertical conveyor line, and is supported on the vertically
extending section la, indicated by the chain-dotted lines,

of the casing frame. As shown, the frame includes an over-

-hanging portion 1b extended laterally thereof on which is

integrally carried a.bulk projector unit 5, which is com-
prised of a pair of rotary discs 51, a projector belt 52,
& combined driveé and guide pulley 54, guide rollefs 55 and
56, a bulk chute 53 and a drive source (not shown herc)
associated with the drive puiley. ﬁeference numeral 6
generally indicates a bulk feeder, of the rotary bucket wheecl
type, vhich includes a substantially cylindrically shaped '
drum support frame 60, which is_aléo supported on the over-
hanging portion 1b of the conveyor casing frame sidewise of
the bulk-receiving region of veriical conveyor 2 including
the bulk- projector 5.

Rotatably supported on the drum support frame 60 is
a rotary drum 61 which is driven to rotate clockwise, as
viewed in Figure 6, by a well-known form of drive mechanisn
(not shown and described herein). A multitude of scooping
buckets 62 a;e mounted on the rotary drum 61 at regular
intervals aroﬁnd the periphery thereof., Upon rotation of the
rotary drum 61, the bulk material scooped up by the buckets
62 is thrown into the drum support framé 60, as indicated
by the arrow, through a charging~port 63 formed in the top
thereof. The chute 53 of bulk projector 5 is extended at
the top into the drum support frame 60 to form a bulk inlet
mouth 330 copening upwardly toward the charging port 63 of

the frame 60.
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¥hen the rotary drum 61 is rotated in the well~=known
manner at a location where bulk material is piled while at
the same time operating the vertical conveyor 2 and bulk
projector 5, the bulk material scooped up and thrown into the
opening.63 of drum support frame 60 successively by buckets
62 on the rotating drum §l is continuously fed through the
chute 53 into the bulk projector 5 and loaded under the
action thereof into the vertical conveyor to be delivered
vexrtically upward. .

Such vertical delivering apparatus, including a vertical
bulk conveying apparatus and a rotary bucket wheel, is
characteristically capable of serving a dual function of
sbooping up bulk material continuously to feed it into =
bulk projector and also vertically delivering the fed material.
Owing to this feature, the apparatus can be advantageously
cmployed as a bulk delivering machine unit to realize a
vertical delivering system, suited, for example, for use in
a deep-storing yard where bulk material is stored in large
depths end can hardly be delivered.out with any efficiency.

Referring next to Figures 7 to 11, reference numeral
7 genérally indicates a vertical delivering system for yard
use, which comprises, in combination, a vertical bulk deliver-
ing unit, generally indicated by reference numeral 71, an
intermediate transfér apparatus 74, and a unit carrier pro-
vided for carrying the delivering unit 71 over the whéle
area of the stoxring yard. The delivering unit 71 includgs
a vertically glongate cylindr?cal frame body, in which a

vertical conveyor 2 is supported, and is provided at the

bottom with a bulk projector (not shown here) and a bucket

"wheel type bulk scooper 6, The intermediate transfer apparatus
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77& serves to transfer the bulk material as discharged from

the vertical conveyor onto a stationary conveyor, as will be
described hereinafter in detail.

Reference numeral 9 generally indicates a storing
place for bulk material which, in the example of Figures 7
and 8, is a deep-storing yard Y, built on a definite lot of
ground as surrounded on its opposite sides by retaining walls
G1 and 92 of substantial height.

Carrier-supporting rails Rl and R_ are laid parallel

2
to each other on foﬁ of the respective retaining walls 91

and 92 and on which rails is wounted a unit carriecr to travel
longitudinally of the yard Yl Vhich is comprised of a travel-
ling frame 72 including two elongate parallel beams 721 and
722-mounted on the rails in staradd;ing relation to the yard
Yl and wheeled (723) travelling leg sections 724-725 mounted
on the respective beams sidewise thereof, and a trolley type
unit support frame 73 mounted on the top of parallel beams
721~-722 of travelling frame 72 for movement therealong.

The unit support frame 73, which is supported itself
on the yravelling fréme 72, has a body siructure of annular
or rectangular framework through which the vertical casing
frame 711 of delivering unit 71 extends end supports the
casing frame 71} for vertical displacement, Reference
numeral 731 indicates guide means for the vertical unit
casing or frame 711; and 732 indicates a rope for raising
and lowering tbe delivering unit 71, which is secured at one
end to the unit support frame 73, as indicated at 733 in
Figure 8, and wound at the cther end around a winding drum
734 arfanged on the vertical casing frame 711 adjacent to

the bottom end thereof,
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As will readily be understood, the delivering unit 71,
supported on the unit carrier 72-73 of the structﬁre'dea-
cribed above, is movable in directions longitudinal and
transverse of the storing yard Yi under operation of the
travelling frame 72 and unit support frame 73, respectively,
and is thus capable of cafrying the wheel bucket 6 to any
desired location in the yard Yl. In addition, the single
delive;ing unit 71 with its vertical frame 711 adapted
for vertical movement can serve by itself to deliver all the

bulk waterial S deep-stored between the retaining walls 91~

92, as indicated in Figure 7 by the chain~dotted line, starting

.with the top layer of the bulk material and progressing

downward to the yard bottom finally to deliver the bottom
bulk layer, not indicated.

Arranged §n one of the retaining walls, e.g., 92,
in parallel with the rail R2, is a stationary conveyor C
which serves to convey the bulk material delivered up from
the yard to a predetermined collecting place.

The intermediate transfer apparatus 74 referred to
hereinbefore is provided 1o act between the delivering unit
71 and the stationary conveyor C.

The vertical frame 711 of delivering unit 71 is provided
2t the top with a bulging chute type of bulk discharging
mouth 712, through which bulk material as conveyed éo the
top eﬁd of vertical conveyor 2 is discharged downwardly
sideways thereof and directed into tubular structur; 741
of intermediate fransfer apparhtus 74, which is telescopically
éxtensible. The telescopic structure 741 is commected at
the bottom end with the fop end of a side chute 742, which is

carried by the delivering unit support frame 73 and has a
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bottom discharge end opening above an intermediate belt

conveyor 7h3, which is provided on the travelling frame 72

:along one side of the beam 721, as clearly seen in Figure 8,

and extended over the whole length therecof,

The intermediate belt conveyor 743 is operated so as
to convey the bulk material discharged from the side chute
742 to the stationary conveyor C and has a discharging end
7kl which is extended beyond the beam 721 and provided with
an appropriate guide chute 745 through thch bulk material
is laded onto thé ;tationary conveyor C,

In another form of vertical ygrd delivering apparatus,
which is illustrated in Figures'9 to 11, the unit carrier
provided for transportation of the delivering unit 71 is

constructed essentially of a ground travelling frame 75

including a beam 751 mounted over a level land yard Y2 in

straddling relation thereto and a pnit support frame 76
movable along the beam 751, The beam 751 is supported at
each of ifs ends by a travelling leg structure 753, which is
of substantial peigﬁt and, provided with carriage means 752.

(It is to be understood that the travelling frame 75,

dncluding beam 751, is of a symmetrical formation having

‘the same structure at its opposite end though one end portion

of such frame is shown here.)

The ground travelling frame 75 can travel on its own

dongitudinally of the yard Y2 along ground rails R3 which

zie laid in parallel .to cach other om the opposite sldes of

‘the yard and on which rails the frame 75 is mounted by means

of carriages 752. Reference character Ml indicates a self-

‘propelling riotor mounted on the frame 75.

In this cmbodiment, the unit support frame 76 includes

-
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a hollow.tpbular body structure 760 mounted on the ground
travelling frame 75 for movement along the beam 751 and which
structure 766 supports the vertical casing or frame 711 of
delivering unit 71, of the same structure as that in the
embodiment previously described, while allowing the frame 711
to move vertically and rotate about the vertical axis thereof,
The beam 751 is provided along one edge of the top surface
thereof with an upwardly directed rail 754 which extends-

over the whole length of beam 751 and, as clearly seen in
Figure 10, is also providedralong the bottom beam edge dia-
gonally opposite to the top edge with aAlaterally directed
ra{l 755 and a downwardly directed rail 756. Supported on
the upwardly directed rail 754 are running, wheels 762

wvhich are mounted on the underside of an integral top overhang
portion of the'bgdy 760 of delivering unit support frame 76.

Supported respectively on the laterally directed and down-

'wardly dirccted rails 755 and 756 are running wheels 763

and 764, which are journaled verticall& and horizontally,A
respectively, on the extreme end portion of a bracket arm
761, uhich is extended laterally from the bottom of the unit
support fraﬁe 76 and upwardly bent at its extreme end so as
to surround the adjacent bottom edge of beam 751, With such
supporting arrangement, the tubular body structure 760 of
unit support frame 76 is supporied sidewise of the beam 751
with the axis of its tubular hollow held substantially

vertical and, upon operation of motor means M2 (Figure 9),

is freely movable.in'ﬁhe direction .longitudinal of the beam

751
A hollbw cylindrical guide 77 is, fitted in the ci}ind—

rical hollow in the body 760 of delivering unit support frame
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76 for rotation about the axis thereof and rotatably supported
on the top surface of the frame body 760 by way of an annular
Tflange 771 secured to the top of the tubular guide 77. Secured
to the bottom of tubular guide 77 is an annular flange 772
similar to the top flange 771. As shown in the plan view

of Figure 11 on an enlarged scale, both the'top and bottom
flanges 771 and 772 are provided inside thereof with four
pairs of guide rollers 773 and 774 each to guideone of the
four corners of the ,vertical frame 711 of rectangular cross-
section of the delivering unit 71 along the adjoining edges

of the frame corner. In this manner, the vertical frame 711
is guided by the tubular guide 77 for vertical movement and
against rotétion relative thereto. The tubular guide 77

for the delivering unit is provided with a gear wheel 775
secured thereto around the periphéry of the cylindrical

barrel of tubular guide 77 concentrically therewith. Mounted
on the unit support frame 760 are a drive motor M3 and a
pinion 766 coupled therewith and held in mesh with the éear

wheel 775 so that the tubular guide 77 is rotatable about its

axis relatively to the unit support frame 760 under the drive
of motor MB' Vertical movement of the déliveriqg unit 71
relative to the tubular guide 77 is obtainable, as with the
case of the appafatus shbwn in Figures 7 and 8, by e rope
arrangement which includes a rope T77 secured at its top
end to the bottom flange 772 of tubular guide 77 and a rope
winder 778 provided on the bottom of the vertical f;ame 7il1
and to which the rope 777 is secured at its bottom end.

On one side of the level land bulk~-storing yard Yz,

a stationary bulk transporting conveyor (not shown) is laid

in parallel therewith in accordance with the common practice.
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In order that bulk material as delivered by the delivering
unit 71 from the yard may be carried to the stationary
conveyor, an intermediate transfer apparatus, generally
indicate ‘by reference numeral 78, is provided which is con-
nected to the bulk discharge port 712 of the delivering unit
71 (see Figure 9).

The intermediate transfer apparatus 78 includes a
tubular telescopically extensible structure 781 with its
immermost tubular section 781la joined.with the bulk dis=- .
charging mouth 7i2 of delivering unit 71. The outermost
tubular section 781lb of the telescopic structure 781 is
suspended on a hanging cord 782 at a predetermined height
above an annular inlet opening 786a of an annular chute
structure 786, which is fixedly mounted on the unit support
frame 76. |

The hanging cord 782, fixed at onc end to the outermost
tubular section 781b, is directed over two guide sheaves
783~-784, mounted on one side of vertical frame 711 at the
top thereof,; as shown in Figure 9, to proceed downwardly
along the frame and is directed over another guide shave
785, mounted on the frame bottom, to proceed upwardly there-
from and is secured at the other end to the bottom flange
772 of tubular guide 77, as shown in Figure 10, With this
arfangement, it is to be noted that the outermost tuﬁular
sectign 781b of telescopic structiure 781 is held at all times
at a predetermined level of height irrespective of the vertical
position of the de1i§ering unit 71. The outermost tubular
gection 781lb is funnel-shaped at the bottom so as to be
loosely fitted in the annular inlet opening 786a of annular

chute 786 so that, upon rotation of the delivering unit 71,
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the ocut:rmost section 781b proceeds freely over the annular
inlet cueoing 786a.

L5 the annular chute 786 has a tubular body through
which the vertical frame 711 of delivering unit 71 is fitted
Joosely, as illustirated in Figure 9, and is so constructed
that the bulk material received in the annular inlet opening
786a is all collected in a discharging mouth 786b at the
bottom of annular chute 786 to be fed onto an intermediate
conveyor belt 787, which is arranged on the top surface of
beam 751 and connéc&ed by conventional means with the
stationary conveyor previously referred to, though not shown
in this jllustration. .

A= will be abparent from the foregoing description,
in this embodiment, the bucket wheel 6 supported on the
delivering unit 71 at the bottom .thereof can be brought to
any desired location in the level land yard Y2 and bulk
material as scooped up by such bucket wheel is effectively
transferréd onto the stationary conveyor irrespective of
the wvertical and angular positioning of the vertical frame
711 of the deliveriné unit. Further, in this apparatus,
the delivering unit is movable within the yard Yz, while
being held at all times vertical and this makes the apparatus
particularly ;uitable for use in delivering bulk material
from such a small-scale yard as precluding use of any bulky
long boom. In addition, as the bulk scooping bucket wheel 6
can be syvung freely in a horizontgl plané, the apparatus is
capable T delivering bulk material from any fan-shaped
arca in tne yard and thus has an advantageoué characteristic
of enavling dsliivering operation within any restricted yard

2o o o ~ompartment to be performed with increased effi-

ciencv,



10

5

20

25

50

0000550
- 22 -

ﬁeqcription will next be made of a vertical bulk
cargo delivering system, utilizing the principles of the
delivering unit described, with reference to Figure 12,
in which, the same references have been used as in Figures 9
to 11 for similar parts which have the same functions,

In the system of Figure 12, as in the apparatus shown
in Figures 9 to 11, the delivering unit 71 extends through
a tubular guide structure 77, which is rotatably supported
on the'unit support frame 79 by way of a top and a bottom'
flange 771 and 772, and is supported by the tubular guide 77
for vertical movement. Also, bulk material as discharged
fgom the delivering unit through its bulk discharging mouth
712 is fed into an annular chute 786 through the interme-
diary of a telescopicalli extensible tubular structure
781, which is'héld at all times at a predetermined level of
height. Though noi shown in Figure 12,'a hanging cord for
henging the tubular siructure 781 and a rope for vertical
displacement of ;he delivering unit are also provided in this
embodiment in qPite the same mannexr as in the previous’embodi-
ment.

It is to be noted clearly,; however, that the system
of Figure 12 is distinguishable from the apparatus shown
in Figures 9 to 11 in the following points: First, in the
system of Figure 12 the unit support frame 79 is carried
by a slewing beem type unloading unit, generally indicated
by reference numeral 8, at the free end of a luffing boom B2

thereof and this necessitates. a modified form of intermediate

transfer apparatus to be conmnected with the annular chute

786. Secondly, the vertical casing frame 711 of the delivering
unit is made flexible, including a tiltably jointed lowver

section.
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Description will now be made of the embodiment,
principally centering about the distinguishing features
stated above.

Reference numeral 80 indicates a wheeled truck
movable along a cargo handling site such as a wharf or a
pier of a port and on which truck a pillar 81 is mounted by
way of a rotary platform 801l. The above-referred-to luffing
boom 82 is fulcrumed on the pillar 81 at 810 for luffing
motion relative thereto.

A movableAframe member 83 of a predetermined height
is hinged at its bottom end to the free end of the luffing
boom B2, A connecting member 84 is arranged between the top
end of movable frame member 83 and a second fulcrum point
812 on the vertical portion 811 of pillar 81. It is to be
noted that the length of distance between the first and second
fulcrum points 810 and 812 on the pillar 81 is equal to the
height or vertical length of movable frame member 83. Also,
the lengtﬁs of the boom 82 and connecting mcmber 84 are made
equal to each other. With this arrangement, the four members,
including pillar 81, boom 82, movable frame member 83 and
cohnecting member 84, jointly form a parallels-grammic
framework and the movable frame member 83 is hela at all
times vertical irrespective of the luffing angle of boom 82,
The delivering unit support frame 79 is hinged on one side
thereof to the free end of boom 82 in the same manner as the
movable from member 83 and the other side of unil suppoxrt
frame 79,is‘connected with the top end of movable frame
member 83 bylway of a commecting frame membexr 85 so that the
unit support frame 79 is supported in a horizontal positiocn.

With this arrangement, it will be apparent that the vertical
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casing frame 711 of delivering unit 71 is held at all times
vertical during luffing movement of the boom 82,

' Provided on the luffing boom 82 is a boom conveyor 86
which extends from the free end of boom 82 to a point at the

rear of pillar 81. The discharging mouth 786b of the above-

described annular chute 786 is positioned above the énd of

A
boom conveyor 86 while at the discharge end of the . latter

is arranged a receiving chute 871 which is formed at the
head of a second intermediate conveyor 87 and has a wide
iniet opening. The second intermediate conveyor 87 operates
between the discharge end of boom conveyor 86 and a stationary
conveyor Cl’ wvhich is arranged in parallel to the track on
éhich wheeled truck 80 is mounted. Reference numeral 88
indicates boom luffing means.

In this illustration, the delivering unit works in a
bulk storing place in the form of a hold 94 of a cargo
vessel 93. As usual, the cargo hold 94 has a deck opening
95 limited in area for the capacity thereof. For bulk
delivering from such storing place, it is highly desirable
that the wvertical frame of the delivering unit has a botvom
section made flexible, as.stated hereinbefore.

The vertical frame illustrated in Figure 12 has
a bottom section T7lla formed separate from the remaining,
vertical frame section 711 and pivotally connected tﬁereto
by means of a pivot shaft 713 for tilting movement about the
axis thorecf. Refcrence numeral 714 indicates an externsiblc
hydraulic cylinder unit arranged between a bracket 715
secured to the vertical frame section 711 and the movable
framec section 7lla. Upon extension of the cylinder unit 71k,

the movable secticn 71la of the vertical casing frame is
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tilted laterally, as indicaled by the chain~dotted lines,
so that the bucket wheel 6 at the bottom of the delivering
unit 71 may be brought close to any side wall surface of
the cargo hold 94, as illustrated, though the delivering
unit 71 is only movable within the restricted deck opening
95 of cargo hold 94,

As the vertical frame of delivering unit 71 is
flexed in the manner described, the vertical conveyor sup-
ported therein must naturally be flexed in a similar fashion.
However, as the flexing angle, that is, the angle of tilt
of the bottom frame section 7lla, is at most of the order
of 30 degrees, there is no danger at all of the conveyor
be;ts being injured to any substantial extent. By the
combination of luffing movement of the boom 82 with vertical
movement of the delivering unit 71, the system illustrated
is capable of freely delivering bulk material out of the
cargo hold through the whole depth of material, from the

top surface S, of material as filled in the hold to the

1
lowest level 52, which is close to the ship's bottom.
Also, the system is capable of delivering all the bulk
material at any 1evél in the hold with extremely high ef--
ficiency by progressively displacing the wheeled truck
structure 8 while slewing the boom 82, with the delivering
unit maintained at a definite level and the bucket wheel 6
held in a position lateraily, extended, as indicated by the
chain~dotted lines in Figure 12.

Bulk material as discharged from the delivering unit
71 in a confinuous fashion is fed through the telescopically

extensible tubular guide 781 and annular chute 786 onto

the boom conveyor 86 and is further sent through the latter
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and second intermediate conveyor 87 to the stationary .
conveyor Cl’ wvhich carries the material to a land installation,
not shown.

It will be apparent to those skilled in the art that
the-range of applicationof the delivering unit 71 of the
present invention is not limited to the embodiments shown
and described above.

Though, in these embodiments, the two overlapping
convéyor belts coﬁstituting the vertical conveyor 2 have
been described as arranged so as to turn round in opposite
directions in substantially symmetrical relation to each
other at the bottom end of the substantially vertical conveyor
line, modifications may be made therein, without departing
from the spirit of the present invention, to guide one or
both of the endless conveyor belts so as to be more or less
flexed intermediate the ends of the conveyor line as loag
as they are guided at locations immediately below the conveyor
line to turn rcund symmetrically in opposite directions
and the flexing angle is limited to 30 degrees or thercabout.
In such range of flexing angle, practinally mno impairment
of the conveyor belts results.,

Figures 13 and 14 illustrate further embodiments of
the vertical conveyor of the present invention which include
each a bulk-receiving bottom region more or less modified
in the line of the viewpoint stated above.

Tor purposes of comvenience in describing the embodi-

ments of Figures 13 and 14, one of the two endless conveyor

_belts, 2a, of the vertical conveyor, whick is arranged on

the projector side thereof, will be referred to below as

Tfirst conveyor belt and the other conveyor belt 2b, arranged
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opposite to the discharge end of the projector, as second
conveyor belt. Also, the boitom guide pulleys lha and ib,
over which the respective conveyor belts 2a and 2b are guided
at the bottom in directions opposite to each other, will be
referred to below as first and second guide pulleys, res-
pectively.

In the apparatus illustrated in Figure 13, the first
guide pulley b4a for guiding the first conveyor belt 20 at
its bottom end is arranged above the discharging end of bulk
projector 5, the first conveyor belt 2a being bent around
the pulley l4a toward the descending belt path 25.

On the other hand, the bottom end portion of the second
conveyor belt 2b, arranged opposite to the projector dis.-
charging end, is passed over the adjacent side of the first
guide pulley 4a in substan+tially a straight line and drawn
slightly forwardly toward the bulk projector by the second
guide pulley 4b, which is arranged downwardly cffset from
the firsé guidé pulley 4a, With this arrangement, the bottom
end portion of second conveyor belt 2b formes a slightly
inclined bulk receiving face 20 which is expcsed to the
projector discharging end. The second conveyor belt 2b
is guided at_its bottom end around the sccond guide pulley
4b in a direction opposite to the first conveyor belt 2a
substantially in symmetrical relation thereto to enter the
descending belt path 26.

Reterence wilil next be had to Figure 14, in which
another eiample of bulk~receiving end arrangement of modified
design is illustrated. In this embodiment, in the groups
of inmner guide rollers 3a and 3b, which define a substantially

vertical conveyor linc, a few lowermost rollers are arranged
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in positions more or less offset successively toward the
bulk projector side, as indicated at 3'a and 3'b, so that
the conveyor line is bent forwardly at its bottom and the
first guide pulley lla, around which the first conveyor belt
2a is guided toward its descending path 25, is arranged along
& line of extension of the bent bottom portion of the con-
veyor line and above the discharging end of bulk projector 5.

On the other hand, the bottom end portion of the
second conveyor belt 2b, which is arranged opposite to the
bulk projector 5, is extended from the bent bottom portion
of the conveyor line forwardly downward along the adjacent
side of first guide pulley l4a substantially in a straight
line. The second conveyor belt 2b thus drawn forwardly below
the first guide pulley la is guided to its path of descent
26 in substantially symmetrical relation te the first con-
veyor belt 2a by the second guide pulley 4b, which is down-
wardly offset with respect to the first guide pulley lLa.
Again, in this'arrangement, ihe second conveyor belt 2b
forms a slightly inclind bulk-receiving face 20 extending
below the first guide pulley 4a.

Though, in these types of bulk-receiving arrangement,
the two conveyor belts, jointly defining a conveyor line,
are flexed at a point toward the bottom end thereof, therec
is no danger of the conveyor belts being injured, as wiﬁh
the case of the apparatus shown in Figure 3, as the angle
Liwwough which the conveyor belts are flexed is limited ;o
40 degrees o§ below (and is approximately 35 degrees in the
embodiment of Figure 14) and the conveyor belts thus flexed
are ;ubsequently guided around the respective end pullcys

in substantially syvmmetrical relation to each otiher.
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In the apparatus of Figure 173, bulk material as fed
into the chute 53 of bulk projector § is thrown ai a speed
as high as approximately 600 ri/min, as described hereinbefore,
in a direction toward the belt junction where the two conveyor
belts meet each other, so as to be laden itherebetween under
the inertial effect or momentum of the bulk material iteelf.
In this connection, it is to be recognized that the slightily
inclined bulk-receiving face 20 of second conveyor belt 2b,
which extends downwardly from the adjacent side of first
guidc pulley ha,-helps enable the bulk material thrown by
the projector 5 to be received between the two conveyor
belts efficiently without loss, Reference numeral 3g .
indicates auxiliary guide rollers arranged on the rear
side of the bulk-receiving face region of second conveyor
belt 2b to support the opposite edges thereof and each having
the same siructure as inner guide rollers 3b.

In the embodiment of Figure 14, an example of curved
chute type-bulk'projector % is employed vhich is formed as
a downwardly steeply inclined chute 57 of trough-like section
(see Figure 15), which is curved at the bottom end upwardly
in a circular arc to form a bulk discharging end 58. This
bulk projecter 5 is supported on an appropriate frame struc-
ture 50 in a mﬁnner such that bulk material as thirown off
the discharging.end 58 is directed to the belt junction where
the two conveyor belts 2a and 2b come to join each other.

As iilusirated, bulk matevial is supplicd continucusly
by means of> a supply conveyor 6 aﬁd throVn onto the top
portion of the downwardly‘inclined chute 57 to rapidly slide
down therealong and, rushing out from the ﬁpwardly inclined

discharging end 58 under the effccets of centrifugal force
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and inertia, is positively fed into the wvertical conveyor
at the bottom junction of the two conveyor belts. Again,
in this embodiment, the upwardly inclined bulk-receiving
region 20 of second conveyor belt 2b, the opposite edges of
which are sqpported by auxiliary guide rollers 3g, helps
enables the bulk material to be received by the vertical
conveyor in a particularly stable and efficient ma;ner.

As will be apparcnt from the illustration of Figure 13,
a vertical delivering apparatus including a small-sized
bulk projector such as shown in Figures 3 and 6 is applicable

to the systems shown in Figures 7 to 12 as well as to the

‘one of Figure 6., It will be readily understood that, when

combined with a projector of the type illustrated in Figure
14, the delivering apparatus of the present invention is

usable also in other different fields of the art.
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Claims:

1. An apparatus for vertically conveying bulk materizls
of the type including a vertical conveyor (2) arranged in
a substantially vertical space defined in a casing frame
and having two endless conveyor belts (2a, Zb) adapted to
be driven upwardly in a substantially vertical direction
in a face-to-face overlapping relation closely engaging each
other along the opposite side edges thereof and serving to
convey bulk méterial.as held between the two conveyor belts
vertically upward, said apparatus being characterized in that,
at the bulk-receiving bottom end of the vertical conveyor,
the two endless conveyor belts are guided to turn round in
directions opposite to each other and a bulk projector (5)
is arrénged which in such a position as to project bulk
material rapidly under the effect'of centrifugel force in
an inclined upward direction to the bottom belt junction
where the ?wo endless conveyor belts join each other.

2. An apparatus as set forth in claim 1, in which the
two endless conveyor belts (2a, 2b) have an appropriate
degree of rigidity at lecast in their opposite edge portiions
and are provided with two sets of regularly spaced multiple
guide rollers QBa, 3b) arranged along each side of the
overlapping portions of the two endless conveyor belts in
staggering relation to each other to guide the adjacent
overlapping belt edges while pressing such belt edges against
each other, each of the guide rollers in eithier set being
positioned to push the adjacent portions of the overlapping
belt edges more or less inéo the spacing between the two
adjacent guide 1o0llers in the other set.

3. An apparatus as set forth in claim 1, in which
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said bulk projector comprises a pair of rotary discs (51a,
51b) of identical size and shape arranged opposite to each
other at a predetermined spacing, a fast-driven endless
projector belt (52) guided to proceed substantially semi-
cifcuﬁferentially around the rotary discs, making close
contact with the lower halves therecof, so as to leave the
rotary discs in an upwardly inclined direction, a supply
chute (53) arranged to supply bulk material onto the projector
belt on the rear side of the rotary discs, a drive pulley (5%)
and a set of guiderrollers provided for the projector belt.

L, An apparatus as set forth in claim 1, in which

one (2a) of the two endless conveyor belts {2a, 2b) arranged

.adjacent to the bulk projector (5) is guided at the bottom

to turn around a first guide pulley (4a) arranged above the
bulk projector while the other endless conveyor belt (2b),
arranged opposite to the discharging end of the bulk projector,
is guided at the bottom to turn around a second guide pulley
(4b) arranged in a position downwardly offset from the first
guide pulley so that said other conveyor belt {2b) has an
upwardly inclined bulk-receiving face (20) exposed to the
disharging end of the bulk projector.

5. An apparatus as set forth in claim 2, in which

said sets of multiple guide rollers {3a, 3b) provided to

.guide the upwardly travelling overlapping portions of the

two endless conveyor belts are arranged so as to define a
conveyor limc which is flexed at a locatiom adjacent toc the
bottom end thereof toward the side of one (2a) of the

endless conveyor belts arranged adjacent to the bulk projector
(5) and the other endless conveyor belt (2b), arranged

opposite to the discharging end of the bulk projector (5),
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is drawn from the adjacent side of a bottom guide pulley

(4a) provided for said one (2a) of the conveyor belts in the

direction of extension of the flexed bottom portion of the

conveyor line to present an upwardly directed inclined
bulk-receiving face (20).

6. An apparatus for vertically declivering bulk materials
which comprises: a vertical bulk conveying unit including
an integral combinatién of a vertical conveyor (2) and a
highspeed bulk projector (5), said vertical conveyor (2)
being arranged in a substantially vertical space défined in
a tubular casing frame and having two endless conveyor
belts (2a, 2b) adapted to be Ariven ﬁpwardly in a substan-
tially vertical direction in a face-to-face overlapping
relation closely engaging each other along the opposite
side edges thereof to serve to convéy bulk material as held
Between the two conveyor belts vertically upward, said two
endiess conveyor belts being guided at the bulk-receiving
bottom end to turn round in directions oppositec to each
other, said tubular casing frame having a laterally over-
hanging bottom portion (1b), said bulk projector (5) being
carried on said overhanging bottom portion of said casing
freme and serving to project bulk material rapidly under the
effect of cenérifugal force in an inclined upward direction
tc the boitom ﬁelt junction where the two endless conveyor
belts come to join each other; and a rotary bucket wheel
type bulk Tecder {6} arranged on one side of said buik
projector, ‘said bulk projector including a bulk~receiving
chute (53) having an inlet end~opening (530) arranged to
face the bulk discharging opening (63) of the bulk feeder.

T. A vertical vard delivering system comprising:
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a delivering unit (71) in the form of a vertical bulk-
delivering apparatus as set forth in claim 6; a delivering-
unit carrier including a travelling frame (72 or 75) arranged
in st?addling relation to the bulk storing yard and comprised
of a beam structure extending traversely thereof and supported
at the opposite ends on respective leg structures (72&,

725 or 753) arranged tc travel along the opposite 'sides

of the bulk storing yard and a unit support frame (73 or

76) movable along said beam structure and supporting said
delivering unit (71) for vertical movement and rotation

about the vertical axis thereof; and intermediate transfer

means provided between the bulk discharging mouth (712)

at the top of said delivering unit and a stationary conveyor

arranged sidewise of the bulk storing yard in parallel thereto.
B, A veffical bulk cargo delivering system comprisings:

a vertical bulk-delivering unit (71) including a vertical

bulk~conveying apparatus compriscd of an integral combination

of a vertical c;nveyor (2) and a highspeed bulk projector (5),

and a rotary bucket wheel type bulk feeder (6) arranged on

one side of said bulk projector, said bulk projector (5)

including a bulk.:eceiving chute (53) having bulk inlet

mouth (530) opening toward ihe bulk charging poxrt (63) of

said bulk feeder, said vertical conveyor (2) being arranged

in a substantially wvertical space defined in a tubular casing

frame and including two endless conveyor belts (2a, 2b)

adapted to be driven upwardly in a substantially vertical
direction in a face-to-face overlapping relation closely
engaging each other along the opposite side edges thereof

so as to serve the purpose of conveying bulk material

. as held between the opposing faces of the two conveyor belts
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vertically upward, said two conveyor belts being guided at
the bulk-receiving bottom end so as to turn around in direc- '
tions opposite to each other, said tubular casing frame
including a vertical frame section and a lower frame section
tiltably Jjointed thereto and being formed at the bottom end
with an overhanging portion, said bulk projector (5) being
carried on said overhanging portion of said tubular casing
frame to serve to project bulk material rapialy under the
effect of cénﬁrifugal force in an inclined upward direction
to the bottom belt junction where the two endless conveyor
belts come to join each other; a rotary boom type unloader
(8) arranged for movement along a cargo handling place and
including a luffing boom (82); and a unit support frame

(79) mounted on said luffing boom at the free end thereof

80 as to be held at all times in a horizontal position and

supporting said delivering unit (71) for vertical movemecent

and rotation about the vertical axis thereof.
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