i nuous Conveyor . Appar at us 2195600 BACKGROUND OF THE | NVENTI ON
ThéJpresent invention relates to a continuous conveyor apparatus, nore
specifically to a continuous conveyor apparatus of high durability and of
| i ght wei ght which can be produced at g |ower cost. There is a conventionat™
conveyor apparatus referred to as a continuous conveyor apparatus which
conprises a carrying vessel, four roller chains connected to»ngthoHQE
corners of the carryi pgesaflud wp&y&{. AB? yegsel and a ﬁ)#@tkéﬁtej\&heel
around which the roller !Eél N turns ta-novet A& SCar rying vessel in
hori zontal and vertical directions, thereby continuously conveying bulk,
soil, sand and so on. The conventional conveyor apparatus has sone
short cong ng 5§ﬁ£LE@Lﬁé§§5ﬁ§€5E§H§9Lh§r chain is short, that the tota
si ze ofn%§Q3§§ ' , t the production cost is high
Anot her di sadvantage is that the |lower part of the conventional conveyor
apparatus could not be noved because the |ower part of the conventi onal
conveyor apparatus may interfere with operation such as excavation. In
addition, itThe presendd imementien roelateshipnabeopidniussls gaysiayhed
when the roller chain is turned around the sprocket, which is

apparatus, more specifically to a continuous conveyor

apparatus of high durability and of light weight which can be
produced at a lower cost.
~There is a conventional conveyor apparatus referred to as € 
a continuous conveyor apparatus which comprises a carrying
veésel, four roller chains connected to the four corners of
the carrying vessel to suppoft the vesselland 2 sérocket
wheel around which the roller chain turns to move the
carrying vessel in horizontal and vertical directions;
thereby continuously conveying bulk; soil, sand and so on.
The conventional conveyor apparatus has some shortcomings

A that the life of the ;ollér chain is short, that the total (
size of the apparatus is large, and that the production cost
is high. Another disadvantage is that the lower part.of the
conventional conveyor apparatus could not be moved because
the lower part of the conventional conveyor apparatus may
interfere with operation such as excavation. In addition, it

is required that the roller chain be precisely positioned



roller chain cones i'nfto contact wWith the upper surface of tarrying vessel
has—a notch which allows the relief of a coupling provided between the
rolT™er chain and the carrying vessel, a |ot of manpower is required for

agafi nst ;/\orkability..ln particular, since the sprockét, with which the '.

positioning of notch and the coupling. -3-2The roller chain is al ways
used in the conventional conveyor apparatus, for it is believed that the

rol I er chain h tbﬁ.ierv"&hﬁfﬂ '§sa’EP£-ﬁ8HaE?€uhB thiel & éf%foékféec CQIRIEX is
construction a the cost of e roll'er charn I's récogni zed

hovever, ¢ hat éﬁéi&é‘@ﬁ@fﬁ?ﬁ@?ﬁt?e%? BebeeemLbe Lobiel t%@ds&%qwh Wl eh

t he roIIer chai and t e ro er chain s not

general ly belleved performang Kk

Gonoral 1y 1 of erPeteh g "ERorE |Fﬁﬁleh5?we§ thanﬁPBVg&%a?lttﬁ tﬁscmeagy
of heat treatnent nd we d|n has recent geen devg ﬁpﬁgg (S fouqq
that the |ink HEIPTS YengoKSErGLt i 8RS BhPBLG 'Gh ?&QPﬁ@aﬁt
generally sufficiently enetrates so that the link chain has better
abrasi on resi ste@tief aheokpling pravidednbaiiweenothe rold esoshiaine ang

produce a high speed and conpact type of link chain
the carrying vessel, a lot of manpower is required for

positioning of notch and the coupling.



~onpari.ng with the roller-chain, and the link chain can be twisted, so t hat
‘E% i's possible to bend the link chain in three dinensions. Accordingly, the
ont i nuous conveyor apparatus equi pped with the Iink chain can be rotated
at its lower portion as required in operatioh.~Furthernore, when used in“«
| oadi ng and unl oadi ng for ships, the link chain is hardly slipped out of
the wheel even Thenredlernghainadet adwaiwayised tire tHe peorsrercteidrsl | i nk
chain is possible to bend in  -4- three dinensions.. The followi ng are
advant ages @én¥&¢oti abf:abartpspvgbrt he @ IR idAdd); tHat Hife GUSlertiGh®ini S
sinple, in which each Iink is placed in surface contact and | ubri cant
general l'y tgat gigt N5 geohant chhess% T Gt d S S 284
long life (F}?thhe cﬁa n. 2. 9I t 1s si r?pl i_ncc_lonstrulct [ orsnl angyﬁ ?‘g%t i‘%&)
wei ght, and l.b:chain qt i S at [ty and the size
of each ne %’E@.‘égﬁégégge%ﬁgeg?ﬁl felgglhngzots% g 1EIt g\%e%égfslt&ag” tr% link chain
can be tw sted d,bent in three dimension o .t hat. t he apparatus can be
rotated as requ? edSi heGEPR14 ’igO?ﬁVFEblghé% %JhﬁﬁQﬁﬁii %ﬁn%éﬁnﬁﬁf??
shi ps.

between the roller and the bush in the roller chain, and that
the life of the roller chain is not so long as generally
believed. On the other hand, the performance of link chain (
generally referred to as short link chain ) is improved as .
the technoleogy of heat treatment and welding has recently -
been developing. It is found that the link chain is of simple
construction, through which lubricant genérally sufficiently
penétrates, so théf the link chain has better abrasion
resistance than the roller chain. In addition, it is possible
to produce a high speed and compact type of link chain
comparing with the roller chain, and the link chain can be
twisted, so that it is possible to bend the link chain in

three dimensions. Accordingly, the continucus conveyor o/
'épparatus equipped with the link chain can be rotated at its
lower portion as required in operation. Furthermore, when

used in loading and unloading for ships, the link chain is

hardly slipped out of the wheel even upon rolling or another

sway of the ships since the link chain is possible to bend in



[n addition, the wheel around which the chain goes can be made small. 5.
Fittings of the carrying vessel can be easily attached to the link chain
way~of welding, forging or use of bolts. Aecbrding to this invention there
is provided a thhneendémenséensyor appar atus conpri sing coaxi al wheel neans
positioned at a predeterm ned | ocation conprising a pair of inner wheels
and a pair of outeThehfeliowing akrley agvaartgeres tafhdene whiaek clemirs over the
positioned at a predeterm ned |ocation and conprising a pair of inner
wheel s and a pgbllet edkhéh:wheel s which pairs are rotatabl e about
respective horizontal axes which are spaced apart, four endless |ink chains

extendi ng respegct irygl Eoﬁ.b,ﬂa%ctthanwﬁi%els& 1d,harfomich ¢deel 11manss a9llaced
respectively about the wheels of the tan em wheel means a plurality of

carrying vesse% PEQ%EEQQ&Qa% 'thpﬁhﬂﬂfﬁéﬁ¥] éﬁé?gﬁﬂﬁgﬂaert|ca Ilnks

means, and eac al ns COI'TpI’I S1 ng t er nat

apd hori zont e %gﬁgog%r?rlsnsx?ts verHeR R, FO R o A s ©

t he chai n. nts,of the invention wll nom1be descrlbed by way
of exanpl e MA?ﬁl§@f8 e%gg £82iRe acconpanyi ng drawi ngs

4. Each link can have-a small pitch leading to Iow'er noi Se and hi gh speed.
o)

2. It is simple in construction and light in weight, and
small in chain tension, so that the motor capacity and the
size of each member can be reduced, leading to a lower cost.
3. The link chain can be twisted and bent in three
dimensions, so that the apparatus can be rotated as required
in work and is suitable for locading and unloading in ships.

4. Each link can have a small pitch leading to lower noise
and high speed. In addition, the wheel around which the chain
goes can be made small.

5. Fittings of the carrying vessel can be easily attached to

the link chain by way of welding, forging or use of bolts.

According to this invention there is provided a continuous
conveyor apparatus comprising coaxial wheel means positioned at a
predetermined location comprising a pair of inner wheels and a
pair of outer wheels coaxially arranged, tandem wheel means
positioned at a predetermined location and comprising a pair of
inner wheels and a pair of outer wheels which paifs are rotatable
about respective horizontal axes which are spaced apart, four
endless link chains extending respectively about the wheels of the
coaxial wheel means and respectively about the wheels of the tandem
wheel means a plurality of carrying vessels connected to said four
link chains through connecting means, and each of said link chains
comprising alternating vertical links and horizontal links, said



in which: Fig. 1 is a side elevational view showi ng one enbodinent of the ~
ﬁg' | nuous conveyor apparatus of "the present invention. Fig. 27is a

‘jiiil_r'mt ic view showing the relationship between |ink chains and a carrying-
vessel used in the present invention- §i.,g. 3(A) is an explanatory side e
el evational view of an upper corner coaxi al wheel used in the present

I nvention. Fig. 3(B) is a cross sectional view of the wheel of Fig. 3 (A).
Fig. 4 is a front elevational view of a second upper wheel used in the
present invention. Fig. 5is a cross sectional view of the second upper
wheel of Fi gartyfigyvessels gach deingsonnenigd 19 dhe Auter| sider 0t Ber coaxi al

wheel used iyt 6y REFESOUrth BYENThRExtBhding” 1égtARi SloRr gRd chafte el evati onal
view of a joint portion between a carriéng vessel . and B uink @%@ln of the
-6- present inventS0BR. emhogimentssof theokavedtaommidhA1oW, Pe\FESATHISss secti on
of by way of example with reference to the accompanying.drawings

in which:

Fig. 1 is a side elevational view showing one embodiment

6f the continuous conveyor apparatus of the present ~
invention.

Fig. 2 is a schematic view showing the relationship
between link chains énd a cérrying.vessel used in the present
invention.

Fig. 3(A) is an explanatory side_elevational view of an
upper corner coaxial wheel used in the present invention.

Fig. 3(B: is a cross sectional view of the wheel of Fig.
3(A). : ) W/

Fig. 4 is a front elevational view of a second upper
wheel used in the present_inveﬁtion.

Fig. 5 is a cross secticnal view of the secpnd upper
wheel of Fig. 4

Fig. 6 is a cross sectional view of a lower corner
coaxial wheel used in the present invention.

Flg. 7 is an enlarged side elevational view of a joint

portion between a carrying vessel and a link chain of the



the joint portion of Fig. 7. Flg. 9 is a partial top plan view of the joint
portion-of Fig. 7. -Flg. 10 is an enlarged view of an upper corner coaxi g&a\
“wheel portion in the present invention. Fig. 11 is a side elevational vile
oﬁ{gne enmbodi ment- of the C-shaped conti Bueus conveyor apparatus of the
present invention. Fig. 12 is .an enlarged side el evational view of a joint
portion bgrkfshi hineait¥bAg vessel and the link chain of the embodinent in
Fig 11. Fig 13 is a partially cut away and partially cross sectional, front

el evational vipyofgthe gnepah¥eel eatiichall idW Gin rdss kecivomdemti c-
views to illustrate relations between the |link chains and the carrying .

vessel , respec '%ﬁgy s ol - SF -gl ims a side elevational view of one of
t he en‘oodiment:g,:L i%%rE%%%rPgegl 'VZ?ticaI conveyor section A a |lower

hori zontal co orasection_C.an pper_shari zaont al nveyar_,secti.an B. The
| ower hori zont 'co%vé?o? g@ﬁ??&ﬂ %o% plan view b1 the 961nt portion of

Fig. 7.

Flg. 10 is an enlarged view of an upper corner coaxial
wheel portion in the present invention.

Fig. 1l is a side elevational view of one embodiment of
the C-shaped continuous conveyor apparatus of the present.
invention.

Fig. 12 is an enlarged side elevational view of a joint
portion between the carrying vessel and the link chain of the
embodiment in Fig 11.

Fig 13 is a partially cut away and partially cross
sectional, front elevational view of the embodiment of Fig.
12.

Flg. 14 to 17 are schamatic-viewé to illustrate relations
W between the link chains and the carrying vessel,

respectively.



and the upper horizontal conveyor section B extend in the directions

osite to each other to forma continuous conveyor apparatus of so called
>khape type". Placed at the bent portions are tandem wheel neans and & -
coaxi-gl wheel neans. Specifically, thejytandem wheel neans are a | ower LY o
tandem wheel neans 3 and an upper tandem wheel ‘nmeans 4, while the coaxi al
wheel neans are a driving coaxial wheel neans 5, an upper: corner coaxi al
wheel means 6, a |ower corner coaxial wheel nmeans 7 and a return coaxial .
wheel neans 8. These wheel neans are positioned in place, around which four
endl ess link chains are turned. Specifically, each wheel neans conprises a
pair of inner wheels around which a pair of inner |link chains are turned,
and a pair of outer wheels around which a pair of outer |link chains are
turned. The term"” tandem wheel neans” is used to designate a -8- pair

of wheels horizontally arranged with a predeterm ned space therebetween to
change the carrying direction with a carrying vessel 2 naintained in the
hori zontal attFigdelwhs ch $ideceleyatidnaleiviam @f one abrke" tandem
wheel " is used hereinafter instead of the tandem wheel neans. The tandem
wheel s ar eetise@i hentsdesthich camprlises astverdtigal leoriveye section A, a

lower horizontal conveyor section C and upper horizontal
conveyor section B. The lower horizontal conveyor section C
and the upper horizontal conveyor section B extend in the L,
directions opposite to eéch other to form a continuqus
conveyor apparatus of so called "S-shape type”.

Placed at the bent portions are tandem wheel means and
éoaxial wheel méans. Specificallf;.the.iaﬁdem wheel means are
a lower tandem wheel means 3 and an upper tandem wheel means
4, while the coaxial wheel means are a driving coaxial wheel
means 5, an upper corner coaxial wheel means 6, a lower
corner coaxial wheel means 7 and a return coaxial wheel means
8. These wheel means are positioned in place, around which \-J
four endless link chains are turned. Specifically, each wheel
means comprises a pair of inner wheels around which a pair of
inner link chains are turned, and a pair of outer wheels

around which a pair of outer link chains are turned.

The term ” tandem wheel means” is used to designate a



right hand side of-Fig. 1 ) of the upper tandem wheel 4 to allow the
“carrying vessel to pass by. The coaxial wheel neans conprise a first pg
oﬁ\mheels and a second pair of wheels coaX|aIéy arranged to change the

di rection of the carrying vessel 2 nounted to the four chains 1, which is
set forth hereinafter. The term "coaxial wheel is used herelnafter I nst ead

of the coaxi al ﬁ&@@ebfwe:ﬁ&aﬁo%%ﬂﬁ%%eﬁr&@é&l witie 4 i;

Linindd
connected to the carrying vessel 2 at each of the four corners thereof. An
itemto be car e %Hﬁ‘}l Foil=Ys
conveyor secti (%hgg t%hl%%% et\fggﬁ/e% ical =i ﬁg{:% |éo%r#l{}'p%/x\g§c§s at ﬁ}%l ovver
t andem wheel 3 (i ctl agai t 1t y
wheel 4. nver EBHENARG, VRedel 2 Ha i gt dhe AR el SPEftid
iteminto a di scharge_por hen, the c in essel 2 |n t.he nyersed
attitude is nov&dSE goﬁﬁﬁ"l E@ﬁ at#freé'ctlalé’tg % e yih
coxial wheel 6 turned again in a vertical dlrectlon for descendlng, durlng
whi ch the carrprrgipadser inseas afedhen tandem whael mgangyhiTrorandem.

Then, the vessel is turned in _a horizontal direction at the lower
wheels are usually made in a cantilever structure having no

shaft at the central portion thereof except for the wheel in front ( on ‘hé'

shaft at the central portion thereof except for the wheel in
front ( on the right hand side of Fig. 1 5 of the upper
\ tandem wheel 4 to allow the carrying vessel to pass by.

The coaxial wheel means comprise a first pair of wheels
and a second pair of wheels coaxially arranged to change the
direction of the carrying vessel 2 mounted to the four chains
1, which is set forth hereinaftér. The term "coaxial wheel ”
is used hereinafter instead of the coaxial wheel means.

As previously set forth, the link chain 1 is connectéd to
the carrying vessel 2 at each of the four corners thereof. An
item to be carried is received at a supply port D in the

'iéﬁéﬁuﬁoriZOnéal.conveyér section C, turned to a vertical
direction upwards at the lower tandem wheel 3, turned to a
horizontal direction again at the upper tandem wheel 4,
inversed in attitude at the driving cocaxial wheel 5 to drop
the item into a discharge port E. Then, the carrying vessel 2

in the inversed attitude is moved in a horizontal direction,



qqrner_coaxial wheel 7 and noved in a horizontal dlrectlon in the inversed
condition, turned by 180 degrees at the return coaxi al wheel 8 to receive

O E)emto be carried at supply port D again. The above steps are

scafed. The operation of the continuo conveyor apparatus as nentloned*&
above is acconplished by the cooperatio t he tandem wheel s and the
coaxi al wheels in conbination. Tha relatlonshlps bet ween each wheel and the
link chai mnld &l the wspeyi cornessebxialr eheeail ffortturrest eigadint én aFi gure 2
is a schematic view of the wheel, the Iink chain 1 and the carrying vessel

2, which isapd 260 d{Pset ien' Feht dBaBangiide, Oldur iy evhiichTithd il rofiaicn 1
conprises an outer link chain la and an inner link chain |Ib, each

COMPI i i NG, yid] 8! 1 AMCaPPLed 0hah YRk chl 11 diplighilecd it drl. K| 1 1 s

positione orizontally outside. The carrying vessel 2 has an armat its

front ar miti WidebotEctaiedy iR, ACRRETStn tal | act¥qr ¥, helTouiel

front ar gnec e nner ai ns respectivel y,
ile the rear arns onnec d_wit r
respect i vé?‘@rnq’ﬁec?%’é?ag ﬁp?ﬁlegt af mgy e & lr}h lrﬁ<a cﬁiallrr&it%%or ri he

the inversed condition, turned by 180 degrees at the return

coaxial wheel 8 to receive the item to be carried at supply
port D again. The above steps are repeated.

The operation of the continucus conveyor apparatus as QJ
mentioned above is accomplished by the cooperation of the
tandem wheels and the coaxial wheels in combination.

The re nshlps between each wheel and the link chain 1
and the carrying vessel 2 are set forth hereinafier.

Figure 2 is a schematic view of the wheel, the link chain
1 and the carrying vessel 2, which is viewed from the right
hand side of Figure 1. The link chain 1 comprises an outer
link chain la and an inner link chain 1lb, each comprising
vertical and horizontal links 10 and 11. The outer link chain
is positioned horizoptally outside. The carrying vessel 2 has
an arm at its four corners which functions as a connector to

the link chain. The two front arms 30 are connected with the
inner 1ink chains 1b, respectively, while the rear arms 31

are



‘chain 1t

. connection with the outer chain la. The connecting structures of the lin

o the front and rear "arns 30 and 31 are set forth hereinafter.

“shoul d be noted here that in the present enbodinent, the link chain 1 is
cofpected at the upper portion of the wvergical link 10 with the front an
rear arns 30 and 31 for the sake of mechanical strength. In the structur

of the |i
wheel s ar

EonRAgtBe with (e oufdl | LR MERIE 12, TReBPRRINEL a1

Che ot or £Br BRB RSB BYEE the, Bhe, Tk BheTPoth AoroHE  vinee

are engaged mﬁtQéthe L%&ﬁ hain 1 and the ¢arryjng vessel .2 from bel ow,
b’Bpi

whi | e t heSPBREF

&7d &h e PUbRF t 8- cdRReFORPELTANSWSEENE UnSS

engaged with the_link chain 1 and the carrying vessel 2 from above. Wen

t he wheel

ofathecddade #hAim k o 1the Eront gnanneaﬁeaMr ¥Ongnde Sdelare f

d
e

by
1" 8

rom

above, the wheels are inclined to interfere with the front and rear arns 30
and 31, ssethforibmbersinafdmmt It sbouldecdei notkd herectheds inl rthehe
| ower tandem wheel 3, since the rear arm 31 goes up before it cones to t

position

ptetkati embodimerit,t atitienl ivileethd3in 1 hésf tephectedr at3@hean be

connected with a side of the link chain Ib to

upper portion of the vertical link 10 with_the.front and reér
arms 30 and 31 for the sake of mechanical strength.

In the structure of the link chain 1 and the carrying
vessel 2 as mentioned above, the wheels are engaged with the

link chain 1 from above or from below. Specifically, the

‘upper tandem wheel 4, driving coazial wheel 5.driven- by the

motor 50, the lower corner coxial wheel 7 and the return
coxial wheel 8 are engaged with the link chain 1 and the
carrying vessel 2 from below,'while the lower tandém wheel 3
and the upper corner coaxial wheel 6 are engaged with £he
link chain 1 and the carrying vessel 2 from above.

When the wheels are engaged with the link chain 1 and the
carrying vessel 2 from above, the wheels are inclined to
interfere with the front and rear arms 30 and 31, so that
some measurement is required in the structures. In the lower
tandem wheel 3, since the rear arm 31 goes up before it comes

to the position of the inner lower tandem wheel 3b, the front

he



Aot her hand, in the upper corner coaxial wheel 6, since'the outer wheel
8 _and the inner wheel 6b are coaxially arranged, a structure to clear at.
least the rear arm31 is required for thelinmer wheel 6b. In a conventi ona
structure, the inner wheel 6b has a notch to clear the rear arm31. Wth
this struct wen IBlvican tbee coinactdbweit ,at bidéi of thei bifkrmokaihelbdjtust ed
in position so that the rear arm 31 cones into the notch. This is an
adj ust nent epAjial ithie iliter fer@rde et weén otheafipontr arinhB0hahd ther ianeirmg
of the structure. In addition, the provision of the notch reduces

mechani cal  SiH&NOtED, Ofor R YtiHeN HEKK,! SigUPh&Chpberstbeasrcesgaiknati on
and so on, and therefore not desirable for nechanical strength. Figure 3

Eagﬁigf”i o ® T%%i'%%ieﬁih:%ﬁ%pﬁ%%%% oo R KRe, LHARE, Risgh BRTe ©
bace. Tho bR b T iR ek SR s iR, RE88R: =5 TRRELTERR"ERAFS]

so that the rear,.arm31 is, co eteHy acconmodat ed Betmeen t he adj acent
bases 60. armBl is required Tor the inner wheel bL. . |

'a"d the interference between the front arm 30 and the inner wheel 3b. On

In a conventional structure, the innef wheel 6b has a
notch to clear the rear arm 31. With this structure having the
notch, however, the link chain 1 must be adjusted in position se¢

that the rear arm 31 comes into the notch. This is an
adjustment operation which requires.a lot of manpower, which
is shortéoming of the structure. In addition, the provision
of the notch reduces mechanical strength of the portion and
is subject to stress concentration and so on, and therefore
not desirable for mechanical strength.

Figure 3 shows an embodiment of the inner upper corner
coaxial wheel 6b of the present invention. The wheel 6b has
bases 60 with a predetermined piich therebetween around the \_J
.wheel ﬁain body, and a ;ooth is mounted onto each base. The
base is made.higher fhan the maximum height of the réar arm
31, so that thé reaf arm 31 is compleﬁely_accqmmodated

betweenn the adjacent bases 60.



.In the structure nentioned above, the rear arm 31 can be acconmodat ed -
“between the adjacent teeth throughout around the wheel, so that there is 5@.
"need for position adjustment for engaging the link chain 1 with the inner{%z

€l 6b, causing no interference between the rear arm 31 and the inner
whéel 6b what ever engagement i.s nmade t her ebet@een. Thus, snooth operation
Is assured. In addition, it has a bal anced strength and desirable for
mechani cal strengt imihe coinpaotat-evineént ienedrabowee hhei ngar harmoBthcan be
Furt her, since the base 60 and the tooth 61 are nounted on the wheel main
body, the precissiosmmiddted Betatears ihradfaceatdtebehpthedoathouti areasdethe
I n present structure than in the conventional one having the notch. In the

present struct yifsel,! s6 N85I tHerd oSt éed NEct pBLi 2L BN 3Ad@sthenti Bk
chain 1 at its upper portion. In this enbodinent, the rear arm31 is

d h h
connected w t 6&§$ﬁy é%bstantfﬁFly1ﬁﬁairwa{hn{hé 2hfel @Eeéissﬂﬁpééus1ng no

portion by pro sanme wheel structure 1 n the outer

Eﬁﬁﬁécffﬁge{)o?ﬁ%@ HYiEs BB T A B0 P 108, (Rect B3 Migel 50

gthLQEed{;vggg¥cgaX|al wheel 5 Hag&sqmg én{ggrege%%ggae fﬁusho§golghF|gure

operation is assured. In addition, it has a balanced strength
and desirable for mechanical strength when compared with the

structure having the notch. Further, since the base 60 and

~ the tooth 61 are mounted on the wheel main body, the
precision of the wheel is improved, and the production is
easier in present structure than in the conventional one
having the notch.

In the present structure, it is possible to connect the
front arm 30 to the link chain 1 at its upper portion. In
this embcdiment, the rear arm 31 is connected with the
vertical link 10 of the link chain 1 at its upper portion by

~ ' prov1d1ng substantially the same whéel structure in the outer

upper corner coaxial wheel 6a as the previous one so as to
clear the connecting porticn of the rear arm 31.
The lower tandem wheels 3a and 3b and the driving coaxial

wheel 5 have a similar structure as shown in Figure 3.

There is another improvement due



a genent of the vertical |ink~10 and the horizontal link 11 in the |link

J%éaéo the use of the link chain 1. Specifically, the alternative
ch 1 allows the provision of a grooved wheel of special construction for

the upper tandem wheel 4, the lower &3rnmer coaxial wheel 7 and the returnee

coaxi al wheel 8, which is hereinafter detai’'led on the upper t andem wheel 4

W th reference to es.4 and 5. The_upper_.ta eel 4 has roove 40
f or redogdher N3 ‘B{ 'ﬂr‘% i?‘?léuﬁ*‘éiﬁn i aPPBEAT] Y’s @ltgr ‘T‘?gl‘gﬁr al
center, into which the vertical link 10 of the link chain 1 can be inserted

with srsangement O Ithe verticadniisk WOt anghdheehorriaantal tink,

specifically the contact surface portion 42. In such an arrangenent, the
| i nk daiim theodsink ochmalin| 1 aidlbwsethet provtistion tdf tehagnpoeosd 40, the
link chain 1 correctly turns around the upper tandem wneel 4 and can be

pr evegheell cfMgPeyial oconstribeivhefbrmaiebappedy itiaition twheebide wal | 41
on the outer side thereof to conpletely prevent the link chain from

dr oppighe %werﬂl?oﬁ{&wééaié‘i‘&i' wheel! 7€ ahaehet Yeifirrf Qdpla WgRke and
the return coaxial wheel 8 is shown in Figure 6 which is specifically a

Cross gse als Vi o] e[ C |
strucFﬁrgkﬁﬁ% ﬁ§/H¥%$é#é€§?%e§Egggg%§IBﬁhge s%#} ar e coaxrapﬁég%%hﬁected to
each Otmﬂ'reference to Flgures 4 and 5.

The upper tandem wheel 4 has a grocve 40 formed generally

on the circumferential peripheral surface at its axial

\o/
center, into which the vertical link 10 of the link chain 1
can be inserted with the horizontal link 11 in contact with
the peripheral surface, specifically the contact surface
portion 42. In such an arrangement, the link chain 1 goes
around. It will be noted that with the groove 40, the link
chain 1 correctly turns around the upper taﬁdem wheel 4 and
can be prevented from dropping out. The wheel may be provided
with a side wall 41 on the ocuter side thereof to ccmpletely
J

prevent the link chain from dropping out.

The grooved wheel for the lower corner coaxial wheel 7
and the return coaxial wheel 8 is shown in Figure 6 which is
specifically a cross sectional view of the lower corner
coaxial wheel 7. In this structure, the two lower corner

cocaxial wheels 7 are coaxially connected to each other at



14-- .their main bodies, and a side wall 71 is provided on the outernmost . ™
side. The vertical tink 10 is inserted into the groove 70, and the : "
‘hori zontal link 11 conmes into contact with the contact surface 72 therfé%%)
The jvheel as nentioned above can be nore egsily produced at a |ower co

t han the sprocket wheel having.teetth. The wheel w thout tooth can
accomodat e el ongation of the link chain and nakes the assenbling of the

| i nk chai nthetasmainabdddles)y maida tdidecsalsi 7y D& phevidedeonndghet c. The
horizontal |link 11 conmes uniformy into contact with the contact surface

portion 42cutBirabstostidedue veriicd Dbk | 18eisf ihbervbdelintbhehey ooved
wheel may be adopted in correspondence with conditions such as the anount

of |oad thgregge 70! @rdARHR Harfétfnwﬁdm?drf £BBes LaRdepbniagit wilth
| arge, the usual toothed sprocket 1 nstead of the grooved wheel can be used

-for the upgﬁ% é?éQQEHManfé%eIaéﬂqégikﬁghthe return coaxi al wheel 8 in the

enbodi nent 0 ure 1 1S an autona sion device 80 which provides

tension adjustgent in the |ink .chain,l1.through the horizontal rnmvenent of
t he wheel 8. Tﬁgea v Piﬁﬁ’s‘%’(ﬂ?"d%\ﬁ%%"%ogﬂ%sge B8Fe 82531y Y eded

at a lower cost than the sprocket wheel having teeth. The
wheel without tooth can accommodate elongation of the link
chain and makes the assembling of the link chain.l éasier and
eliminates the necessity of the centering etc. The horizontal
link 11 comes uniformly into contact with the contact surface
portion 42, which contributes to the longer life of the
wheel. |

The grooved wheel may be adopted in correspondence with
conditions such as the amount of load thereon. For example,
if the load on the upper tandem wheel 4 is large, the usual
toothed sprocket instead of the grooved wheel can be used for
the upper tandem wheel 4.

Provided on the return coaxial wheel 8 in the embodiment
of Figure 1 is an automatic tension device 80 which provides
tension adjustment in the link chain 1 through the horizontal
movement of the wheel 8. The automatic tension device 80 has
a tension sensor to automatically control the tension at a

desired level.



ensi on sensor-to.automatically control the tension at a desired level. -

) - Now the structure for connecting the carrying vessel 2 to the |ink

Wh 1 is set forth hereinafter with reference to an enl arged side .
el evation view of Figure 7, a front-cr®ss sectional view of Figure 8 and‘\g
partial top plan view of Figure 9. The carrying vessel 2 is provided with a

pair of thEolw' ehle @tFucturdd fdr deoatbstingr thencardydngavesglell I tear
arnms 31 at a trailing portion, and the vessel 2 is connected with the |ink

chai nsyha g@fhﬁ' g_btafihoqgfié h§e§ rf&tt@rﬂeféeﬁafg@f rtAndedbretpirifdd cally as

Il lustrate I'gure 9, the tront arnms 30 and the rear arns 31 are

Comeckadehdakii Wife MlAR §EoflB; FRREECT, LRSS Brhs, ¢
vessel SAFBIEPRIn e o RidmR B2 rpantial top BB wiRY e O 1°
Figure S.

The carrying vessel 2 is provided with a pair of the
front arms 30 ét ité ieading portion and a pair of the rear
arms 31 at a trailing portion, and the vessel 2 is connected
with the link chains la and 1lb thrbugh the froﬁt and rear
arms 30 and 31. specifically as illustrated in Figure 9, the
front arms 30 and thé rear arms 31 are connected to the inner

link chain lb and the outer link chain la, respectively.




the front”and rear arnms 30 and 31 are connected. The front arm 30 has a
fitting portion 300-to be coupled-wth the fitting 32, an arm 301 to
‘support the fitting portion 300 and a rob?ry shaft 302 to rotatably co

thegito the carrying vessel 2. The rotar

shaft 302 is rotatably fitte

into the bearing 303 provided on the bottomof the carrying vessel 2.

fitting porti Ppropidéd 6T HRG Verh il Mid Rk s askkH hef filé i Donid2 and
the fitting portion 300 abutted to each other receive a clanp bolt 33

insertediﬁggﬁéénfb ahe leb'gﬁhki“égai A€“§§§r€%§ﬁ{t4ﬂ&’£€ggion 300 and

prevent ed urther rotati a stop pin

The

ereby connecting the

St uct ur o R 30FR (of 88 9BREET p e sy URde Al Hirtinds 37 Qfhion,

1 Lt U ] e 4 L R L 0

“therefore has a reduced portion 314 to clear the |ink chain |IDb,

t hereb

reduci ng the ubBRrirenteasmoglohasha fidding patitian Y tade| eonp
and the stop pin 34 are used - 17 - for connection in the structure as
ment i oned wittlvethétfitting 32, an arm 301 to support the fitting

t 33

portion 300 and a rotary shaft 302 to rotatably connect them

to the carrying vessel 2. The rotary shaft 302 is rotatably

fitted into the bearing 303 provided on the bottom of the

carrying vessel 2. The fitting portion 300 is formed with

female thread, and the fitting 32 and the fitting portion 300

abutted to each other receive a clamp bolt 33 inserted

thereinto. The bolt 33 is screwed into the fitting portion

300 and prevented from further rotation by a stop pin 34,

thereby connecting the fitting 32 to the:fitting portion 300C.

The rear arm 31 in a similar structure has a fitting

portion 310, an arm 311, and a rotary shaft 312. The last one

o/ is rotatably fitted into a bearing 313 formed in the bottom

of the carrying vessel 2. The rear arm 31 extends over the

link chain 1lb, and therefore has a reduced portioﬁ 314 fo

clear the link chain 1b, thereby reducing the upward

extension of the assembly.

Since only the clamp bolt 33 and the stop pin 34 are used



easy to connect and disconnect the carrying vessel 2 to the link chain 1.

I pqddition, since the fitting 32 is secured to the vertical I'ink 10 of
t| nk chai n 1, and the carrying yessel 2 cones onto the vertical Iink 1Q

fo onnection, the connection work is easy. Further, there is no need fow
a |larger space between the carrying vessel 2 and the link chain 1, and

bet wefprt konnedticimiins the sstrudtunki 38 mentdicmeds abave, t ditalils corrpact
assenbly. The use of the connection structure as nentioned above is

real i eagyt oougnridet sl dispomméet thecktastyiniguvesselsi®vwwo dthdi gure 3
for the upper corner coaxial wheel 6 on the auter and inner sides. The

hei ght jgk idhaikase 6fh Gadd PETORIOdgiRckhehkl KRG NOEIPRd Oisddif-dd Nk chain
1. The enbodi nent has the carrylng vessel 2 of a special structure so as to

PLEVSSEJ% SRR TR IS SEomA el chalR PR QAT G TY e © o0
ol at 0 U95esth 2 O A J?%ﬁ%aiy%% e 2.0%%#21&% HRoncave

shape starting fromthe |eadin 20f ich.is |n t he
polipind=-S Ry R R e 2 YRR L R --

larger space between the carrying vessel 2 and the link chain
1, and between the link chains la and lb, which contributes
the totally compact assembly.

The use of the connection structure as mentioned above is
realized through the use of sprocket wheel structure as shown
on Flgure 3 for the upper corner coaxial wheel 6 on the outer
and inner s1des The helght of the base 60 can accoﬁmodate
the fitting formed on the link chain 1.

The embodiment has the carrying vessel 2 of a'special
structure so as to prevent an item to be carried such as bulk
from dropping and easily clean the adhered substance therein,
which is hereinafter set forth with reference to Figures 7 to \—/
10.

The carrying vessel 2 comprises a bottom plate 20 and
extension end 21. The bottom plate 20 is formed in a concave
shape starting from the leading end 20f, which is a tip end

in the advancing direction of the vessel as shown by the



.- 18 - arrow, descending to forma downwardly convex snooth curve, and "
rising to a trailing end 20r at the same | evel as the |eading end 20f, t.fg\
“formng a recessed bottomof the vessel. Integrally formed on the botto
plate at the trailing end 20r is an extension ﬁ@d 21 which fornms a upwa
convex curve fromthe tailing end 20r as a tTansition point and ends at a
rear end portion 21r. The side plate 22 has a shape conformng to the

bottom pl ate 203pp8w! h@eskbRAShEN 3l forifl d RbWWAREl Y ecivaR Nehebtl EQFRES,
-a shape of beak. The carrying vessels are arranged such that the extension

end 21 of the péﬁaeﬁiggnéljeﬁéeb %rt&\igfi'n?)%rfd DAY & Hd e drfid 0] Side BNels 20 e OF

the next followng carryfng vesse onn the horizontal conveyor portions B

end 21 i arrangeRtehicehs a0 | IHPE. Formine BiEedsasl Mk idE S0 11
Case of the uppURSEBineinEBRRRLIY, AEEREs! Bq THE At I (R ALR(AS e

W Th the | cadi n§8NEL08r SHRpERE: AF B S SFURHA S on o W T b HRIDE o avoi o
this, in the present enbodi nent, the upper corner, _coaxial wheel 6 has a

| ar ger upwardly convex curve from the tailing end 20r as a
transition point and ends at a rear end portion 21lr. The side
plate 22 has a shape conforming to the bottom plate 20 and
the extension 21, and the extension 21 generally forms a
shape of beak.

The carrying vessels are arranged such that the extension
end 21 of the preceding vessel 2 overlaps from above the
leading end 20f of the next following carrying vessel 2 on
the horizontal conveyor portions B and C. Nunizral 23
indicates a flange of the vessel 2.

Since the extension end 21 is arranged to overlap the
leading end 20f of the bottém.plate,.the wheel comes into
contact with the carrying véssel 2 from above as in the case
of the upper corner coaxial wheel 6, and at the portion Whére
the carrying vessels sﬁccessively turn upward, the extension
end 21 may collide with the leaqing end 20f depending on the
turning angle. In order to avoid this, in the present

embodiment, the upper corner coaxial wheel 6 has a larger



19- _radi-us than, specifically twice as |arge as those of the driving

C al wheel 5, the I ower corner coaxial wheel 7 and so on, thereby

pr ’ding a smaller curvature and a larger turning angle. In the structure_
as nentioned above, when the itemto be-cagried such as bulk is dropped s
from above to the carrying vessel 2 continuously noving in a horizontal
direction at the supply part%£3 tfe itemis prevented from dropping through
a gap bet we@diue hahy i $ReTEsieRlly tWicRecRRolard®R s t8os6 ©dt &hference

in operation by reason of the fact that the extension 21 qverlaps the

| eadi ng endirZoringyreatiel sWpeehnee tladeteweroconaem soaxigds sbeeds 7t pad
carrying vessel 2 is scraped during running in the horizontal direction,

t he conti nisa yorf,r dthemnebopr oviging ca 26madletie clwviadwiney alpct Bohapicare 20

t hrough the extension 21 contributes a sinple and positive cleaning
operation. tirnirceamalbel s automated in the present invention, which is set
forth hereinafter with reference to Figure 10. The cleaner neans 9 is
positioned in a |ocation where the driving coaxial wheel 5 causes the

carrying vesssl to e | T3V ) & ud hen gl papgrtgepes 9
conprises a sgfaégﬁ 5?”&%8& §%§%Q%¥%P£§g§$€ @%%%o?tggegtﬁggfu crun192? a
carried such as bulk is dropped from above to the carrying

vessel 2 continuously moving in a horizontal direction at the
supply part D, the item is prevented from dropping through a

gap between the carrying vessel 2. Furthermore there is no
interference in operation by reason of the fact that the
extension 21 overlaps the leading end 20f. o/

When the substance adhered to the inner surface of the
carrying vessel 2 is scraped during running in the horizontal
direction, the continuity from the bottom plate 20 to the
following bottom plate 20 through the extension 21
contributes a simple and positive cleaning operation. The
cleaning is automated in the present invention, which is set
forth hereinafter with reference to Figure 10. -

The cleaner means 9 is positioned in a location where the ~/
driving coaxial wheel 5 causes the carrying vessel 2 to turn
into the inversed attitude. The cleaner means 9 comprises a
scraper of hook shape rotatably supported at a fulcrum 92, a

spring 81 for pulling the scraper upwards and a receiving

roller 93 for supporting the vessel 2 at the bottom portion



spring 91 for pulling the scraper upwards and a receiving roller 93 for
_supporting the vessel 2 at the bottom portion -20- to receive the upwdl.gd
pulling force. If the scraper 90 is al ways a? | ed by the spring 91, the \&%
emgs of the scraper 90 is always in contact” h™the bottom plate 20 due t0
the continuity of the bottomplate 20 of the carrying vessel 2 at the
ext ensi on end , : ehy r aRi 0 t _ d s ng rt .
automati c cleaﬁ%nﬁgggiﬁ etggrr #%gdvé&%éﬁﬁﬁﬁq?ﬁggﬁrgg?%%% %%Eggfﬁegﬁ,léhe
t oot hed sprocket wheel i sed ly in.the J.onwer tandem wheel . 3,
the driving coﬁiWﬁysmﬂggieé §¥dggﬁe585ﬁgﬁ'§bvﬁ§Pﬁs | §nd\REeiths SCFRPERS0
grooved wheel with_no tooth used in the upper tandem,wheel 4, the |ower
corner coaxi al 1®h@&Wa¥Said FﬂEtPEFuWHtgo %FQPQH%QE P@?t§bzph§Peu§8htgg
mounting the link chain 1, its teeth are_engaged only with those of the
| oner tandem wieBtiBuityeofirthengotson platiee2l 9fataet Rargypag vessel 2 at
coaxi al wheel 6. The upper corner coaxial wheel 6 with the bases 60 havi ng
no notch requi tbe estenaieni endaddl, athewebyhscrepingasfft bhei aghpredess of
the link chain 1 around the wheel. Accordingly, the continuous conveyor
appar atus can sebstanty fostthéecdutondatdisagdeshliad of ahehaatriying. vessel

In the previous embodiment, the toothed sprocket wheel is
used only in the lower tandem - wheel 3, the driving
coaxial wheel 5 and the upper corner coaxial wheel 6 with the
grooved wheel with no tooth used in the upper .tandem wheel 4,
the lower corner coaxial wheel 7 and the return coaxiai wheel
8, so that upon mounting the link chain 1, its ieeth are
engaged only with tﬁose of the lower tancem wheel 3, the
driving coaxial wheel 5 and the upper corner coaxial wheel 6.
The upper corner coaxial wheel 6 with the bases 60 having no

N\ notch reguires no centering and allows the very easy turning
process of the link chain 1 around the wheel. Accordingly,
the continuous conveyor apparatus can be easily installed and
disassembled in a short time. |

The link chain has a longer life and a shorter pitch,

which leads to the compact wheel which can be produced



The i
conp

wheel

nk chain has a longer life and a shorter pitch, which leads to the
égﬁp wheel which can be producéed - 21 generally light in weight and

at. -=a~+ower cost. In addition, the gs§1of t he grooved wheel for the upper

t andem wheel 4, the |ower corner coaXial wheel 7, and the return coaxi al

8 can further reduce the cost. Now anot her- enbodi nent of the present

-

o gelSPRFRLIEr TiEhe dAn e gt gk o #s Goet EREN 20 ARAHi %Rt Tt om

freighter. Fig. 11 illustrates .,a sjde el gvational yiew of the.apparatus,
The coﬁbﬁnH§§s°goﬁ%‘§y&r°£¥&§d‘Pl%Eei:oﬁ%’F i&é? UPHEFt |¥5ﬁa oH'&?@f&r .

ection A,

a | ower horizontal conveyor section C, _an upper horizontal caonveyor section
B, thethewdowel cormer caakiabrwkeeli dn andnshensetppar Sog¥izdnt al

conveyor section B being extending in a single direction fromthe verti cal
wheedc8 ecanAfurthemredicdatize coati gurati on. The vertical conveyor
section A conprises a vertical advance passage or path Af for noving the

convey

carryi
nmovi ng

ng vessel 2 upward and a vertical return passage or path Ar for

Now another embodiment of the present conveyor apparatus
has an inlet and an outlet facing on a single direction to
generally form a C-shape side, which is used in uniocading of
bulk from a freighter.

Fig. 11 illustrates a side elevational view of the
apparatus, The continucus conveyor apparatus comprises a
vertical convevor section A, a lower horizontal conveyor
section C, an upper heorizontal conveyor section B, the lower
horizontal conveyor section C and the upper horizontal
convéyor section B being extending in a single direction from
the vertical conveyor section A to form a C shaped
configuration.

The vertical éonveyor section A comprises a vertical
advance passage or p#th Af for moving the carrying vessel 2
upward and a vertical return passage or path Ar for moving
the carrying vessel 2 downward. The upper horizontal conveyor

section B comprises an upper horizontal advance passage Bf

connected to the vertical advance passage Af to horizontally ~



the carrying vessel 2 downward. The upper horizontal conveyor section B . .
conprises an upper horizontal advance passage Bf connected to the verti cal
advance passage Af to horizontally - 225, bve the carrying vessel 2 in

| eft_direction in the drawing and an upper” hori zontal return passage Br
provided bel ow t he upper horizontal .advance passage and connected to the

rant di reBesh R X ing e k1“2 0) l'a%&??%i)%gfe%%%%%{ E%sﬁﬁsr‘?éﬁv'ia:g” ]
[ | Cr .0, t t

Fetarn pasSRE 4 L Ho2 L o8 ta] " BRRE R PrasgaR o, ar ayidge, belew 158

| eft direction and a | ower_horizontal return passage Cf provided bel ow t he

| ower hor i ¥PRE% Boxizep s%ﬁ%a@FeaRGS§§gﬁeéP§dCP@ﬂﬁﬂieﬁeﬁﬂ<§§e advance
passage Af for horizontally transferring the carrying vessel 2 in a right

di recti on Vertiead: feturn Tpassage As forcheorieontallyamoviag the | ower
hori zontal advance passage Cf froman infeed port D, and di scharged at an
upper hori rarryingtwessehsinaga Bightodizeditiohaine ther drawihe. t Theem
wheel s and the coaxial wheels are positioned at each bent portion in place.
speci fi cal Lywerhtdrdgintahdedhveyor section C comprises a lower
horizontal return passage Cr connected to the vertical return
passage Ar for horizontally transferring the carrying vessel
2 in a left direction and a lower horizoﬁtal return passage
Cf provided below the lower horizontal return passage Cr and
connected to the vertical advance passage Af for horizontally
transferring the carrying vessel 2 in a right direction, in
the drawing. The item to be carried is loaded at the lower
horizontal advance passage Cf from an infeed port D, and
discharged at an upper horizontal return passage 3r frem a
discharge port E.
The tandem wheels and the coaxial wheels are positicned
(7 at each bent portion in place. specifiéally, the lower tandem
wheels 3f and 3r and the upper tandem wheels 4f and 4r and
the driving coaxial wheel 5 and the return coaxial wheel 8
are placed in position, around which four endless link chains

1 are turned. The outer side and inner side of the tandem

wheel are designated by "a” and "b” , respectively. The



axi al wheel 5 and the return coaxial wheel 8 are.placed +in position,
eind which four endless link chains_1 are turned. The outer side and
i mher side of the tandem wheel are’d%%ignated by "a" and "b" , \
respectively. The -23- tandem wheel at least. at the right hand side is
of a cantilever shape and has .nqg,shaft the,center.thereof to nove the
carryi S r oug e Wheet™ Tyt S s four corners
FEeBoaheBl; B T RRY e Tskt BgRSRS e SEr8s |
to which the link chain 1 js connected, At, the vertjcal advange passage Af,
t he |i%%n'5hiﬁﬁeras §P€oﬁﬁ’§cﬁ’ﬁf P Fhatt At %lec%fﬁt%etb%se% $Owhil e the
link chain Ib is connected to the left side of the vessel 2. -24 The
carryimgveethel carrying: vesasl throughihe sdheglihe | ower horizonta
passage Cf in a normal attitude with the opening faced upward and receives
the item tTheecanryindg femsalhe ihd=scfoyorecormersidto kenichvelei hitke ri ght
direction in
chain 1 is connected. At the vertical advance passage Af, the

'(§§§§els 3f and 3r and the uppethanden1mheéls 4f and 4r and the drivihg

link chain la is connected to the right side of the vessel 2
while the link chain 1lb is connected to the left side of the

vessel 2.




the'drawing, and turns in a vertical direction at the |ower tandem wheel 3f

into the vertical advance passage-Af. The carrying vessel 2 noves upward i@ ~\-
t'he normal horizontal attitude upward through the vertical advance passag-

Af, ~changes the travelling direction at the wper tandem wheel 4f in the
Ieft “direction in the drawing into t-he upper horizontal advance passage Bf

Th | tal) h L attitude th
upper hoti Zont 1 peltagEREr Y ShEy Bt HA/RPFARBRIRLLE, RERRRETFRG &

attitude around,t he rivi xi al ee throws a its content and
noves into the h% qﬂﬂ? %ﬂf% P@?ﬁ?ﬁe égséﬁeaBP°r¢ SHEEEP§H99 Whih tBethe
itemto be carrled ]s discharged fromthe dlschar%e port E The carrying
vessel 2 is hor?Roming faced upwardand reeeivegat ther dsemotoi het narraedr feom
attitude with |ts openln faced downward through the upper horizontal
return passage ‘8t spent Br aand | then dioeesi on dheundghhedippetioandam
wheel 4r into the vertical return passage Ar. The carrying vessel 2 nobves
down in the i nvehealrawing,udendnturhsnie 4 heettieall dbgedtiont sontheolisger
-25- the tandem wheel 3r again in the left direction in the drawing into
the |ower hori zgaridem rvies PRSHRES tHe vdtical advance passage Af. The
carrying vessel 2 moves upward in the normal horizontal
attitude upward through the vertical advance passage Af,
changes the travelling direction at the upper tandem wheel 4f
in the left direction in the dréwing into the upper
horizontal advance passage Bf. The carrying vessel 2
horizontally moves in the normal attitude through the upper
horizontal passage Bf, change the travelling direction and
the attitude around the driving coaxial wheel 5, throws away
its content and moves into the upper horizontal return
passage Br. The content, that is the item to be carried is
discharged from the discharge port E The carrying vessel 2
N\ is horizontally transferred in the right direction in the
inversed attitude with its opening faced downward through the
-upper horizontal return passage Br, changes the travelling
~direction around the upper tandem wheel 4r into the vertical

return passage Ar. The carrying vessel 2 moves down in the

inversed attitude and change the travelling direction around



carrying vessel 2 horizontally noves in the inversed attitude through the ~
wWer return passage Cr, and changes the travelllng di rection and the

Q‘t ude around the return coaxial wheel 8 into the | ower horizontal -

xetvance passage Cf. The carrying veséel-2 is horizontally transferred in
the normal attitude through the | ower horizontal advance passage Cf as

nent i thed taneem wdigehridr sagainedinwthe Lefti ddteotikn dar rilrsl at the infeed
port D, and thus the operation is repeated. The joint portions between the

link dbawing drrtd therlowsP ROgiddnehl! beteash PYakGades €. IHdange

vertically in location through operation in the C shdped conti nuous
fiﬂéimﬁ?ﬁﬁﬁ*ﬁh%%;’%*fﬁ afLeree ?éﬁ?@?‘t%%“ SN HATRAS 0T 4
ﬁggi tzo %dﬁnc%%%gt%eﬁggggg Egr Fhel %t Pe I peélhteoI g\é\e{)ut er
car 1 iﬁfﬁa $ILi0 xprtiSRTend tat a?ﬁ?‘cuﬂsé%r%y%@%q‘%ﬁ%?ﬂhﬂ& arm
30" hereinafter, is located in a rear_portion of the vessel 2. The outer

ar m 3¢oagiad mheal & in @h@?n%@weéhbsbﬁlzsnﬁla@dvm eaafageCiiith the

outer_chain . ) .
The carrying vessel 2 is horizontally transferred .in the

normal attitude through the lower horizontal advance passage
Cf as mentioned previously ahd supplied with the item to be
carried at the infeed port D, and thus the operation is
repeated.

The joint porticns between the link chain 1 and the arms
30 and 31 of the carrying vessel 2 change vertically in
location thfough operation in the C-shaped continuous
conveyor apparatus, which is explained hereocnafter with
reference to the tandem wheel and the coa#ial wheel.

In Figures 12 and 13, the link chain 1 and the arms 30 and
31l are interconnected with each other in the lower horizontal /
advance passage Cf. The rear arm, which is referred to as
outer arm 31’ hereinafter, is apparently located in a front
portion of the carrying vessel Zy'while the front arm, which
is referred to as inner arm 30’ hereinafter, is located in a

rear portion of the vessel 2. The outer arm 31’ extends under



la on its | ower side. The inner arm 30" is also connected to the inner /
chain I'b on its-lower side. The renai ned joint structure i's substantiall y
the sane as those of Figures 7 and 8, wherein the fitting 32 is rotated
reldttve to the clanp bolt 33 so as to |ocate,ghe arns 30' and 31' above

and Del ow the chain 1, respectively, which is“éxplained hereinafter.

Figures 14 to 1 C icall.y iddustrate the | ower tandem whegl 3, the ,
upger t andem vvhg'g% Z{We ‘%ah% HHiTP A%y Dﬂ% ‘E%f?‘??ﬁﬁ%éiv‘gé Iflii W\A%?élﬁkt‘%m
figures when viewed fr.gm the right, hang side in Figure, 11, t he whee

cl gser to the vﬁ@wé’rn itk S ﬂé’"ﬁra%’ﬁ’f'i &q%%o’vﬁf‘?% i%gblh%kaé&?nd‘é‘la@ﬁ’?ﬁlwdm
the arms 30" and 31' closer to the viewer are shown by the soli i nes an
the arms 30 andb®linperpochainndl k0 itawlower sidan Bie tremairgenicints

in the drawings. The link chain as shown in Figure 14 conprises the outer
link chain | a ppévigddreutis ¢ubstantiwlilwmhe same awrihosk ref tFoures 7 hend
inner link chain I b. The carrying vessel 2 has one armat each of the four
corners, which Bs whiegiein rivebei ttdrnch@3 i ik e tred . rdYaviviedt ait tive f ¢ Dirip
portion of the vessel is the outer arm 31" for connection with the outer

link chain la. Bolthe3osbeashard loatd datk airnks 1300 £/ 30N HoddaeIselow

Is the inner arm 30" for connection with the
the chain 1, respectively, which is explained hereinafter.
Figures 14 to 17 schematically illustrate the lower tandem
wheel 3, the upper tandem wheel 4, the link chain 1 and the
carrying vessel 2. These are figures when viewed from the
right hand side in Figure 11, and the wheel closer to the
viewer in the drawing is shdwn in solid black. In addition, the
arms 30’ and 31’ closer to the viewer are shown by the solid
lines and the arms 30’ and 31’ remote from the viewer are
shqwn by the broken lines in the drawings.
The link chain as shown in Figure 14 comprises the outer
link chain la provided outside in a horizontal or lateral
—/ direction and the inner link chain 1lb. The carrying vessel 2
has one afm at each of the four corners, which is a joiht
member to the link chain 1. Provided at a front portion of
the vessel is the outer arm 31’ for connection with the outer
link éhain la. On the other hand, provided at a rear portion

of the vessel is the inner arm 30’ for connection with the



" 27-_inner link chain Ib. The outer arm 31' extends under the inner [ink

4"i-ﬁ-»lb to be connected with the outer link chain la at its | ower portion
nner arm 30'is also connected with the inner link chain b at its _.
| ower. portion. The link chain 1 conBé Fnto contact with the | ower tandemie
wheel 3f in the advance passage from bel ow and.turns in a verti cal

L Is hQ:, | it h dem wheel 4f
(1 om 4bbo T4aR iin G, PHE RhRRE S0 3T BiRoek ea‘qul‘)%v@?é‘i o
di ion. The,li . 30! d t 1. rotat t tot
car ry gSyeddBK BRI fs P! cAesrtRicmi iR, thel dben oiink haimns 15

between the.innger and outer arng 30' and 31' and the |link chain 1 are
shift &g Bivats LANWer BeF kPRoakRel inpes| asmcdReds mlsc@annacigd h t he
link chain 1 from below as in the case shown in Figure 15 wherein the
car r ywhghvsheelinners kinkechaimollinat nitssddwert porddonlhe front and rear
rel ati onship between the inner arm 30" and outer arm 31" is reversed.
Speci fi cThey link icheein ak nedfiés | ntocetrtact ongtht @hiehd cweaWaaridiy t he
outer arm 31" renote fromthe viewer. The link chain 1 cones into contact

wi th wheelpBEr ihaRtRMadieiicd padside fLbH! BelasSans thieM«Ahoye as shown in

Figure 4. Since the joint portions 15 between the inner and outer arms 30
and 3jerdidainera/diling direction, and comes into contact with

the upper tandem wheel 4f from above and turns again in the
horizontal or lateral travelling direction. The inner arm 30’
and outer arm 31’ rotate relative to the carrying vessel 2 at
the upper tandem wheel 4f, and the joint portions 15 between
the inner and outer arms 30’ and 31’ and the link chain 1 are
shifted upward.

The driving coaxial wheel 5 comes into contact with the
link chain 1 from below as in the case shown in Figure 15,
wherein the carrying vessel 2 is turned into an inversed
attitu#e. The front and rear relationship.betweén the inner
arm 30’ and outer arm 31’ is reversed. Specifiéally the inner
arm 30" is located closer to the viewer and the outer arm 31°
remote from the viewer. The link chain 1 comes into contact
with the upper tandem wheel 4r in the return paSsage-from
above as shown in Figure 4. Since the jeint poftions 15

between the inner and outer arms 30° and 31’ and the link



- 28 : - 2 chain 1 are positioned on the wheel .

side, a sprocket wheel structure as shown in Figure 3 is used for the uy@?
tandem wheel 4r in the return passage to clear the joint portions 15. T{d
cakLyi ng vessel 2 turns around the upper28ardem wheel 4r in the return
pasSage to a vertical direction, and noves downward in the inversed
attitude, and turns around the |ower tandem wheel 3r in the return passage
for directfbaishangse pesitdwned anictheHdkeelrsédarsai Aprockatashesili h t he
link chain 1 from above as shown in Figure 17, where the carrying vessel 2
i s directedtincthrehas showal idi (Ricruma Anilsresedsfdratheheppetrutandesxi al
wheel 8. A sprocket wheel structure as shown in Figure 3 is adopted for the

| over tandgheefedr 3h thes r@turheddsdde Pb6t £D8Sr 1Pheodaind poritiensad.
side. The return coaxial wheel 8 conprises two wheels in the enbodi nent,

but may be a T'h&gbari'?‘iﬁb VedsH Y AiPiB! &FourddCth8! UpPef ORéhdem BRle18

cones into contact with the Iink chain from bel ow as shown in Figure 17.

The CONVEYLPO HERBE] rptifehl Hikdale 485 GLLLIBM "GLFBLL LY t UdR B

return coaxl a as’s gure revrouslry’ menti oned,” a

WU SRR T REGT LR Y S AT

driving tandem wheel 3r in the return passage for direction change.
The lower tandem wheel 3r comes into contact with the link
chain 1 from above as shown in Figure 17, where the carrying
vessel 2 is directed in the horizontal direction anc reversed
at the return coaxial wheel 8 A sprocket wheel structure as
shown in Figure 3 is adopted for the lower tandem wheel 3r to
clear ihe joint portions 15 located on the wheel side.

The return coaxial wheel 8 comprises two wheels in the
embocdiment, but may be a single wheel of larger diameter. Tae
return coaxial wheel 8 comeé into contact with the link chain
from below as shown in Figuré 17. The conveying vessel 2
returns into the original normal attitude at the return
coaxial wheel 8 as shown in Figure 14. |

As previously mentioned, a sprocket wheel structure shown
in Figure 3 is used for the upper tandem wheel 4r and the

lower tandem wheel 3r in the return passage and the driving

coaxial wheel 5 to clear the joint portions between the inner



coaxi al wheel 5 to clear the joint portions between the inner -29- and
out:er arms 30' and 31' and the Iink chain 1. The | ower horizontal return
P ge O is provided with the cleaper 9 to automatically cl ean substances
a ed Lo the interior of the car'r?i ng vessel 2 in this enbodi nent. The A
st ture is the same as that shown in Figure 10. The continuous conveyor

system nentioned _abovg,, s very, effect| I i:ag sand unl oadi ng of bul k
as i na%gFPB?tﬁﬁt @Fnﬁe%s ‘f :ﬁ‘s %éh{é%gdig{"}‘u%@%rlgl. E T 30 - QLA e 1.
A continuous_conveyor .apparajus conprising coaxial_ wheel. ns; AOsi ti oned
at a pr e@?eﬂ-%é’d)&q}'éa{‘?%;ioﬁﬁﬁ*g naaﬁsggFr e%f lismPé'PWé%as‘&aﬁg a pair of
outer wheel s coaxially arranged, tandem wheel neans posifioned at a
pr edetbencieanerc & itsh awkPmakprrsivgciepn substansss \ﬁﬁé@ nePa pair of
outer wheels which pairs are rotatable about respective horizontal axes
whi chtheeiaterddrapdf tthe carrying vessel 2 in this embodiment. The

structure is the same as that shown in Figure 10.

The continuous conveyor system mentioned above is very

effective for loading and unloading of bulk as in a freighter

because of its C-shaped structure..




feur endl éss |ink chains ext endi ng respectively

t he
coaxi al’ wheel -neans and respectively about the mheel en1whea
"means a plurality of carrying vessels connect ed lﬂﬂml lruﬂ chai ns ¥ -
.th(gugh connecti ng nmeans, and each of said I|nk
al teérnating vertical I|nks and horisgontal i nks, sald carrying vessels each
bei ng connected to the outer side of the portion of a vertical link
extendi ng | engthwi se of the chain. 2. The apparatus of claim 1, wherein
sai d coaxial and tandem wheel neg)suiigve a grooved wheel in place having a
circunferential groove for receivrng—a vertical |link of said |link chain
therein. 3. The apparatus of claim1l, wherein said inner wheel of said

coaxi al wheel qyeans, A%odt‘iﬁ@éus“@@fﬂléyé?Chdp@r&‘tdsoééﬁiﬂr@§1N@f‘%bé’xﬁa@' ﬂhé@leeI
cones into contact mntgﬁw &%@ ace of @E carr g vessel , %
sprocket wheelMe@Rt A9SE Fﬁs aap dermiged 1asayion, 59 in¢ aBai% Phned
around Zai d ndinnebadtigels tahd a pamrfdeu*earrfmn@aspt@Mamd alfraarnge@ atahﬁﬁmht to
accormodat e saj t] t yee

mount 60 on satleBLIBaRS no {ERRRCar & PRk am el iR T fnd Bl (60 4
chain. 4. The pappafatioserowhedlsnand avpeiriofi eutied weeelygiwig chepries dre
rotatable about respective horizontal axes which are spaced apart,
four endless link chains extending respectively about the wheels of
the coaxial wheel means and respectively about the wheels of the
tandem wheel means a plurality of carrying vessels connected to
.said four link chains through connecting means, and each of said
link chains comprising alternating vertical links and horizontal
links, said carrying vessels each being connected to the outer side
of the portion of a vertical link extending lengthwise of the

chain. '

2. The apparatus of claim 1, wherein said coaxial and tandem
wheel means have a grooved wheel in place having a
circumferential groove for receiving a vertical link of said

link chain therein.

3. The apparatus of claim 1, wherein said inner wheel of said
coaxial wheel means, at least when used in a location where
said wheel comes into contact with an upper surface of said
carrying vessel, is a sprocket wheel which comprises a wheel

main body, bases each positioned around said main bddy with



connected wi t-h said |ink chain at an upper pQLLLon—eheFee%—rhrngh sard
ggggﬁctrng nmeans, and said inner and outer wneel of said coEﬂral wheel

. in a location where said i nnerzfnd out ﬂ“‘mﬂmﬂl to contact -~
wi th an upper surface of said carryrng vesse s of said iy
tandem wheel neans in a | ocation where sai d wieefs Cone into contact with -

an uppg éeeringd §1tRh WnRULKCI & Y GHY 4K YockiRbdntd daid

conpri si g a mal n body, “bases provided around said nain body with a

predet C \E@na r neans
bet ween sar é Beéﬂ% tgg\e"t cs%q E’ta[ste% o(rara'%?ar %%éﬂse and engaged with a
hori zont al Irnk of said,link charn par s of ,claitm 1, ;wherein
sai d co?ﬁe%?}%gbﬁﬁﬁngocgﬁpﬁgggeﬁlnw&?% a‘@ﬁn&é&#‘ea"a{ Sl g carrying
vessel ,_a cylindrical fitting attached to an upper portion of said link

chai n, #p bol't secured to said armto extend -32 - through said
fitting. 6. The apparatus of claim1l, further conprising a tension sensor
for detecting a tension of said link chain, at |east one coaxial wheel

novable in the travelling direction of said |link chain, and a driving neans
for inpttiTlyeaappaeatiienof clam 1, wherein said carrying vessel is

connected with said link chain at an upper portion thereof
through said connecting means, and said inner and outer wheel
of said coaxial wheel means in a location whefe said inner
and outer wheels come into contact with an upper surface of
said carrying vessel, and said wheels of said tandem wheel
means in a location where said wheels come into ccntaet with
an upper surface of said carrying veseel,_are sprocket wheelé
each comprising a main bedy, bases provided around said main
body with a predetermined pitch and having a height to -
receive said connecting means between said bases, and teeth
each mounted on said base and engaged with a horizontal link

of said link chain.

5. The apparatus of claim 1, wherein said connecting means
comprises an arm rotatably connected to said carrying vessel,
a cylindrical fitting attached to an upper portion of said

link chain, and a clamp bolt secured to said arm to extend



sizgnal fron1sa|d sensor and driving said coaxial mheel to increase said

tensi on when said tension is | ower than a predet The \*
“apparatus of claim1, further conprising a cl eanm'mgmnﬂuul"em'a | oc

where said carrying vessel is inverted, 38herei n sai ¢ clteaner snean has a
sciaper neans coming into contact with a bottominner surface of said

carrying vessel, a spring neans for forcing said scraper neans against said

botton1|g£ﬁég§§ﬁf§§rylggqtg égller means for supporting a bottom outer

surface to receive a force of said spring neans. 8.
The conti nuous conveyor apparatus of claim1l, wherein said conveyor
apparatus divided into a vertical conveyor section for vertically

transferring_said carrying vesi gfper hori zont al ,conveyor section
provi ded @poteesaPRayatuscf ¢ %\ley urther FOmpY 1 fERgz8nLEEREyON
transferring said carrying vessel and a |ower horizontal conveyor section

provi ded sensersivy detectingcentermigenf @aidrlinki cbainl | att leasterring
said carrying vessel, and said upper and | ower horizontal conveyor sections
ext endi ngohe eoakmgnewﬁieeéctdwah‘lra)rmrsaﬂ}ré viaravebhl ingndiyectient odnsadd The
conti nuous conveyor apparatus of claim8, wherein said

link chain, and a driving means for inputing a detection

signal from said sensor and driving said coaxial wheel to

increase said tension when said tension is lower than a

P predetermined value.

7. The apparatus of claim 1, further comprising a cleaner
positioned at a location where said carrying vessel is
inverted, wherein said cleaner mean:has a scraper means
coming into contact with a bottom inner surface of said
carrying vessel, a spring means for forcing said scraper
means against said bottom inner surface, and a roller means
for supporting a bottom outer surface of said carrying vessel

to receive a force of said spring means.

8. The continuous conveyor apparatus of claim 1, wherein said
conveyor apparatus divided into a vertical conveyor section
for vertically tranSférfing said carrying vessel, an upper

horizontal conveyor section provided above said vertical



Y | conveyor section conprises a vertical adv assage i n which .

S arrying vessel noves upward in a-nganal attﬂiﬂ@i“&llﬂl ﬁu Jl ni ng ]
fac upward and a vertical return passage in whi o y essel -~
nmoves downward in an inversed attitude with its opening faced downward,

sai d upper cBRGEYeH HeckABIE WY S@éﬁi@@n@&l@*i €£EnsferPPRY BaLdZeat#lying
advance passage connected with said vertical advance passage to

hor i zont al L¥SLEINSHY o5 Aidherd i o ERE bohleat IsBCt 1Bh BILYLHAR BN

upper return passage connected to said vertical return passage to
hori zont al Ly .t,ransf.er, sai | N | £] Lel_J sgd i?@? : d
sai d Iomersﬁégi§gﬁF Ca<n§k§%§§%%c$?%ﬁf§§n%?gs§§*22#§¥§?*ﬁoF?%%ﬁ a Qgéggnce
passage connegted wi t.h said vertical adw&nce gassage go h izontakg
transfer s3fdScSAFFYIRS Faafeh, T SAHE EPPEY  APELOWRE ROF dREP
hori zontal return passage connecggg,mﬁth -34- _said vertical. return
passage t OCRBVEYORt BAGF N FHLERAIRE cIR (§i RYNGESsEI T Rt iANdTF APesded
attitude. 10. A continuous conveyor apparatus of claim1l, said carrying
vessel s eavbrhigalf comveynr ra@eteRti ons to be connected to said endl ess
chain and first and second end portions, and said first end portion
over | appi ng said
9. The continuous conveyor apparatus of claim 8, wherein said
vertical conveyor section comprises a vertical advance
passage in which said carrying vessel moves upward in a W/
normal attitude with its opening faced upward and a vertical
return passage in which said carrying vessel moves downward
in an inversed attitude with its opening faced downward, said
upper horizontal conveyor section comprises an upper horizontal
acdvance passage connected with said vertical advance passage
to horizentally transfer said carrying vessel in said normal
attitude and an upper return passage connected to said
vertical return passage to horizontally transfer said
carrying vessel in said inversed attitude, and said lower
horizontal conveyor section compreses a lower horizontal
advance passage connected with said vertical advance passage

to horizontally transfer said carrying vessel in said normal

attitude and a lower horizontal return passage connected with
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said vertical return passage to horizontally transfer
said carrying vessel in said inversed attitude.

10. A continuous conveyor apparatus of claim 1, said
carrying vessels each have front and rear portions to be
connected to said endless chain and first and second end
portions, and said first end portion overlapping said

second end portion of the next adjacent carrying vessel.




