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"The "Hr esent—i-avent 'Sun Feyg es o a conveying system avail able in &
fas s e rgerL AGER: %ﬁﬁguttogpéghl_ﬁs.._, r the like, and nore particularly to a

U@k tjonof paged - © ed..skragnsport cars without any driving neans can be
| (BlnGsn Clozed cBt'88PEYTh each other on an endl ess
Bokkifglspapdged - to pag @ Backgrount of the Invention
QRYENE Ng ;@ygﬂerﬁ--i‘t‘?%‘T chi"a plurality of transport cars w thout any
Vi p%m%mte...dr.i-v-eﬂ--ﬂ """ i CONVBMING SYSPEM is known in the prior
DATE as an exanpl e, from Unexam ned Japanese Patent
“Applicati-on Publication No. H 2-2093009.

Field of the Invention '

The present invention reates to a conveying system available in an
assembly line of automobiles or the like, and more particularly to a plurality of
transport cars without any driving means can be driven in close contact with

each other on an endless conveying path.

Background of the Invention

A conveying system in which a plurality of transport cars without any
driving means are driven dp a fixed conveying path is known in the prior art,
as an example, from Unexamined Japanese Patent Application Publication No.

H 2-209309.

_The conveying system comprises a friction feeder which is éonstituted
by friction feed rollers pressed against the side face of the transport car and a '
‘motor for driving the rollers and is disposed at an upper stream side of the
conveying path supporting the plurality of transport cars operably, and a

' friction.brake which is constituted by friction brake rollers pressed against the_
.side face -of the transport car and a motor for driving the rollers in a

retrograde direction and is disposed at a down stream side, wherein the

transport car contacted with the friction feed rollers is propelled by the friction



The conveying system conprises a friction feeder which is constituted
by friction feed rollers pressed agai nst the side face of the transport car

and a notor for driving the rollers and is disposed at an
upper stream side of the , conveyi ng path supporting the
plurality of transport cars operably, and a friction brake

which is constituted by friction brake rolpers pressed against the

side face of the transport car-and a notor for driving the rollers in a
retrograde difeeddri onpashdand nshvepsls of thé tRAnSOM caisr iGiedein Woaf,ednd tHee
transport car contacted with the friction feed rollers is propelled by the

friction < 4s o feeder to push
and nove all t(r)?nsp ﬂret e Bf’)(} tfmé%lrbse hl;%lsllst llng‘r'leénée(li’nbif rt%en{r,mté‘ﬁ]dbf%g’ %fotnéns port
car pushed frompehind is prevented, by the friction brake, from noving
onwar ds at hiBAviagcemvards @t tigh speadothiandhe fallewing transport, camby ithe inértia.

However, in such conventional conveying systemdisclosed in the

However, in such conventional conveying system disclosed in the -
above—mentioned Japanese Patent Application Publication No. H 2-209309,
the transport car is a rigid structure consisting of one carriage, so that the

following problems were encountered.

That is, the transport cars may be pushed and driven smoothly on a
straight path, whereas, for example, on a curved horizontal path, a refraction
jangle between th.e preceding and following transport cars or an angle refracted
from the straight serial condition is large, so that a forward component force
of the preceding transport car in a push force exerted on the preceding
transport car from the following transport car becomes smaller and a runx_ling
resistance of the preceding transport car increases, thus the pushing operation is
not performed smoothly. The longer the total length of the transport car, the
more remarkable the phenomenon, so that such transport cars were not

available in a conveying system for long objects.

Summary of the Invention

A primary object of the present invention is to provide a conveying



gbove-nmentioned Japanese Patent Application Publication No. H 2-209309,

t he tfansport car is arigid structure consisting of one carriage, so that
the follow ng problens were encountered. ~ That is, the transport
cars may be pushed and driven smoothly on a straight path, whereas, for
exanple, on a curved horizontal path, a refraction angle between the
preceding and followi ng transport cars organ angle refracted fromthe
straight serial condition is large, so that a forward conponent force of

the precedi ngystemratlosifig @®en ianloagel &Bné‘plahc@ar%e%ﬁﬁdaxﬁfl pEdjRIIPSL €8l el
transport car fromthe follow ng transport car becones smaller and a

runni ng resﬁc?l{ifd.?:?aq @vo&gﬁlggﬁggdi ng transport car increases, thus the

pushi ng operation s n med snmoothly. The longer the total |ength
of the transport car, the nore remarkable the phenomenon, so that such
transport cars were not available in a conveying systemfor |ong objects.

summary of the | ngaff WiNabove and otHer %'i)jercr:ﬁ{r ] ?nij?e%, t?xg grgs%nPrig&e%rt]itoni hvent on

is to provide a conveyl ng
provides a conveying system which comprises guide rails disposed along a
conveying path having curve sections, transport cars supported movably by said
guide rails, and a friction feeder for the transport cars, wherein said transpor't
cars comprises a main body supported onto said guide rails movably by
guidance means and a support for objects to be conveyed, while said main
body has a plurality of movable bodies in the running direction, coupling
means for coupling the movable.bodies so as to allow a relative yielding
motion between the movabie 5odies at the curve sections in the conveying
paths, and driven faces formed on the movable bodies in parallel to the
running direction, and said_support for objects to be conveyed is provided on,
at least, one of said movable bodies, wherein said feeder is disposed at a
suitable location in said conveying path and- comprises a feed roller adapted to

act on the driven faces of said movable bodies and a motor for driving the

feed roller.

According to the conveying system of the present invention, even when
the total length of the transport car béc_omgs longer due to the long objects

supported on the support, the main body supported and guided on the guide



3 systemallowing even a |onger transport car to push and propell on curved
Rori zdntal or vertical paths. Wth the above and ot her objectives
in view, the present invention provides a conveying systemwhich conprises
guide rails disposed along a conveying path having curve sections,
transport cars supported novably by said guide rails, and a friction
feeder for the transport cars, wherein saigl transport cars conprises a
mai n body supported onto said guide rails novably by guidance neans and a

support for gﬁh@%& th® ﬁhraaﬁeayﬁeﬁsi is \MBhétRuRAi By MR ovhBIEYbdiss divided Mtbt Y

of novabl e bodies in the running direction, coupling means for coupling
the novabl e bqdies sq as.to allow a felative,yieldi,ng .nptjon, between the
nmovabl e bodi d4UE TumRbezy, iy dhe curnipg lﬁeﬁtl%énecﬁwefﬁir@mg@t e the) egublers, en
faces formed on the novabl e bodies in parallel to the running direction,
and sai d suppser that ar refisicdioh sanigte between\thy awbviablepbodiesi svheantransport on the
curved horizontal path, or the angle refracted from the straight serial condition
is small. In other words, the refraction angle between the front movable body
of the following transport car and the rear movable body of the preceding
transport car, when passing the curved horizontal path in the state where the

preceding transport car is pushed by the following transport car, becomes

smaller.

Thus, in an arrangment in which front and rear ends of the main body
of the transport cars are provided with a contact portion adapted to contact one
another when the preceding transport car is pushed by the following transport
car, the feed rollers act on the driven portion forwards by the feeder, when
used as pushing and propelling the preceding transport car, the_push‘ force of
the following transport car acts efficiently as a forward propelling force of the
preceding transport car on the curved horizontal path, thus it can be pushed

and driven smoothly.

Also, since the movable bodies constituting the main body of the
transport car can be formed into a bar shape which is sufficiently smaller than

a width of the support supporting the objects, when used as pushing and



at | east, one of said novabl e bodies, wherein said feeder is di.sposed at a
SU|tabfe | ocation in said conveying path and conprises a feed roller
adapted to act on the driven faces of said novabl e bodies and a notor for
~driving the feed roller. According to the conveying system of the
present invention, even when the total |ength of the transport car becones
| onger due to the |ong objects supported gn the support, the main body
supported and gui ded on the guide

4 rails via p eﬂﬂigdﬂfé ngrefi&ﬁﬁg ttansport Tht s i¢htioned hRfore) ebdif o ik @urved
divided into " plural ers in the runnlng dlrectlon and coupl ed erX|ny

by the couple t _arefrac ngl e bet e nmvabl e bod

when transpor fm%ﬁorﬁﬂepﬂgumeagx%u i tﬁ‘olﬁ{éééi '%éltaﬂce 8 ﬁ |pgsﬁ2) rgg{”e Qf rom
the straight serial condition is small. In other vvords the refraction
angl e bet weenceived fhosizontab\guidee rajlsdgan b lintiteds tol tlmmnmgmman&lps)rlt camrbeand
the rear novabl e body of the preceding

pushed and driven smoothly and cfficicntly-.

In an embodiment of the conveying system of the present invention, in
the conveying path, there are a zone in which the transport car is pushed and
driven by said feeder, and a zone in which the transport car is forcibly driven
by a disengageable feeder is provided, wherein said disengageable feedér
comprises a driven body disposed at a front—end portion of the main body of
the transport car, drive-release operating means disPOSed at a rear-end portion
of the main body, a pusher moving along the cqnveying path and engaged to
said driven body, and said driven body and éaid pusher are disengageable with
each other so that, when the followix;g transport car approaches to the
preceding quiescent transport car, said drive-release operating means of the
preceding quiescent transport car disengages- the driven body of the following

transport car and the pusher.

According to such configuration, the transport cars can be connected one
after another in train and driven at a constant speed in the pushing and driving
zone, and the transport cars can be suitably spaced corresponding to the

distance of the pusher and driven at a constant speed in the forcible driven



transport car, when passing the curved horizontal path in the state where
fhe preceding transport car is pushed by the follow ng transport car,
beconmes smaller. Thus, in an arrangnent in which front and rear
ends of the main body of the transport cars are provided with a contact
portion adapted to contact one another when the preceding transport car is
pushed by the following transport car, tlge feed rollers act on the driven
portion forwards by the feeder, when used as pushing and propelling the

precedi ng tr a3nsP8Y (thé alisenghPeabls fecief. C dn Wther! WordsPWHIWY EshvieyHpSR! dbjeéts
acts efficiently as a forward propelling force of the preceding transport

d
car on the cyrved horizontal, path, thus it c be shed and driven
snoot hl y. by ‘the samg 'é'B?Sngtngaé’ gbf’e’%lc%“cﬁgﬂ? é’?g Lci’(?ngtﬁ“lgﬁ@irﬁﬂ’qnﬁ’é’en@i n
body of the transport car can be formed into a bar shape which is
suf fici ent| ywsonkd barthe habjectsy anddthe trénsphet cang gan tbesstpredr automaticallyo i élxt s,
when used as pushing and '

forcible driven zone by the disengageable feeder.

In this case, the driven unit is mounted on the guidance means disposed
on the front end of the. front movable body, and the drive—-release operating
unit is mounted on the guidance means disposed on the rear end of the rear
movable body, at least, one of the guidance means with the driven unit and the
guidance means with the drive—reiease operating unit being supported movably
within a fixed range in the running direction relative to the movable body

supporting the guidance means, and held at a fixed position by a spring.

In such configuration, when the transport cars are pushed and driven by
the feeder, the guidance means with the driven unit and the guidance means
with the drive-release operating unit, which are positionéd respectively at the
front end of the following transport car and at the rear end of the preceding
front transport- car, are adjacent to each other. The drive-release operating unit
of the preceding transport car is in the state of switching the driven unit of the
following transport car to a non—operating position (disepgaging position to the
pusher). Thus, when there is a curved vertical path forming opposite ends of _

an ascending path and a descending path in the traveling path, and, further



5 propelling the preceding transport car as nmentioned before, even on the
curved horizontal path, an anount of- lateral variance of the acting
position fromthe curved horizontal guide rails can be limted to the
mnimm thus it can be pushed and driven snoothly and efficiently.
In an enbodi ment of the conveying systemof the present invention, in the
conveying path, there are a zone in which~he transport car is pushed and
driven by said feeder, and a zone in which the transport car is forcibly
driven by a.gi I ' Al I Nei gl ' eabl e
wHezE Mg bﬂodgoe@%fy gplse;g@gggaaigqgl %%ﬁ?féérklgé rélaflv S 26 189

feeder conprises a driven nd portion of the main

body of the transport car, drive-rel ease ergting ngans di sposed at a
rear - end por.tgi“Hﬁ’ 14ils, {thi comfat B%??nsaﬁﬁu@ﬁ’gg’ i c%fﬁ%gmghé’ Sil&yi ng
path and engaged to said driven body, and said driven body and said pusher
are di sengagesinsporticals sepacdte cishthe temsporatcar \plasses tthe ehdl partibnft thanspor t
car approaches to the preceding quiescent transport car, said

drive-rel eas%sgﬁ’??‘%hgﬁoﬁy‘%-%t%inmgiMC%kﬁﬁmg ah&qﬂéwshin ar

di sengages the

operation is carried out by the guidance means with the driven unit positioned
at the front end of the following transport car and the guidance means with the
drive-release operating unit positioned at the rear end of the preceding

transport car.

However, according to the above-mentioned configuration, an urging
force by the spring is set weaker than a pushing force by the feeder, so that,
when the guidance means with thg driven unit positioned at the frjont end of
the following transport car and the guidance means with the drive:—release
operating unit position at the rear end of the preceding transport car push one
another as aforem;ntioned, at least one of the guidance means is retreated
against the urging force of the spring, and the contact portions at end portions
of the movable body for transferring the pushing force are contacted one
another to prevent the distance between the preceding and following transport

cars from becoﬁing larger and to accomplish a good pushing operation.

Furthermore, an engage piece and an engageable portion which are

disengageable one another and coupling the adjoining preceding and following



transport car and the pusher. According to such configuration, the
fransport cars can be connected one .after another in train and driven at a
constant speed in the pushing and driving zone, and the transport cars can
be suitably spaced corresponding to the distance of the pusher and driven
at a constant speed in the forcible driven :

6 zone by the disengageable feeder. In ogher words, while conveying the
objects by the sanme transport car, the running condition can be changed

responsi ve t@anspeitkéartahtse @lkp6sddsat tedrddtearid feas RMES ofahé teARpHR Girdr ed
automatically in the forcible driven zone by the disengageabl e feeder.

In this case, the driven unit is nounted on the gui dance nmeans di sposed on
the front end of the front novabl e body, and the drive-rel ease operating
According to this configuration, the adjoining preceding and following

transport cars are connected in train by coupling one another with the engage
piece and the engageable portion and are driven by the feeder, thereby a group
of following transport cars at the upper stream side of the feeder are also

tractive and drivable.

In an embodiment. of the conveying system in which the conveying path
is endless 5nd the transport @s arranged in closed contact throughout the
endless conveying path are circulated in a unit, the movable bodies of the main
body of the transport car can be coupled one another swingably in the laterally
horizontal direction b& the coupling means, and the transport cars can be
connected in endless train by the coupling means for coupling .one another

swingably in the laterally horizontal direction.

In the case of adopting.such configuration, the main body of the
transport cars may be constituted by the movable body having the support for
objects being conveyed and the movable body having a work deck so that,
even during conveying the objects, the operator on the work deck can work on

the objects mounted on the support for objects.

Also, an expansion allowable portion is provided for allowing the



unit is nmounted on the guidance neans di sposed on the rear end of the rear
fovabl'e body, at |east, one of the guidance nmeans with the driven unit and
the guidance nmeans with the drive-rel ease operating unit bei ng supported
nmovably within a fixed range in the running direction relative to the
novabl e body supporting the gui dance neans, and held at a fixed position
by a spring. I n such configuratigpn, when the transport cars are
pushed and driven by the feeder, the guidance neans with the driven unit

and the gui daRpsnsiBRDF total tbngthfthe \iRotiS lof afdhspiiercatsd bennedidd, inBhdlBssar €
positioned respectively at the front end of the follow ng transport car

and at the rear_end, of the precedi front trangpor.t car, are.adjacent to
each ot her . HAPGRY iRt bP anBERIE Dol iy alonn NGt corPrg WBRLRNEL
car is in the state of switching the driven unit of the follow ng
transport carpatly im theoendlses sonvaying pathi mak¢sdthanggdgi positiens 5o iasrtot prevemt
pusher). Thus, when there is a curved vertical path form ng opposite ends

of an ascendiingydgdibe AEhicn 488 ARREisbRatIS slhck o BR Lfobpedf REndREH cardNd,

further

connected in endless train for smooth rotation thereof.

Meanwhile,at least one movable body among the movable bodies
constituting the main body of, at least, one of the transport cars is constituted
adjustably lengthwise in the running direction, so that an error between the
total length of the endless conveying path and the total length of the group of
transport cars connected in endless train n the conveying path can be absorbed

by adjusting the length of the movable bodies. !

In the following, some preferred embodiments of the present invention

are described with reference to the accompanying drawings.

Brief Description of the Drawings

Fig.1 is a side view showing a first embodiment of the present invention

and a transport ‘car being pushed and driven; |
Fig.2 is a plan view showing the transport car;

Fig.3 is a partly cross—sectional view showing a coupling means in a



7 where the main body (nmovable bodies) is on the upper side relative to
the duide rails, the contact positions for pushing the preceding and
following transport cars separate as the transport car passes the end
portion of the ascending path and the start portion of the descending
path, and the pushing operation is carried out by the guidance neans with
the driven unit positioned at the front ﬁ@d of the follow ng transport car
and the guidance neans with the drive-release operating unit positioned at

the rear endppfiy thaayRSedR i ASpolt! @psport car. However, according
to the above-nenti ohed COI’]];I ggr atioh, an urging force by the spring is set

weaker than a pushing force by the feeder, so that, when the gui dance
means with the driven unit positioned at the front end of the follow ng

transport car andrigg 94l SRROACHEGYIHE cdrbsor Poii6i HRhGETCIhcOREPokNT UM |

position at the rear end of the preceding transport car push one *anot her
as aforenentioned, at |east one of the guidance neans is retreated against
the urging f&#e of the spring, and the contact portions at end portions
of the novabl e body for transferring the pushing force are contacted one

Fig.5 is an expanded cross-sectional plan view of essential portion of

the contact portion.

Fig.6 is a cross—sectional front view showing a drive furnace to which

objects being conveyed is conveyed by the transport car;
Fig.7 is an expanded front view of essential portions;
_Fig.8 is a plan view of a feeder driving the transport car;
Fig.9 is a partly cross—sectional side view of the feeder.

Fig.10 is a side view illustrating a disengageable feeder commonly used

in the embodiment;
Fig.11 is an expanded side view of essential portions of Fig.10;
Fig.12 is a partly cutaway front view of Fig.11;

Fig.13 is a schematic plan view showing an entire layout of a conveying



anot her to prevent the distance between the precedi ng and fol | ow ng
transport cars from becom ng |arger and to acconplish a good pushing

operation. - Furthernore, an engage piece and an engageabl e portion
whi ch are disengageabl e one another and coupling the adjoining preceding
and foll ow ng 8 transport

cars can be disposed at the front and reafqends of the transport cars.
According to this configuration, the adjolining preceding and foll ow ng

transport_caggthab ﬂﬁeogﬂgggﬁgiedtn train by coupling one another with the
engage piecé and the engageabl e portion and are driven by the feeder,

thereby a group of follow ng transport cars at the upper stream side of
the feeder are also tractive and drivable. In an enbodi ment of

the. conveying systpgginsWhpiin vie® ARBUENASA Rahihg state of the transport car at

a curved horizontal path in the conveying path;

Fig. 15 is a side view illustrating a running state of the transport car at

an ascending and descending path in the conveying path.

Fig.16 is an expanded side view showing a contact portion between the

transport cars at the ascending and descending path;

Fig.17 is a cross—sectional side view showing a second embodiment of

the present invention and'a coupling state of the transport cars;

Fig.18 is a partly cutawaj plan view showing a coupling state of the

transport cars;

Fig.19 is a cross—sectional front view showing a feeder driving the

transport car;

Fig.20 is a cross—sectional plan view showing a feeder driving the

transport car;

Fig.21 is a cross-sectional side view showing a coupler between the



I's endl ess and the transport cars arranged in closed contact throughout the
eéndl ess conveying path are circulated in a unit, the novabl e bodies of the
main body of the transport car can be coupl ed one another swi ngably in the
| aterally horizontal direction by the coupling neans, and the transport
cars can be connected in endless train by the coupling nmeans for coupling
one another sw ngably in the laterally hgnizontal direction. I n
t he case of adopting such configuration, the nmain body of the transport

cars may be comfpotuéAs, Bid hetidehirRe®dE iR Virakpbitecas UPReYe! mbli bodpj ect s
bei ng conveyed and the novabl e body having a work deck so that, even

during conveying, the,objects,. t.he operator on the work deck can work on
t he objects ﬁﬁ%?&&%ﬁ%ﬁ&%ﬁ%@?w for objects. Al so, an expansi on
al l owabl e portion is provided for allow ng the
9
Fig.22 is a cross-sectional plan view of the transport car whose main

‘can be adjusted lengthwise;
Fig.23 is a side view illustrating a lift used in the second embodiment;

Fig.24 is a cross—sectional front view showing the lift and the transport

car;

Fig.25 is a schematic plan view illustrating an entire layout of a

conveying path of the present embodiment;

Fig.26 is a side view showing a third embodiment of the present '

invention and a transport car;

Fig.27 is a partly cross—sectional side view illustrating a main body of

the transport car;
Fig.28 is a cross—sectional front view of the embodiment;

Fig.29 is a schematic plan view illustrating an entire layout of a

conveying path of the embodiment; and



expansion of total |length of the group of transport cars connected in
éndless train, so that the novable bodies turning along the circular
curved horizontal path in the endl ess conveying path nakes change in
position so as to prevent an excessive tension and unreasonabl e slack on
the group of transport cars connected in endless train for snooth rotation
t her eof . Meanwhi | e, at | east oney $mvable body anong the novabl e
bodi es constituting the main body of, east, one of the transport cars
s constituted agijishaplyclooaibybme ﬁdhttw}igwrl‘llﬂ&'rﬁl fﬂhrgﬁﬁae Pdbang Gfty1at an
error between the otal length of the endless conveyindg path and the total
| ength of the rou of nsport cars connected in endless train n the
conveyi ng paFﬁg é‘ébéla' PBIHIORdj usting the length of the novabl e

bodi es. "In the followi ng, some preferred enbodi nents of the
present invention are described wth reference to the acconpanyi ng

dr awi ngs. r cription_of. th S Fig.1is a side
vi ew showi ng]:g’t*}lr"‘r':lc eSGHR! ""%EP refer ¢£Mﬁg 15i nvent i on

( First Embodiment )

A first embodiment of the present invention is described in the

following according to the drawings.

As shown in Fig. 1, Fig. 2, Fig. 7 and Fig. 13, a pair of right and left
guide rails 3 facing one another in a horizontal direction at open portions are
provided on a floor 1 via a frame 2, and a square bar-shaped guide member 4
is laid on an’ upper surface .of upper side edge portion on the open side of the
guide rails 3. A conveying path 5 is formed by the guide rails 3, and
hereupon, as shown in Fig. 13, the conveying path S is formed into an elliptic
endless shape by a pair of linear sections SA which are parallel to each other
and curved horizontal sections 5B connecting between start and end portions of

the linear sections SA.

The elliptic endless conveying path 5 is divided into two portions at a
-pair of linear sections SA parallel to each other, one side of which is used as

a dense moving zone 6 and the other side is used as an expanded moving zone



and a transport car being pushed and driven; Fig.2 is a plan view

Showi g the transport car; Fig.3 is a partly cross-sectional view
showi ng a coupling neans in a

10 main body of the transport car; Fig.4 is a side view showi ng a
contact portion between the transport cars; Fig.5 is an expanded

cross-sectional plan view of essenti al poﬁi on of the contact portion.
7. Meanwhile, in the dense moving zone 6, an ascending path 5a is
incorporated in one linear sections SA and a descending path SB is

incorporated in the other linear sections 5A.

A plurality of transport cars 10 supported and guided by the guide rails
3 and moving on the conveying path 5 are provided. A main body 11 of the
transport car 10 is formed by three movable bodies 12, 13 and 14. The
movable bodies 12, 13 and 14 are constituted by a square cylinder and their
bo.th side facc.s are formed into driven faces 15. Between the front movable
body 1 and center movable body 13, and between the center movable body 13
and the rear movable body 14 are coupled swingably with each other in
vertical and horizontal direction via coupling means 20. That is, ;s
shown in Fig. 1 through Fig. 3, the coupling means 20 are provided bétw;en
end members 16 integrated with the front and rear ends of the center movable
body 13 and facing ends of the front and rear movable bodies 12, 14 to
constitute a trunion type, wherein a coupler 22 is mounted to the end member
16 swingably vertically via a laterally horizontal cross pin 21, and at the same

time, coupled swingably laterally to the facing ends of the front and rear

movable bodies 12, 14 via a vertical longitudinal pin 23.

A support for objects being conveyed 25 and a pair of front and rear

guidance means 30 in the running direction supported and guided by the guide



Fig.6 is a cross-sectional front view showing a drive furnace to which

‘obj ects being conveyed is conveyed by the transport car; Fig.7 is
an expanded front view of essential portions; Fig.8 is a plan
view of a feeder driving the transport car; Fig.9 is a partly
cross-sectional side view of the feeder. Fig.10 is a side view
illustrating a di sengageabl e feeder co ly used in the enbodi nent;

Fig.11 is an expanded side view of essentlal portions of Fig.10;

Fig.12 is arfRrslaye YEY oh! A {ea¥d, E'd’ﬂeoéf Eiegmw‘able bodies 12,F P akd 145 the
schematic plan Vview show ng an entire |layout of a conveylng
center movable body 13 in this embodiment, and on the remaining movable
bodies, the front and rear movable bodies 12, 14 in this embodiment, guidance
means 31, 40 supported and guided by the guide rails 3 are disposed at free

ends apart from the center movable body 13 including the support for objects

being conveyed 25.

The support for objects being conveyed 25 is constituted by a bracket
27 fixed to an upper portion of the end member 16 of the center movable
body 13 via a front—to-rear horizontal joiﬁt pin 26, and laterally hori'zontal
support frames 28 provided on the bracket 27, on lateral opposite ends of the

support frames 28, supports 28A for objects being conveyed 29 such as an

automobile body are disposed.

| As pair of front and rear guidance means 30 provided on the center
niovable_ body 13, a trolley constituted by, a vertical pin 32 fixed rotatably to
the end member 16, a trolley body 34 coupled rotatably to the lower end of
the ve-rtic_al pin 32 via a laterally horizontal pin 33, a pair of front and rear
supporting horizontal shaft rollers 35 pivoted on opposite sides of the trolley
body 34 and engaged to the gﬁide rails 3, and a pair of front and rear steady
rest vertical shaft rollers 36 pivoted on the upper portion of the trolley body

34 and guided between the guide members 4 of the guide rails 3 is utilized.



path of the enbodi ment; Fig.14 is a plan view illustrating a
running state of the transport car at. a curved horizontal path in the

conveyi ng path; Fig. 15 is a side viewillustrating a running
state of the transport car at an ascending and descending path in the
conveyi ng pat h. Fig.16 is an expanded side view showi ng a contact

portion between the transport cars at thg ascending and descendi ng path;
Fig.1l7 is a cross-sectional side view show ng a second enbodi nent of the

present inventi onTROGuiddnesRhéddd 3 povid¥id ithehet freepdrsidecof She movable

Fig.18 is a partly cutaway plan view showi ng a coupling state of the
body 12 also has a same configuration as the guidance means 30, and as
shown in Fig. 1, Fig. 2 and Fig. 4, uti}izes a trolley constituted by, the vertical
pin 32 fixed rotatably to an end member 17 of the movable body 12, the
laterally horizontal pin 33, the trolley body 34, the supporting horizontal shaft
rollers 35 and the steady rest vertical shaft rollers 36. Under the trolley body
34, a driven unit 38 is pivoted swingably vertically at the position near its
front end by. a laterally horizontal support pin 37. An engage face 38A faci;g
backyvard is formed at a portion extending backward from the support pin 37

of the driven unit 38, and an operable face 38B is formed on the upper side of

a portion extending forward from the support pin 37.

. Guidance means 40 provided on the free end side of the rear movable
body 14 is coupled variably to the rear movable body 14. That is, as sho'wn
in Fig. 1, Fig. 2, Fig. 4 and Fig. 5, a fate-shaped bracket 41 is disposed under
the end ine_mber 18 provided on the free end side of the rear movable body 14,
and a laterally horizontal pin 42 is disposed on the bracket 41. A
front-to—rear movable body 43 is fixed movably in a front—to—rear direction to

the laterally horizontal pin 42.

A longitudinal pin 45 is disposed downward in a body from the

front-to—rear movable body 43, and a trolley body 46 of the guidance means



transp'ort cars; Fig.19 is a cross-sectional front view show ng a
feeder driving the transport car; Fig.20 is a cross-sectional
pl an vi ew showi ng a feeder driving the transport car; Fig.21 is
a cross-sectional side view showi ng a coupl er between the
12 transport cars, and a detailed structure of the transport car whose
mai n body can be adjusted | engthw se; Fig.22 is a
cross-sectional plan view of the transporlg car whose main can be adjusted
I engt hwi S€; 40 is mounted rotatably to the longitudinal pin 45 as same as aforementioned.
Supporting horizontal shaft rollers 47 and a steady rest roller 48 are pivoted on
the trolley body 46. Thereby, the guidance means 40 is coupled to the rear
movable body 14 rotatably about an axis 42A of the laterally horizontal pin
42, and further, coupled movably within a fixed range in a front-to-rear
direction via the pin 42 and the front-to-rear long hole 44. Under the trolley
body 46, a drive-release operating unit 49 of the following transport car,
which acts on the operable face 38B of the driven unit 38 to swing the driven
unit 38 as such that the engage face 38A moves upward, is protruded -
backward. The guidance means 40 is provided with a spring 50 which
urges and moves it backward. That is, a pair o% right and left side plates 51
of a gate-shaped bracket 52. are supported by opposite ends of the laterally
horizontal pin 42, and the spring 50 is interposed between a cradle 54 mounted
backward to the bracket 52 via a front-to-rear position adjusting bolt 53 and a

cradle 55 facing forward and formed in a body with the front-to-rear movable

body 42.

The front and rear ends of the main body 11 of the transport car 10, or
the front end of the end member 17 of the front movable body 12 and the rear
end of the end member 18 of the rear movable body 14 are formed into
contact portions 56, 57. On the upper front end side of the front movable

body 12, a hooked engage piece 59a extending forward is pivoted swingably



Fig.23 is a side viewillustrating a lift used in the second enbodi nent;
Fig.24 is a cross-sectional front view showing the lift and the transport

car; Fig.25 is a schematic plan view illustrating an entire

| ayout of a conveying path of the present enbodi nent; Fig.26 is
a side view showing a third enbodi nent of the present invention and a
transport car; Fig.27 is a partjgy cross-sectional side view
illustrating.a main body of the transport car; Fig.28 is a
cross-sect i opgticdllyoby & lfetally Hotzoftdd @ebssBpih; 58, and a protridded éfbdgtalle
schematic plan view illustrating an entire | ayout of a e

.portion 59b is provided on the upper rear end side of the rear movable body
14. By engaging the engage piece 59a to the engageable portion 59b of the
transport car 10 in the immediate front, the transport cars 10 can be coupled in
train. The engage piece 59a is held at a fallen engage state by gravity of a

spring.

As shown in Fig. 6, Fig. 7 and Fig. 13, in the dense moving zone 6, a
dry ft;rnace 60 is provided from a slightly upper stream side of the ascending
path 5a to a slightly downstream side of the descending path 5b. The dry
furnace 60 is constituted by a rectangular cylindrical wall body 61 and dryers
62 arranged inside the wall body'i 61, the linear path 5A and the curved

horizontal path 5B are disposed.’

In the dense moving zone 6, at a slightly upper stream side from an
inlet of the dry furnace 60, a friction feeder 70 which acts on the driven faces
15 on both side faces of the main body 11 of the transport car 10 to give
propelling force to the transport car 10 is provided. The friction feeder 70

includes the movable bodies 12 to 14.

That is, as shown in Fig. 8 and Fig. 9, on the lateral side of the guide
rails 3, a longitudinal shaft 72 is disposed on a base body 71 extending from

the frame 2, and a suppbrt member 74 is mounted to the longitudinal shaft 72



convey| ng path of the enbodi nent; and

13 Fig.30 is a cross- sectlonal front viewillustrating a guide
means of a transport car at a U turn portion. Det ai | ed Description of
Preferred Enbodi nents (First Enbodi nment) A first enbodi nent of
the present invention is described in the follow ng according to the

dr awi ngs. . As shown in Fig. 1, Hg. 2, Fig. 7 and Fig. 13, a pair
of right and left guide rails 3 facing one another in a horizontal

direction at s@pfpRAbRORbORNS l@{gitudﬁfa‘l)‘ékﬁeﬁls Qia Bearif’ 73. VA anétof " Enda and a
squar e bar-shaped gui de nenb
reduction gear 77 are disposed on the support member 74, a friction feed roller
79 made of, for example, urethane is mounted to an output shaft 78 of the
reduction gear 77, and the friction feed roller 79 is driven by the motor 76 via

the reduction gear 77. An arm 80 is connected to the support member 74 and

a cylinder unit 81 is interposed between the arm 80 and the base body 71.

Thus, by operating the cylinder unit 81, the support member 74 is
swung bout the longitudinal axis 75 to move the friction feed roller 79 to and
from the (iriven face 15 on one side of the main body 11 of the transport car
10. For the purpose of deciding a marginal approach of the friction feed
rollér 79 against the driven face 15 at that time, a contact member 82 is
disposed on the support member 74 and a stopper 83 contacting with the
contact member 82 is provided adjustably on the base body 71. Facing the
frictioﬁ feed roller 79, a counter roller 84 contacting to the other driven face

15 is disposed rotatably, only freely, via the longitudinal axis 85.

As shown in Fig. 13, in the dense moving zone 6, at a slightly
downstream side from an outlet of the dry furnace 60, a .fricti(.)n brake 90
which acts on the driven face 15 of the main body 11 of tﬂe transport car 10
to give braking force to the transport car 10 is provided. Furthermore, at a

slightly upper stream side of the friction feeder 70, feed—in means 95 is



is laid on an upper surface of upper side edge portion on-the open side of
the guide rails 3. A conveying path 5 is fornmed by the guide rails 3, and
her eupon, as shown in Fig. 13, the conveying path 5 is fornmed into an
elliptic endless shape by a pair of |inear sections 5A which are parallel
to each other and curved horizontal sections 5B connecting between start
and end portions of the linear sectionsJpA The el liptic endl ess
conveying path 5 is divided into two portions at a pair of |inear sections

5A paral l el dispssaahand he'slighl¢ dondRtreimWids Bf ithe ¥SE60RBrakd 9GNELAIBN NY
zone 6 and the other side I's used as an expanded novi ng zone

14 7. Meanwhile, ip.t dense Vi ng zone, 6, a scendi ng. pat h,5a i
i ncor por at ecan?fiSo%Q 1 iraﬁsé’a?lse‘i*edgﬁgﬁ?ﬁe%‘fﬂ é’ﬁﬁefgségs@grmﬁf& ggsrt ﬂs’ %Ssiagds%
i ncorporated in the other |inear sections 5A. -

are changed variously, and the friction brake 90, feed—in means 95 and

feed—out means 95 may be omitted partly or entirely.

The frictio.n_ brake 90 is constructed as same as the friction feeder 70,
and is constituted by, a friction brake roller 91 which is made of, for example,
urethane and contacts to and separates from the drivﬁn face 15 on one side of
the main body 11 of the transport car 10, to torque motor 92 which gives a
reverse rotating force B to the friction brake roller 91 and a counter roller 93
to wh.ich the o-thcr driven face 15 is contacted. The reverse rotating force B
given by the torque motor 92 is set smaller than a feed rotating force A of the -
motor 76 of the friction feéder 70. The feed-in means 95 and the feed—out

means 96 are also constructed as same as the friction feeder 70.

In Fig. 10 through Fig. 13, in a path from the vicinity of the starting
end to an exit of the curved horizontal path 5B in the expanded moving zone
7, a ldisengagcable feeder 100 having a pusher 107 which is engageable to and
disengageable from the driven unit 38 of the transport car 10 is provided.

That is, under the guide rails 3, a pair of right and left channel guide rails 101

are supported by the frame 2 as facing their open portions one another.

The pusher 107 .is constituted upward in a bod)'( from one of side links



A plurality of transport cars 10 supported and guided by the guide rails 3
and noving on the conveying path 5 are provided. A main body 11 of the
transport car 10 is formed by three novable bodies 12, 13 and 14. The
novabl e bodies 12, 13 and 14 are constituted by a square cylinder and their
both side faces are forned into driven faces 15. Between the front novable
body 1 and center novable body 13, and betpeen the center novabl e body 13
and the rear novabl e body 14 are coupl ed swi ngably with each other in
vertical and10®rdonstitutingd deiet ichainvi6R, cdpdn fighneeandsreald) centdh dinks 103a6f

shown in Fig. 1 through Fig. 3, the coupling neans 20 are provi ded between

end nenbers L0k & ] fr rear e of .the r

novabl e bodg;lise 1§lagﬁgil¢gvgﬁlnéﬁ%1rgagﬁgf attg@efy% pgoﬁéd?dggﬁthno Lt 3P§%§|?3§d12,
14 to constitute a trunion type, wherein a coupler 22 is nounted to the
end menber ledt suppasting yhorizoniat shafy rollersal Q6acngaging tdhe guideatails rid¥sispi n
21, and at the sane tinme, coupled swngably laterally to the facing ends

of the front spgtddaThe ' BIAPLRaiROG2ER stretchbd etidfessly BétweeAla pRAGNIyUSKE nal

pin 23. A support for objects being conveyed 25 and a pair of
Lo nd ! e 108 IR deir 116 SolBR"S Shd SbhSAasy AR Lol
unit 109.

In a path from the exit of the curved path 5B to the vicinity of end
portion in the expanded moving zone 7, a high—speed feeder 115 which drives
the transport cars 10 at high speed is disposed. As the high-speed feeder 115,

for example, a reciprocating self-—prdpelled tram—car type may be adopted.

On the upper stream side of thé feed—in means 95 in the.dcnse moving
zone 6, carry—in means 116 from the preceding process and transfer means 117
for transferring the objects being conveyed 29 between the carry~in means 116
and the transport car 10 are disposed. At an inlet of the curved path 5B in
the expanded moving zone 7, carry—out means 118 to the following process
and transfer means 119 for transferring the objects being conveyed 29 bct&een

the carry—means 118 and the transport car 10 are disposed.

Next, an example of conveying method by the transport car 10 in the

above-mentioned embodiment is described.



15 rails 3 are disposed on, at |east, one of the novable bodies 12, 13 and
14, the center novable body 13 in this enbodi nent, and on the renaining
novabl e . bodies, the front and rear novable bodies 12, 14 in this _
enbodi nment, gui dance nmeans 31, 40 supported and guided by the guide rails
3 are disposed at free ends apart fromthe center novable body 13

i ncluding the support for objects being nveyed 25. The support
for objects being conveyed 25 is constituted by a bracket 27 fixed to an

upper portion of phgign, rfﬂ@hﬂfnsﬂ&t%ﬁrtlbek%@(gg R4 ; M&ﬁlﬁmm Y tHat i¥d @ 2

front-to-rear horizontal joint pin and ori zonéal fS;Jppo rt
frames 28 p ed,on_the t 27, te opp05|te ends o he
suppor t franﬁ nggnd §8f)rﬁ§ﬁ°f"5 ggﬁﬁ cﬂ”sﬁ’&“e?:tjtgl béF Agincwaars, 8% omd the: Rbisstsan
aut onobi I e body are di sposed.

being conveyed 29 which is, for example, painted in the preceding process and

carried in by the carry-in means 116 is transferred to the support for objects

being conveyed 25 of the transport car 10 by the transfer means 117.

By operating the feed-in means 95 as same as the friction feeder 70 in
this state, the transport car 10 loaded with the objects being conveyed 29 is
fed out toward the friction feeder 70. At this time, the front contact end 56 of
the transport car 10 fed by the feed-in means 95 contacts to the rear contact
end 57 of the rearmost transport car 10 of the group of tramsport cars 10
connectgd in train in a row on the conveyor path 5, thereby the group of
transport cars 10 are moved forward by feed—in force of the feed-in means 95.
The feed-in means 95 stops to feed when the front end of the corresponding
transport car 10 enters the friction feeder 70. At this time, the cylinder unit
81 in the friction feeder 70 is extended, thereby the support member 74 is
swung outward about the longitudinal axis 75 to disconnect the friction feed
roller 79 from a moving locus of the driven face 15 of the transport car 10 as
shown by a virtual line of Fig. 8. Thus, the transport car 10 is fed in without

any hindrances.

Thereafter, the cylinder unit 81 is contracted to move and press the



As pair of front and rear gui dance neans 30 provided on the center novable
body 13, a trolley constituted by, a vertical pin 32 fixed rotatably to

the end nenber 16, a trolley body 34 coupled rotatably to the | ower end of
the vertical pin 32 via a laterally horizontal pin 33, a pair of front and
rear supporting horizontal shaft rollers 35 pivoted on opposite sides of
the trolley body 34 and engaged to the gy de rails 3, and a pairr of front
and rear steady rest vertical shaft rollers 36 pivoted on the upper

portion of thgctidiodedyrodRey 79%aﬁi§£i tiAesh PRleWES Bnt bRt Side BT (HeNP&ispost Of

the guide rails 3 is utilized

16 The dance ns 3 e end si de,of

Tovabl e bod§E0 B AFoRT L S BB ISeb, HE 2L 6 5SS ahle o
and as shown in Fig. 1, Fig. 2 and Fig. 4, utilizes a trolley constituted
by, the vert ddsén fp¢enl13ds fdontmttadotoaﬂmbttopntan ratller 84 sveabto claimmpithe fmntovabl e
body 12, the laterally horizontal pin 33, the trolley body 34, the

supporting hgrd f t tiend e b | haf t

Collars 36, %dgé?ﬁi ﬁéédys 'riglt}ye)tlﬂeg%)désfé 79%nd 84, {HR R UERYneS Hhe Yx%tﬁdx?iéeds
rollers 79 is rotated in the feed direction by the motor 76. Thus, the transport
car 10 is driven forward by feed rotating force A of the friction feed rollers 79

to push and move the group of transport cars 10 which are connected in train

in a row on the conveying path S in the dense moving zone 6.

At this- time, the guidénce means 30, 31 and 40 of the transport cars 10
engaged to the gui.de rails 3 are that, the moving level and moving direction
i are restricted by the supporting horizontal shaft rollc;s 35, 47 and steady-rest
verti.cal shaft rollers 36, 48, thus the tfan’sport cars 10 can be .drivqn smoothly

as maintaining a prescribed attitude.

A feed amount of the transport car 10 by the friction feeder 70 is _
detected by an encoder and the like, and when a preset feed amount is
achieved, the friction feed rollers 79 is disconnected from the driven face 15
of the transport car 10 by the cylinder unit 81 to stop automatically.
Meanwhile, the transport car 10 moving 6n the conveying path 5 is -braked by
the friction brake 90. That is, while the propelling operation of the transport

car 10 by the friction feeder 70 is stopped, though the cylinder unit in the



34, a driven unit 38 i's pivoted swingably vertically at the position near
i'ts front end by a laterally horizontal support pin 37. An engage face 38A
facing backward is forned at a portion extendi ng backward fromthe support
pin 37 of the driven unit 38, and an operable face 38B is forned on the
upper side of a portion extending forward fromthe support pin 37.

@Qui dance neans 40 provided on the free e side of the rear novable body
14 is coupled variably to the rear novabl'e body 14. That is, as shown in

Fig. 1, Fi 0. tdetidsl Brakh 90'% Ebiracied 8nd e rsaaRLErREA0NEE 94 lisi Gscbnnpacad
under the en menber 18 prOV|ded on the free end side of the rear novable

body 14, | at raII I n |n42| osed on..the bra t 41.
A front-to- ?’é’é‘? é‘b’F’é }548‘15’ B‘HtrFBF/jBP)W t? HP“&Bgéeéa
direction to the laterally hori zontal pin 42. A longitudinal pin
45 i s di sposetariovevprogelling copecationf thenfdidtéion brakatroller Okais moveblevdrddhe43,
and a trolley body 46 of the guidance neans

driven face 15 by the cylinder unit and is pressed against the driven face 15 of

the transport car 10 being pushed and driven.

At this time, since the friction brake roller 91 is rotated in the reverse
feed direction by the torque motor 92, though the backward propelling force is
| exerted on the transport car 10 by the reverse rotating force B, as the feed
rotating force A is larger than the reverse rotating force'B, the friction brake
roller 91 is rotated in the feed direction corresponding to a difference

therebetween, and the load at that time is absorbed by the torque motor 92.

By the above-mentioned operation, the transport car 10 corresponding to
the friction brake 90 is pushed and driven in the braking state, so that between
the friction feeder 70 and the friction brake 90, a plurality of transport cars 10
are aligned in close contact without producing any gaps therebetween. The
braking ‘operation by the friction brake 90 is stopped automatically in
connection with stop of the propelling operation by the friction feeder 70.
Then, the transport car 10 pushed and driven from the friction brake 90

reaches the feed—out means 96_.

The transport car 10 is intermittently moved at a presc;ibed speed in the



17 40 is nounted rotatably to the |ongitudinal pin 45 as sane as .

af orerfenti oned. Supporting horizontal shaft rollers 47 and a steady rest
roller 48 are pivoted on the trolley body 46. Thereby, the gui dance neans
40 is coupled to the rear novable body 14 rotatably about an axis 42A of
the laterally horizontal pin 42, and further, coupled novably within a
fixed range in a front-to-rear. direction%?ia the pin 42 and the
front-to-rear long hole 44. Under the trolley body 46, a drive-rel ease

operating undénstImowidghgordedbliaVéuet 4 LARROQ 'dnd CPHsses mi‘bﬁ'éh afd Ay @uxtngge 6()
operabl e face 38B of the driven unit 38 to sw ng the riven un|t

qui dance meaf SHOP R gy o; BRI Hiiak pRryealon AR Sﬂfg@gmaq%”ahms e

backward. That is, a pair of right and left side plates 51 of a
gat e- shaped beingkennvegedh 29 is st ¢ élérénponppinst tthe @bjtstobeingecdnatpedi2byis
hori zontal pin 42, and the sprlng 50 is interposed between a cradle 54

d b b f d ting
Bol {53 and SRyl hlAUBnMIRCHS! finfack' 6 By (h ichs redler PS5 tht MUACHAIR

front-to-rea
° 5 ma may Et)e faid close to the floor to lower a height including the transport car

10 and to minimize a space inside the dry furnace 60.

The propelling operation of the transport car 10 by the friction feeder
70 is performed by acting, in order, the friction feed rollers 79 from the driven
face 15 of the front movable body 12 to the driven face 15 of the center

movable body 13 and tb the driven face 15 of the rear movable body 14.

As shown in Fig. 2, in the linear path SA, since the main body 11 of
the transport cars 10, or the movable bodies 12, 13 and 14 are in a bar-—shaped
attitude when viewing from above and side, the front contact end 56 contacts
to the rear contact end 57.f1'om right behind, thus it can be pushed and driven

smoothly and reliably.

Also, in the curved horizontal path' 5B, as shown in Fig. 14, when
viewing from above, the movable bodies 12, 13 and 14 are pushed and driven
in the attitude bending along the curve at the coupling means 20. THus, whén
viewing from above, a relative angle &H1 between the rear movable body 14

of the preceding transport car 10 and the front movable body 12 of the



body 42. The front and rear ends of the main body 11 of the
fransbort car 10, or the front end of the end nenber 17 of the front
novabl e body 12 and the rear end of the end nenber 18 of the rear novable
body 14 are formed into contact portions 56, 57. On the upper front end
side of the front novable body 12, a hooked engage pi ece 59a extendi ng
forward i s pivoted sw ngably 26 .

18 wvertically by a laterally horizontal Cross pin 58, and a protruded

engageabl e pslidwing ®8pba &IroM fedbabe, 4R #RPEONT @@Hta&”éladsijéecoﬂiagfg]?o rear
novabl e body 14. By engagi ng the engage piece 59a to the engageabl e

portion 59b trapspord, car 10 in the inmediate front, the transport
cars 10 can %Iee %:%E[ﬁogéacpﬁﬁat#afun@ ?SB‘S&?&&SCJ i Bush andd, drivey, oAty the caupling en
engage state by gravity or a spring.

means 20, bending between the movable bodies 12, 13 and 14 is performed by

swinging about the longitudinal pin 23. Meanwhile, since the guidance means

30, 31 are horizontally swingable about the vertical pin 32, and the guidance

means 40 is horizontally swingable about the longitudinal pin 45, they are

directed automatically along the horizontal curve of the guide rails 3.

Also in the case of running on the ascending path 5a and descending
path 5b, as shown in Fig. 15, when viewing from the side, a relative angle 62

between the rear movable body 14 of the preceding transport car 10 and the

froﬁt movable body 12 of the following transport car 10 is obtuse, and front
contact end 56 contacts to the rear contact end 57 at an obtuse angle for: Push
and drive. At this time, at the coupling means 20, bending between the
movable bodies 12, 13 and 14 is performed by swinging about the cross pin
21. Meanwhile, since the guidance mcans‘30, 31 are vertically swingable
about the laterally horizdntal pin 33, and the guidance means 40 is swingable
vertically about the axis 42A of the laterally horizontal pin 42, they are

directed automatically along the the vertical curve of the guide rails 3.

At the end portion of the ascending path 5a and the start end of the

descending path 5b, by the aforementioned relative angle 62, the trolley body



As shown in Fig. 6, Fig. 7 and Fig. 13, in the dense noving zone 6, a dry
furnate 60 is provided froma slightly upper stream side of the ascending
path 5a to a slightly downstream side of the descending path 5b. The dry
furnace 60 is constituted by a rectangular cylindrical wall body 61 and
dryers 62 arranged inside the wall body 61, the |inear path 5A and the
curved horizontal path 5B are di sposed. In the dense noving zone
6, at a slightly upper streamside froman inlet of the dry furnace 60, a

friction feegelofifle WiddhcahearR31 e thE 068D a8k bddy qn doie Plkwihgces of
the main body 11 of the transport car 10 to give propelling force to the

LaTSPOL € b off B0 S Rt S % adfEhgReb SR 50

lateral side of the guide rails 3, a longitudinal shaft 72 is disposed on
a base body tht reat emeiiable bodynl4t d)fetlfermeccﬁng aratispors wapd0f andrthefroft i s
nmounted to the | ongitudinal shaft 72

contact end 56 does not contact to the rear contact end 57.

Héwevcr, as shown in Fig. 16, by biasing force between the trolley
bodies 46, 34 at this time, the front—to—rear movable body 43 swings about the
laferally horizontal pin 42 (the laterally hoﬁzontal axis 42A) relative to the
bracket 41 and moves forward against urging force of the spring S0, as a
result, the guidance means 40 of the rear movable lbody 14 moves forward
.relatively, thereby, though the trolley bodies 46, 34 are contacted one another,
an actual push force is transmitted reliably from the following transport car 10
to the preceding transport car 10 by the mutual contact befween the contacts

57 and 56.

When the rear movable body 14 of the preceding transport car 10 and
the front movable body 12 of the following transport car 10 become horizontal
after moving into the horizontal path, the front—-to-rear movable body 43
returns backward by the urging force of the spring 50. The front—to-rear
movable body 43 moves within a front—to—rear free moving range of the

laterally horizontal pin 40 in the front-to-rear long hole 44.

The transport car 10 reaching the feed—out means 96 as



19 swi ngably about a longitudinal axis 75 via bearings 73. A notor 76 and
a reduction gear 77 are disposed on the support nenber 74, a friction feed
roller 79 made of, for exanple, urethane is mounted to an output shaft 78
of the reduction gear 77, and the friction feed roller 79 is driven by the
notor 76 via the reduction gear 77. An arm 80 is connected to the support
menber 74 and a cylinder unit 81 is int2Z8 posed between the arm 80 and the
base body 71. Thus, by operating the cylinder unit 81, the support
menber 74 i abovewmraptiooed it Hed tonthe exphindad movisg 7Zont 7 bypube thed-fout aheams f eed
roller 79 to and fromthe driven face 15 on one side of the main body 11

of the trangporin GRY exphfldcd Fyihd Soh 7D AE S1Biyn ACER N9 AyGRAPFIR! 15.ARE 0aCh

of the frictron feed galinst the drivenace at ‘tine, a
contact nenher 82 is. disposed on the support nenber 74 and a stopper 83
contacti ng @rive chain 162 ofdbe digspgageable feedey 400 de diriyap st ther 1poter umE base
body 71. Facing the friction feed roller 79, a counter roller 84
contacting 409} hed ehd skt V0T provided bd J prediriiudspilch atabngdged tondhg freel y,

via the |ongitudinal axis 85. _
driven unit 38 of the transport car 10 fed into the expanded moving zone 7.

Thereby, the transport cars 10 are expanded at a prescribed pitch and moved at

a constant speed in the expanded moving zone 7 by the pushers 107.

When the preceding transport car 10 is stopped by a stopper disposed at
any location in the expanded moving zone 7, the operable face 38B of thel
" driver unit 38 of the following transport car 10 runs over the drive-release
operating unit 49 of the preceding transport car 10 to cause the driven unit 38
to swing in such a manner that the rear end side rises to disengage the engage
face 38A of the driven unit 38 from the pusher 107. Thereby, on the upi:er
stream side from the stopper, the following transport cars 10 can be stopped in

order for storage.

By stopbiﬁg the transport car 10 at the carry—out means 118, the objects
being conveyed 29 on the transport car 10 can be transferred to the carry—out
means 118 by the transfer means 119. The empty transport car 10 is again
driven to the exist of the curved horizontal path 5B by the disengageable

feeder 100. Then, the high-speed feeder 115 is acted on the transport car 10



As shown in Fig. 13, in the dense noving zone 6, at a slightly downst r eam
side froman outlet of the dry furnace 60, a friction brake 90 which acts
on the driven face 15 of the main body 11 of the transport car 10 to give
braking force to the transport car 10 is provided. Furthernore, at a
slightly upper streamside of the friction feeder 70, feed-in neans 95 is
20 disposed, and at slightly downstream2§ de of the friction brake 90,
feed-out neans 96 is disposed. Arrangenent patterns of the means 70, 90,
95 and 96 eamsl theaemety anspeut cyr, 18isl fehat highetspesd by theedoe mowihg zoneeans
95 and feed-out neans 95 may be omtted partly or entirely. The

friction bra%eangostb R HakRidg atgeq@gﬂa_lﬁgném gg.iction feeder 70, and is

constituted ctlon br ake roI er 91 which is made of, for exanple,

In the expanded moving zone 7, by engaging the front engage piece 59a
of the following transport car 10 to the rear engageable portion 59b of the
preceding transport car 10, the group of transport cars 10 can be connected in
train, and by acting the disengageable feeder 100 and high—speed feeder 115
on the front transport car 10 in such a state, the group of transport cars 10 can
be driven by traction. It is to be understood that, also in the conveying path
where the transport car 10 is pushed and driven by the friction feeder 70, by
conne;:ting the transport cars 10 in train by the engage piece 59a and

: engageable portion 59b as aforementioned, the group of transport cars 10 on
the upper stream side of the friction feeder 70 can be driven by traction, and
the group of transport cars 10 on the downstream side of the friction fce&eg 70

can be pushed and driven.

Though the guidance means 40 of the rear movable body 14 is in the
above-mentioned embodiment, the guidance means 31 of the front movable
body 12 may be coupled variably to the front movable body 12, or the

guidance means 31, 40 may be coupled variably to the movable bodies 12, 14.

Also, in the above-mentioned embodiment, though the driven unit 38 is



uret hane and contacts to and separates fromthe driven face 15 on one side
of the main body 11 of the transport car 10, to torque notor 92 which
gives a reverse rotating force Bto the friction brake roller 91 and a
counter roller 93 to which the other driven face 15 is contacted. The
reverse rotating force B given by the torque notor 92 is set smaller than
a feed rotating force A of the notor 76@ the friction feeder 70. The
feed-in neans 95 and the feed-out neans 96 are al so constructed as sane as

the frictioncdpedaed 7(Qsenga%eably with fheFﬂ)&he1190’7,h§vﬁ5’&hnﬁk%e &ohnstithed Path
fromthe vicinity of the starting end to an exit of the curved horizontal

path 5B in the expanded ving, zone .7, _a di sengageabl e feeder 100 having a
pusher 107 wHISERE3ELa g‘é(ggatbFéhiVGndmit 3§; sengageabl e fromthe driven unit
38 of the transport car 10 is provided. That is, under the guide rails 3,
a pair of right and |left channel guide rails 101 are supported by the

e o OB B b bR biBesimge, housh A BBy 27
11 of the transport car 10 is constituted by three bar—shaped movable bodies
12, 13 and 14, the number of movable bodies constituting the main body 11
may be any numbers above two. In this case, the position of the movable

body including the support for objects being conveyed 25 may be at the front,

rear or any intermediate position of the main body 11.

The coupling means 20 is not restricted to those provided with the cross
pin 21 on the center movable body 13 and the longitudinal pin 23 on the front
and rear movable bodies 12, 14 as. the above-mentioned embodiment. For
example, the center movable body 13 may be ﬁrovided with the longitudinal
pin and the front and rear movable bodies.lz, 14 may be provided with the

cross pin, or they may be connected rotatably by means of ball joints.

The friction feeder 70, feed—in means 95, feed—out means 96 and
friction brake 90 in the above-mentioned embodiment are that, though the
 friction feed rollers 79 and the friction brake rollers 91 are forced-drive rollers
and the counter rollers 84, 93 are free-drive rollers, the latter may also by the
forced—drive rollers. Furthermore, the counter rollers 84, 93 may also be

constituted disengageably with the driven face 15 of the transport car 10.



21 103 constituting a drive chain 102, and on front and rear center |inks
103 of the side I'ink with pusher 103, a trolley 105 provided with a pair
of right and Ileft supporting horizontal shaft rollers 106 engaging to the
guide rails 101 is nounted. The drive chain 102 is stretched endl essly
between a plurality of guide gears 108 and a drive gear 110 coupled to and
interlocking with a notor unit 109. 31 In a path fromthe exit of
the curved path 5B to the vicinity of end portion in the expanded noving
zone 7, a high-spat, fieahisrabbie—ehtidnedr ¢nibedimicht thoagls fey uider &ils(B,at hi gh
speed is disposed. As the high-speed feeder 115, for exanple, a

reci procati sel f ell e t . be. On the
upper st reantth o 198 ACtueCHobl R Bay' SERIGH 2 Bis IRt i flogr todnuet,
carry-in neans 116 fromthe preceding process and transfer neans 117 for

t r ansf er r i ngtheHetad Hjeightsabiswe rthe dnor dpelyding thettranspoxttearckry-in neans 116

and the transport car 10 are disposed. At an inlet of the curved path 5B in

( Second Embodiment )

Next, a second embodiment of the present invention is described

according to Fig. 17 through Fig. 25.

As shown in Fig. 17 through Fig. 19 and Fig. 25, a frame 202 is
disposed on a floor in a pit 208 formed under a floor 201, a pair of right and
left channel supporting guide rails 203 are laid via the frame 202 as facing
their open portions outward, and between the supporting guide rails 203,
steady—rest guide rails 204 consisting of the same channel steel are laid via the
frame 202. By the guide rails 203, 204, an endless conveying path 205
consisting of, a pair of linear paths 205a which are parallel to eacﬁ other and
curved horizontal paths 205b connecting between start and end pbrtions of the

linear paths 205a, is formed.

Numeral 200 designates a transport car supported and guided by the
supporting guide rails 203 for movement on the conveying path 205, and as
shown in Fig. 17 and Fig. 18, constituted by a main body 210, a support for

objects being conveyed 253 and a work deck 250. The main body 210 is



t he expanded novi ng zone 7, carry-out nmeans 118 to the foll ow ng process
‘and transfer means 119 for transferring the objects being conveyed 29
between the carry-nmeans 118 and the transport car 10 are di sposed.

Next, an exanpl e of .conveying nethod by the transport car 10 in the
above-nenti oned enbodi nent is descri bed. .

22 In Fig. 13, the transport car %2 I s stopped in such a nanner that
its front end corresponds to the positi of the feed-in nmeans 95, and the

obj ect s e CBESRBRIENE dwp batillel Snolafle BIREPAs, B Wil MEupliff PO "9

process and carried1n the carry-in neans s tra

support for objects . being conveyed 25 of the transport car 10 by the
transfer nedngang 2A0A. The transppit ¢ase 200 atg copmedied du iepdless ARindYas sane as
the friction feeder 70 in this state, the transport car 10 | oaded with the

obj ects bei rguplingy eyeass 240Bs

The support for objects being conveyed 253 is disposed on a frame 211
supported on the front movable body 215 of the main body 210, and the work

deck 250 is supported on the rear movable body 241 of the main body 210.

The frame 211 has a rectangular shape formed by a pair of right and
left front—to-rear members 212 and a pair of front and rear right—to-left
memb.ers 213, land at front and rear ends of the front—t-rear members 212, free
wheels 214 rolling on the supporting guide rails 203 are disposed. As shown
in Fig. 21, above the frame 211, support supporting means 225 for positioning
and supporting the support for objects being conveyed i53 from above is .
disposed. The support mean§ 225 is fixéd inside a center portion of the pair
of right and left front-to-rear members 212 of the frame 211, and constituted
by a pair of right and left blocks 225 including a vertical positioning hole 227
and receive members 228 fixed at plural locations on the pair of right and left
front-to-rear members 212. As shown in Fig. 19, the frame 211 is so set that

its upper surface is slightly below the floor surface 201a.

As shown in Fig. 17 through Fig. 19 and Fig. 21, the support for

objects being conveyed 253 supported on the frame 211 is formed into a flat



fed out toward the friction feeder 70. At this time, the front contact end
56 of the transport car 10 fed by the feed-in neans 95 contacts to the
rear contact end 57 of the rearnost transport car 10 of the group of
transport cars 10 connected in train in a row on the conveyor path 5,

t hereby .the group of transport cars 10 are noved forward by feed-in force
of the feed-in means 95. The feed-in nggns 95 stops to feed when the front
end of the corresponding transport car 10 enters the friction feeder 70.

At this tingaméhy awindeer frametshapéd iontdr fearhé i254] Gront-aedfar farhés 235 ended,
t hereby the support nenber 74 is swng outward about the |ongitudinal axis

75 to discoppect . t | CI 1 i .l er 7 i of the
driven facce}?g}g E)Qf tl%iﬁeﬂ{drlgsﬁlgggr s%gg?d i‘%lléfs{hes %t\%? y ag%y’r{ﬁugglu%ﬁ?ﬁea P g.
8. Thus, the transport car 10 is fed in wthout any hindrances.

Ther eaf t er ,oft tightcgnd hefe positionitg pins 25Tnengageatde tto the pesisiening belest22y
of the support supporting means 225 from above are provided downward, and
space plates 258 supported by the receive members 228 are provided. A flat

plate 259 is disposed on the frames 254 to 256 as required.

The front movable body 215 is disposed under the frame 211 at its
lateral center in parallel to the running direction, and is constituted by a main
body 217 consisting of a square cylinder and connecting 218 formed on front
and rear ends of the main body 217, right and left side faces thereof being
formed into flat driven faces 219. Under the connections 218, steady—rest i

vertical shaft rollers 223 clamping the steady-rest guide rails 204 .respective:ly

from both sides at the front and rear portions are mounted via brackets 222.

The rear movable body 241 supporting the work deck 250 is formed by
a square cylindrical main body 243 and connections 244 disposed on front and
rear ends of the main body 243, right and left side faces thereof being formed
into flat driven faces 247. The work deck 250 is fixed to the upper side of
the connection 244 at opposite ends of the rear movable body via a mounting
plate 251 (refgr to Fig. 21). The work deck 250 has a substantially same

width as that of the support for object for objects being conveyed 253, and on



23 friction feed rollers 79 against the driven face 15 on one side of the
transport car 10 as shown by a solid line of Fig. 8 and at the sane tine,
the other driven face 15 is contacted to the counter roller 84 so as to
clanp the front novable body 12 by the rollers 79 and 84, but at this
time, the friction feed rollers 79 is rotated in the feed direction by the
notor 76. Thus, the transport car 10 isagriven forward by feed rotating
force A of the friction feed rollers 79 to push and nove the group of

trans port Cadrfe mevﬁvsﬁib@aeoaaae%xﬁdhe rsupp@iiﬂ§ %nﬂd@ raiiv20% with AfYEY| ng
path 5 in the dense noving zone his time, the QU|dance

means 30, 31 a 40 of, the tran 6 le. g edt theg ails 3
ore that .t re Nk, iR ool TR PRt ShPwd dnoie 20s o sBovRcotiE i e
supporting horizontal shaft rollers 35, 47 and steady-rest vertical shaft

rollers 36, tdtiingullausprohesibnadcsbtﬂSDaqnotsudiﬂgdawahiafmm wad rsapsides \is as
mai ntai ning a prescribed attitude. A feed anount of the transport

10 b ol 4. ke,
and when a. pRsashIp ERolEC Phe ?p“* "f’@%‘g‘ﬁ”‘ﬁqw BPORRCRIPhaftR 0T b5 ¢

di sconnect ed fromthe gl’l ven face
frame 211 under the support for objects being conveyed 253.

The coupling means 240A coupling the front movable body 215 and the
rear movable body 241 is constituted by the adjoining connections 218, 244 of
the movable bodies 215, 241, and a vertical longitudinal pin 242A connecting

the connections 218, 244 swingably in the laterally horizontal direction.

The coupling means 240B coupling the transport cars 200 one another is
constituted by the rear connection 244 of the rear movable body 241 in the
front transport car 200, front connection 218 of the front movable body 215 in
the rear transport car 200 and a vertical longitudinal pin 242B coupling the

connections 218, 244 swingably in the laterally horizontal direction.

Though the many transport cars 200 constituted as mentioned above, the
main body 210 of, at least, one of the transport car 200A among the transport
cars 200 is constituted as such that a length in the running direction can be

adjusted.

That is, as shown in Fig. 17, Fig. 18, Fig. 21 and Fig. 22, the front



of the transport car 10 by the cylinder unit 81 to stop autonmatically.
Meanwhi l e, the transport car 10 novi.ng on the conveying path 5 is braked by
the friction brake 90. That is, while the propelling operation of the
transport car 10 by the friction feeder 70 is stopped, though the cylinder
unit in the 24 friction
brake 90 is contracted and the friction:ﬁ;ake roller 91 is disconnected
fromthe driven face 15 of the transport car 10, when the friction feeder

70 starts §aGaBle Gyl 2180 stpisurathg We flaife 211 G itRS b ﬁ‘%d?%i(ﬁgf%c! s moved

toward the driven face 15 by the cylinder unit and il s pfessed against the
A thi's i nEaePHoesn JROA BF SRYIGRI SR EOMHIEFeol TP EHIE batien 2h9% MShever se
feed direction by the torque notor 92, though the backward propelling force
Lzedexer t edwhicht f1e tespersivelyt proavidedOwithi doneenteicescsew rolest 3@ ihahee B, as the

front-to-rear direction on divided end faces thereof, and coupled adjustably

lengthwise in the running direction by ;'1 screw shaft 231 whose inverse screw

portions at opposite ends engage to the screw holes 231 and two lock nuts

234, On opposite sides of the movable bodies 215a, 215b, front-to-rear

depressions 232 are formed, and between thc front and rear depressions 232, a

joint plate 233 for continuing the driven faces 219 is engaged and fixed. The

joint plate 233 is fixed to one movable body 215b by means of a bis or the

like, and mounted to the other movable body 215a via a bis and a

front—to-rear long hole.

_Siﬁce the length of the frame 211 supported by the movable body 215
whose length is adjustable is fixed, mounting plates 216 secured to the
connections 218.at opposite ends of .the movable body 215, and mounting

-plates 213a secured to the frame 211 as overlapping thereon are connected by
long holes 213b provided in the mounting plates 213a in the running direction
and bolts 213c extending through the long holes 213b and engaging to the

mounting plates 216.

At least one of the coupling means 240B coupling the transport cars



rotating force Ais larger than the reverse rotating force B, the friction
brake roller 91 is rotated in the feed direction corresponding to a
difference therebetween, and the load at that tinme is absorbed by the

t orque notor 92. By the above-nentioned operation, the transport
car 10 corresponding to the friction brake 90 is pushed and driven in the
braki ng state, so that between the fric%'on feeder 70 and the friction
brake 90, a plurality of transport cars are aligned in close contact

Wi t hout progdypi DEOAS ERRS ah Qﬁ&&?@h‘%ﬁ?gw ThE colpidig RaR® S4Bl ﬁdhsdt?ig&tgxg he

friction brake 90 Is stopped automatic y In connection wt
propel I'i ng eration by the fricti f er. 70. Then, the tr oft car 10
pushed and Aoy i eapmenible odiet 316 2 bohe el et PO s
96. The transport car 10 is intermttently noved at a prescribed
speed in t hembodiment, as shown in Fig. 17, Fig. 21 and Fig. 22, the couplidg means

240B between the 'transport car 200A whose length of the main body 210 is

constituted adjustably and the rear transport car 200 is constituted movably

within a fixed range in the running direction.

That is, the connections 218 at opposite ends of the front movable body
215 supporting the support for objects being conveyed 253 (frame 211) of the
transport cars 200, 200A include vertical pin holes 221 through which the
longitudinal pins 242A, 242B are inserted, and at the same time, depressions
220 are formed between the mounting plates 216 secured on the connections
218, and further, the connectibns 244 at opposite ends of the rear movabl_e
body 241 supporting the work deck 250 of the transport cars 200, 200A are
formed so as to be inserted into the depressions 220, and vertical pin holes

245, 248 communicating with the pin holes 221 are formed.

Now, though the longitudinal pins 242A, 242B inserted downward
through the mounting plates 216 and suppdrted by the mounting plates 216 at
its head portions are to be inserted into the pin holes 221, 245 or pin holes
221, 248, at the coupling means 240B befween the transport car 200A whose

length of the main body 210 is adjustable and the front transport car 200, the



dense noving zone 6 in such a manner, and passes through the dry furnace 60
as shown in Fig. 6 while noving intermttently, thereby the painted objects
bei ng conveyed 29 is dried. Hereupon, since the objects being conveyed 29
is conveyed through the dry furnace 60 by the friction feeder 70, the
guide rails 3 may be laid close to the floor to | ower a height including
the transport car 10 and to minimze a ace inside the dry furnace 60.
The propelling operation of the transport car 10 by the friction feeder 70

i s perf or meginbolecldd grovided b e coiRcliod Q44 a9 thAREd bl £FfonStolrap t he
driven face 15 of the front novable body 12 to the driven face 15 of the

center m)vtabl e @o%ﬂ 3 an tFp t driven face 15 of the rear novabl e body
14. onghQR ASSHOWTEEIY Fis 2%t he |inear path 5A, since the main body

11 of the transport cars 10, or the novable bodies 12, 13 and 14 are in a
bar - shaped " attitude when view ng from above and side, the front contact

end 56 contacts ,to,the tear contact end.57 fromri, behind, thus it can
be pushed and drﬁ?ewowélrrgb? Ilﬁyfﬂrfg % BW%‘?’SF‘. locaffor lg%ﬂlcgﬁ‘,’exlﬂgtﬂ@gh @L(?%ved
hori zontal path 5B, as shown in Fig. 14, when '

or at a location near the end portion of one linear path 205a, a friction feeder

260 which acts on the right and left driven faces 219, 247 of the main body

210 (front and rear movable bodies 215, 241) of the transport cars 200, 200A

is disposed. As shown in Fig. 17, Fig. 19 and Fig. 20, the friction feeder 260

includes a friction feed roller 268, a motor 265 for driving the same and a

cylinder unit 270 which moves the friction feed roller 268 to and from the

driven faces 219, 247.

i

Particularly described, a longitudinal shaft 262 is erected on a base body
261 provided on the floor 201 on the lateral side of the supporting guide iaiis
203, and a support member 263 is supported by the longitudinal shaft 262
swingably about the longitudinal axis via a bearing 264. The motof 265 and a
reduction gear 266 connected thereto in an interlocking fashion are mounted to
the support member 263, and the friction feed roller 268 made of, for example,
urethane is fixed to an output shaft 267 protruding upward from the reductiop
gear 266. An arm 269 extending outward is disposed in a body on the support
member 263, and between the arm 269 and the base body 261, the cylinder

unit 270 is interposed for swinging the support member 263. Rollers 271



view ng from above, the novable bodies 12, 13 and 14 are pushed and driven
in the attitude bending al ong the curve at the coupling nmeans 20. THus,
when view ng from above, a rel ative angl e &Hl between the rear novabl e
body 14 of the preceding transport car 10 and the front novabl e body 12 of

t he 26 follow ng transport
car 10 is obtuse, and the front cont act d 56 contacts to the rear
contact end 57 at an obtuse angle for and drive. At the coupling

g\?fﬂéi ﬁg agg‘{}gJ ?ﬁnegl ongglt;bogl na%?q@SQ%IS%\A&ZPOM%fQ&l 4%”? a&e é’%@éeﬂegegﬁs

30, 31 are horizontally sw ngable about the vertical pin 32, and t he

gui dance n@Rribe base boéfbr%iont al |y swingabl e about the |ongitudinal pin 45,
they are directed automatically along the horizontal curve of the guide
rails 3. Also in the case of running on the ascending path 5a and

descendi n
g . Thus, by operating the cylinder unit 270, the support member 263 is

swung about the longitudinal axis to move the friction feed roller 268 to and
from the driven faces 219, 247 on one side. For the purpose of restricting the
maximum and minimum approach of the friction feed roller 268 against the
driven faces 219, 247 at this time, a limit-type detector 273 is provided.
Facing the friction feed roller 268, a counter roller 274 for receiving the other
driven faces 219, 247 is pivoted freely by a longitudinal shaft 275. As
shown in Fig. 25, at a plurality of locations on the linear path 205a provided
with the friction feeder 260, work stations 279 are provided and lifts 280 for
lifting the support for objects being conveyed 253 from the transport cars 200,

200A are dispdsed on the work stations 279.

That is, as shown in Fig. 23 and Fig. 24, a flat frame 281 is disposed
on the floor 201, and guide members 282 positioned outside the supporting
guide rails 203 are erected from fhc four corners of the frame 281. Lift
members 284 guided via rollers 283 are disposed on the guide members 282,
and between upper ends of a pair of lift members 284 in the running direction
among the lift members 284, lift girders 285 are disposed. Contact members

286 contacting freely to the support for objects being convéyed 253 from



path 5b, as shown in Fig. 15, when viewng fromthe side, a relative angle
02 between the rear novabl e body 14 of the preceding transport car 10 and
the front novabl e body 12 of the followi ng transport car 10 is obtuse, and
front contact end 56 contacts to the rear contact end 57 at an obtuse
angle for push and drive. At this time, at the coupling neans 20, bending
between the novable bodies 12, 13 and 14qis perfornmed by sw ngi ng about"
the cross pin 21. Meanwhil e, since the Quidance neans 30, 31 are

vertically gdicRgaR 9rova@ealbntdﬂe i@ lpfidets YSihOVFo%QHBﬁIn Rhe 178, flﬁﬁgs 28BS up
gui dance nmeans 40 i S swi ngable vertically about the axis 4ZA of the

laterally horizont al hey are directed a matically along.the the
vertical cufdd h@p‘ﬁﬁ?‘ﬂé’q &?W% pprtion of the frape It)éh ﬂl&FOg Bechymismg,
ascendi ng path 5a and the start end of the descending path 5b, by the

af or enent i 028@ areldisposed aandl ® cydnddr2ynit B88 tfoolopemtingdie pantograph
27 34 of the guidance neans 31 in the front novable body 12 of the

followi ng  jechanisms 287 in synchronism is provided.

As shown in Fig. 25, in the conveying path‘205, at an outlet of the
curved horizontal path 205b after passing the friction feeder 260, a conveying
path of a cciliﬁg suspension conveyor 290 is disposed for intersection at two
locations, the intersection near the curved horizontal path 205b being formed
into a'unloading portion 291 and the intersectioh apart from the curved
horizontal path 205b being formed into a loading portion 292. As the
suspension 'cénveyor 290, those having a hanger provided on a self-driven
truck and those having the hanger provided on a chain-driven trolley are ‘
adopted. At this .time, it can be constituted as such that, an engage member
on the hanger side is engaged to the support for objects being conveyed 253 to

position the hanger.
Next, the operation of the second embodiment is described.

In the case of installing a conveying system using the transﬁort cars
200, 200A, when the longitudinal pin 242B deviates in a front—to-rear
direction from an approximate center of the long pin hole 248 in the coupling

means 240B between the transport car 200A and the following transport car



transport car- 10 contacts to the trolley body 46 of the guidance neans 40
in the rear novable body 14 of the preceding transport car 10, and the
front contact end 56 does not contact to the rear contact end 57. _
However, as shown in Fig. 16, by biasing force between the trolley bodies
46, 34 at this tinme, the front-to-rear novable body 43 sw ngs about the
laterally horizontal pin 42 (the laterallgg horizontal axis 42A) relative to
the bracket 41 and noves forward agai nst urging force of the spring 50, as

a result, t2(09 showaminFigeasddd tohntdrforr ipathe ntoval lesgthosty anl ¢ndRYE trafpr Var d
relatively, thereby, though the trolley bodies 46, 34 are contacted one

another, a . | nsmtt rel.d.a fr .the foll ow ng
transport cgll':rd?1 %%Hﬂko(ﬁ?%g’ hE)rr?Jelgrgg# Eﬁh§&é€?ﬂ8rﬁﬂ’cﬁ(’f®%§ l?’?fgf‘n Hﬂttﬁﬁlr“%’ﬂgact
bet ween the contacts 57 and 56. When the rear novabl e body 14 of
the precedi rijractignspfothe wain bodyad0 (fieet imayablenbedsbReShofiyhel franfpdrhear
follow ng transport car 10 becone horizontal after noving into the

~ horizontal OOA i BejustedNio Aok Fhe BRYAP! € body 43 returns backward by the
urging force of the spring 50. The front-to-rear

That is, one side of the joint member 233 shown in Fig. 21 is .removed
and the screw shaft 231 is turned while loosening the bis fixing the other joint
member 233 and the movable body 215a, thereby the front and rear movable
bodies 215a, 215b are moved to and from each other in the running direction
to adjust the total length of the movable body 210 (front movable body 215),
and to adjust the longitudinal pin 242B at the coﬁpling means 240B to position
at an approximate center of the long pin hole 248. The screw shaft 231 is
fixed by the lock nuts 234 after adjustment. Before adjusting the length of the
front movable body 215, the bolts 213c connecting the mounting plate 216 on
the side of movable bodies 215a, 215b and the mounting plate 213a on the
side of frame 211 are loosened, and tightened after adjustment. At this time,
the running direction of the front movable body 215 and the running direction

of the support for objects being conveyed 253 are approximately centered.

The endless train consisting of a number of transport cars 200, 200A
assembled and installed as mentioned above is operated as follows. That is,

while the transport cars 200, 200A are s;tanding still, the cylinder unit 270 in



novabl e body 43 noves within a front-to-rear free noving range of the
I'ateral |y horizontal pin 40 in the front-to-rear |ong hol e 44. The
transport car 10 reaching the feed-out neans 96 as

28 above-nentioned is fed to the expanded novi ng zone 7 by the feed-out
means 96. In the expanded noving zone 7, as shown in Fig. 10 through Fig.
13, the drive chain 102 of the disengaggpble feeder 100 is driven by the
notor unit 109, and.the pushers 107 provided at a prescribed pitch are

engaged to tHeefriéidny fRdeN260 38 cRicntbE td sSSP Ud sepportl hdnftstri 2¥30ohifard

expanded noving zone 7. Thereby, the transport cars 10 are expanded at a

i bed pj d d at_. t ant i the ded '
2 oy e puEhul e onR el exis i 86, o BER et eplT B & epacid; 00 “"

stopped by a stopper disposed at any location in the expanded novi ng zone
7, the oper fitoine theadeivedBacds 2185 247 as shown by a virtual line of Fig. 20.

When the endless train (transport cars 200, 200A) is driven, the cylinder
unit 270 is contracted to move the friction feed roller 268 driven in the
feeding direction by the motor 265 toward.the moving path of the main body
210 (movable bodies 215, 241) of the transport cars 200, 200A so as to be
pressed against one driven faces 219, 247, and to contﬁct the other driven faces
219, 247 to the counter roller 274 as shown by solid lines in Fig. 20, thereby
the movable bodies 215, 241 are clamped by the rollers 268, 274 to'apply
rotational propelling force in a prescri.bed direction to the endless train to drive
the endless train or the txjansport cars 200, 200A connected in endless train at

a prescribed speed on the conveying path 205.

‘In the state of driving the endless train (transport cars 200, 200A
connected in endless train), the transport cars 200, ZOOA from the friction
feeder 260 on the running direction side to the expansion coupling means 240B
having the long pin hole 248 are pushed and driven via the longitudinal pins
242A, 242B of the coupling means 240A, 240B, and the transport cars 200,
200A from the expansion coupling means 240B having the long pin hole 248

to the friction feeder 260 are driven by traction via the longitudinal pins 242A, |



driven unit 38 of the follow ng transport car 10 runs over the
drive-rel ease operating unit 49 of the preceding transport car 10 to cause
the driven unit 38 to swing in such a nanner that the rear end side rises
to di sengage the engage face 38A of the driven unit 38 fromthe pusher
107. Thereby, on the upper streamside fromthe stopper, the follow ng
transport cars 10 can be stopped in orde42for storage. By
stopping the transport car 10 at the carry-out neans 118, the objects
bei ng conveyg2d2B%fothet traiplingnapanst 2404, 24DB.an be transferred to the
carry-out means 118 by the transfer neans 119. The enpty transport car 10
Is again driven to the exist of the curved horizontal path 5B by the
di sengageabl e feeder 100. Then, the high-speed feeder 115 is acted on the
transport car 10 Now, since the endless train rotating the conveying path 205 B9 and the
enpty transport car 10 is fed at high-speed to the dense noving zone
consisting of the front and rear movable bodies 215, 241 of the transport cars
200, 200A connected in chain by the longitudinal pins 242A, 242B of the
coupling means 240A, 240B, against the conveying path 205 having the two
semicircular curved horizontal paths 205b, by the change of number and
position of the longitudinal pins 242A, 242B rotating the two curved horizontal
paths 205b of the conveying path 205, the léngth' of the endless train (a sum
of distance between the longitudinal pins 242A, 242B9 rotating the curved

horizontal paths 205b at opposite end portions fluctuates.

However, in the endless train (transport cars 200, 200A connected in
endless train) of the above-mentioned embodiment, since an expansion
allowing portion in the running direction is constituted by the expansion
coupling means 240B having the long pin hole 248, by the front—to-rear
relative mdvemcnt of the longitudinal pin 242B in the -long pin hole 248 in the
coupling means 240B, the fluctuation of length of the endless train (a sum of
distance between the longitudinal pins 242A, 242B) rotating the curved
horizontal paths 205b is absorbed. Thus, an excessive tension is never exerted
on the transpdrt cars 200; 200A c_onnected in endless train or an unreasonable

slack never occurs.



6 and stoppe
fovi ng zone

d after reaching the feed-in neans 95. - I n the expanded

7, by engaging the front engage piece 59a of the follow ng

transport car 10 to the rear engageabl e portion 59b of the preceding
transport car 10, the group of transport cars 10 can be connected in

train, and b
on the front
10 can be d

y acting the di sengageabl e feeder 100 and hi gh-speed feeder
transport car 10 in such a ¢xte, the group of transport ca
riven by traction. It is to be understood that, also in the

conveying path wirhe @rdnSport rcans 00, 200 nidving oputhieecbn¥Belingr patk 203y atehe

friction fee
engage piece
of transport
can be drive
downstream s
Though the ¢
above-nentio
body 12 may

gui dance neags 31, 40

der 70, by <connecting the transport cars 10 in train by the
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sppP® (gt BORRE Y el Rlrbbiihe a8 o 08 BH ek RS fiefe 00
n by traction, and the group of transport cars 10 on the
26 afd bpahe rsteadyorest wertival 3iiaft colters 223ugwidad omdther $teady—rest
ui dance neans 40 of the rear novable body 14 is in the

g@ﬂemgdioxe he tialSpdit! CARNER, TOOAS ardldBler BRobiPlas BYAP! €
e coupled variably to the front novable body 12, or the

irected paralﬁ%obt%ecé%lrjl Lﬁgg\i)aa{hl %Bgy tot h_e movabl e bodies 12,

A feed amount of the transport cars 200, 200A by the friction feeder
260 is detected by an encoder, and when reaching the set feed amount, the
friction feed roller 268 is disconnected from the driven faces 219, 247 to stop
the transport cars. Hereupon, the feed amount is set to stop the transport cars
200, 200A at the work stations 279, and by stopping the transport cars 200,
200A, the contact members 286 of the lift g'iirders 285 positioned at the
lowermost position of the lift 280 facc;, under side of the féur corners of the

support for objects being conveyed 253.

In this state, the operator at the work station 279 operates, for example,
a svﬁtch to actuate the lift 280. That is, the cylinder unit 288 is actuated to
ascend the lift members 284 via the pantograph mechanisms 287, and the
contact members 286 support the four corners of support for objects béing
conveyed 263 from below to lift it to a prescribed height as shown by a
virtual line in Fig. 23. In the state where the support for objects being

conveyed 253 and the objects being conveyed placed thereon are lifted in such

115
rs

p

14.



Al so, in the above-nentioned enbodi nent, though the driven unit 38 is

30 constituted disengageably with the pusher 107, which may be constituted
di sengageably with the driven unit 38. Furthernore, in the
above-mentioned enbodi ment, though the main body 11 of the transport car
10 is constituted by three bar-shaped novabl e bodies 12, 13 and 14, the
nunber of novabl e bodi es constituting theggmin body 11 nmay be any nunbers
above two. In this case, the position of the novable body including the
support for ghhaies, baiog workseyedcaricdroyt ba tht dbjects being, conveged by they

I nternmedi ate position of the main body 11.
operator. When the prescribed works are completed, the operator turns on the
switch to operate the lift 280 reversely, thereby the lift members 284 are

descended and the support for objects being conveyed 253 is returned onto the

transport cars 200, 200A.

Various works for the objects being conveyed on the support for objects
being conveyed 253 are also carried out by the operator on the work deck 250.
That is, the operator steps onto the work deck 250 from the flobr 201a to
carry out the various works for the objects being conveyed while the transport

cars 200, 200A are standing still or moving.

When the transport cars 200, 200A move on the curved horizontal paths

205b, the protrusion deck 250a in the work deck 250 of the transport cars 200,
200A is drawn out from between the adjoining supports for objects béing
conveyed 253 and the frame 211, and a portion on the rotating center side of
the work deck 250 advances into between the adjoining supports for objects
being conveyed 253 and the frame 211. Thereby, even at the curved

~ horizontal paths 205b, between the supports for objects being conveyed 253 is
filled by the work deck 250, eliminating a dangerous gap. It is to be
understood that, there is no problem of collision between the work deck 250

and the support for objects being conveyed 253.



The coupllng means 20 is not restricted to those provided with the cros
pin 21 on the center novable body 13 and the longitudinal pin 23 on the
front and rear novable bodies 12, 14 as the above-nentioned enbodi nent.
For example, the center novabl e body 13 may be provided with the

| ongi t udi nal

pin and the front and rear novabl e bodies 12, 14 may be

S

provided with the <cross pin, or they maysbe connected rotatably by neans

of ball joints. The friction feeder 70, feed-in neans 95, feed-out
means 96 and friTHd @BndPodk8ar 2007 2008 @a@paa@orﬂ%nitbﬁﬁ&ﬂ %Eﬁ. tat% that,
t hough the friction feed rollers 79 and the friction brake rod ers are
forced-drive rollers and un roIIer 84, .93 ,are free-drive
rollers, t hé’“ﬁ%ﬁdﬂ%g Pﬂﬁgpnaﬁég aﬁ‘g%ﬁ‘i’ngf%"é% 2i vEhysy|indhe statg whetethee, the
counter rollers 84, 93 may al so be constituted di sengageably with the
driven face tfnspért tdaes 200,120@A tsupportih@. the objects being conveyed after the _

31 Al so, in this above-nentioned enbodi nent, though the guide rails

3,

prescribed works are stopped at the unloading portion 291, the objects being
conveyed can be lifted by the suspension conveyor 290 together with the
support for objects being conveyed 253 and transferred to the next process.
When the transport cars 200, 200A emptied as above—mentioned are stopped at
the loading portion 292, the objects being conveyed transferred from the
preceding process by the susbension conveyor 290 can be loaded onto the
frame 211 of the transport cars 200, 200A together with the support for objects

being conveyed 253.

In the above-mentioned cmbodirﬁent, though the support for objects
being conveyed 253 aligned in series in the front—to—rear direction and the
work deck 250 are provided on the transport cars 200, 200A, the work deck
250 may be deleted. Also, though the main body 210 is constituted by the
front and rear movable bodies 215, 241, the number of movable bodies may be
three or more. It is to be understood that, in this case, the support for objects
being conveyed 253 can be supported by any movable body among the front,
rear and intermediate movable bodies. It is also possible to lay the supporting
guide rails 203 and steady-rest guide rails 204 on the floor 201a without using

the pit 208.



101 are laid on the floor, they may be laid in a pit under the floor to
lowerr the total height above the floor including the transport car 10.
(Second Enbodi nent) Next, a second enbodi nent of the present

i nvention is described according to Fig. 17 through Fig. 25. As
shown in Fig. 17 through Fig. 19 and Fig. 25, a frame 202 is disposed on a
floor in a pit 208 formed under a floor 41, a pair of right and Ileft
channel supporting guide rails 203 are lald via the frame 202 as facing
their open porti gfseifliet Wi tHe aAoRniativRaD cimbedibHeI it i Als@upskaiblaitbs 203,
steady-rest guide rails 204 consisting of the sane channel steel are laid
via the frane 202. By th up,de r.ails..203, 204, an endl ess conveyin at h
205 ' consi s CPREBIE a5 Spél Fodly e gl g Reesie o GRE e HEPrY PrBach
ot her and curved horizontal paths 205b connecting between start and end
portions of ispeovidedear theatdiing 6isls, thes transpoetdcars are suspended from the guide

rails so as to fun thereunder, and the support for objects being conveyed

(support) is suspended underneath the transport car.

Though the driven faces provided on the main body (movable bodies) of
the transport car are made flat and the friction feed roller is used as feed
rollers of the feeder, the driven faces may be constituted by disposing a rack
gear or chain in parallel to the running direction to utilize a pinion gear or a

tooth wheel driven by a motor as the feed rollers.

( Third Embodiment )

Next, a third embodiment of the present invention is described according

to Fig. 26 through Fig. 30.

In the third embodiment, transport cars 300 are constituted by a main
body 306 consisting of three square~bar~shaped movable bodies 301 to 303
coupled by coupling means 304, 305 and a truck-type mdving car for support
for objects being conveyed 307 which is disengageable from the méin body
306, the front—-to-rear adjoix_ﬁng transport cars 300 being connected one another

by coupling means 308.. Thus, the transport cars 300 of the present



Nuneral 200 designates a transport car supported and guided by the
supportlng guide rails 203 for novenent on the conveying path 205, and as
shown in Fig. 17 and Fig. 18, constituted by a nain body 210, a support for
‘obj ects being conveyed 253 and a work deck 250. The main body 210 is

32 constituted by two bar-shaped novabl e bodi es 215, 241 coupl ed by
coupling neans 240A. The transport cars 0O are connected in endless train
by coupling nmeans 240B. The support for objects being conveyed

253 i s di spassbbditheat bfed ABo dohne&bd IR chBRs® Pratl @s fshRRt a6 ot e dcedP Of
the main body 210, and the work deck 250 is supported on the rear novable

body 241 of th@orﬁal n, body 210. The frame 211 has a rectangul ar
shape f or med™™® AFr of ri ght and

The coupling means 304, 305 constituting the transport car 300 are the
coupling means 308 connecting the transport cars 300 are constructed similarly, -
and in this embodiment, as same as a layout of the cbnveying path of the
second embodiment (refer to Fig. 25), since the transport cars 300 run on an
elliptic endless conveying path including lincér paths 309A, 309B, which z'lrc
parallel to each _other, and curved horizontal U-turn portions 309C, 309D
connecting opposite ends of the linear paths 309A, 309B as shown in Fig. 29,
the coupling means 304, 305 and 308, as shown in Fig. 27, couple the front
and rear square—bar—shaped movable bodies swingably horizontally, by
connecting male merhbers 310 disposed on rear ends of the square—bar-shaped
bodies 301 to 303 and female members 311 disposed on front ends of the
square-bar—-shaped movable bodies 301 to 303, by vertical coupling pins 313

| fixed to the female members 311 are extending through pin holes 312 of the

~ male members 310. The coupling means 305 coupling the center
square—bar~shaped movable body 302 and the rear square~bar-shaped movable
body 303 is designed to absorb an errbr between the total length of the eliiptic
endless conveying path shown in Fig. 29 and the total length of the transport
cars 300 .connected in endless train, by the pin hole 312 which is long in a

lengthwise direction of the square~bar-shaped movable body 302 and through



heft front-to-rear menbers 212 and a pair of front and rear right-to-left
menbers 213, and at front and rear ends of the front-t-rear nenbers 212,
free wheels 214 rolling on the supporting guide rails 203 are disposed. As
shown in Fig. 21, above the frame 211, support supporting neans 225 for
positioning and supporting the support for objects being conveyed 253 from
above is dlsposed The support neans 2254 s fixed inside a center portion

of the pair rlght and left front-to-rear nenbers 212 of the frane 211,
and consti tu‘gv ?i'nﬁzﬁzﬁ; 51|3g ! extBislicaef t bl ocks 225 including a
vertical posi |on| ng recei ve nmenbers 228 fixed at plural

| ocations on the pair of right and left front-to-rear nenbers 212. As
shown in Fig. 19, the frane 211 is so set that its upper surface is

slightly below thgik0Qhd Sif aRkCrdlilend of th réSbarbeNdpeli Nmbable Lbdidsr ough
Fig. 19 and Fig. ?f ﬁﬁ support for nOt())J ec?s? lll)%‘l ng cg]#\?gyed 25365upporteg

on the frame 211 is rHa H
33 301 to 303 tr eys 3 5 to 317 as guidance means are mounted only rotatably

about vertlcal axes 314, and above and near the front end of the
square—bar—shaped movable bodies 301 to 303, guide rollcrs 318 to 320 are
pivoted only rotatably about the vertical axes 314. The trolleys 315 to 318 are
supported movably on a pair of right and left guide rails 321 laid along the
elliptic endless conveying path, and include supporting horizontal shaft wheels
322 pivoted at front-to—rear symmetrical positions of the vertical axes 314 and
engaged to the pair of right and left guide rails 321, and steady-rest vertical
shaft rollers 323 pivoted at front—;o—rear symmetrical positions of the vertical

axes 314 and positioned between the pair of right and left guide rails 321.

Meanwhile, a cylindrical member 325 including a vertical pin hole 324
is secured at the position immediately after the guide roller 319 of the center

square—bar—shaped movable body 302.

The truck-type moving car for support objects being conveyed 307
includes a pair of right and left swivel wheels 326 near front and rear ends
thereof and runs freely on a floor face 327. Now, the guide rails 321 are laid

at a suijtable height under the floor face 327 so that the main body 306 of the -

transport cars 300 connected in endless train can run under the floor face 327,



frame by a window frane-shaped outer franme 254, front-to-rear frames 255
right-to-left frames 256 di sposed inside the outer frane 254, thereunder, a
pair of right and left positioning pins 257 engageable to the positioning
hol es 227 of the support supporting nmeans 225 from above are provided
downward, and space plates 258 supported by the receive nenbers 228 are
provided. A flat plate 259 is disposed qn;the frames 254 to 256 as
required. The front novabl e body 215 is di sposed under the frane
211 at its bLabRIAl 688 sHs 308 RAE 3binfid b o Phir ' YREHI Garidl (e8C LdiP Tenfidds | S
constitutedby a maln body 217 consisting of a square cylinder and
connecting 2 fornme n front and rear ends of fhe main_body 217, right
and |eft si dgg? éE%%reSHBF’é’HP ipspelya ’F‘B’I“F‘Fécfﬁ?tntaompl‘”e{’cg Iacps of the in ]h?i@.n%nder
t he connections 218, steady-rest vertical shaft rollers 223 clanping the
st eady-rest gomes rightlabo2®4vhemsthechainebydy BO6® wf thé hranspms cats BO@ front and

rear portions are nounted via brackets 222. The rear novabl e body
241 supporti 0._j Voiti s ' ' mai n
body 243 andeg%élér%gec |0E§§l§§f§"§|ﬁls bﬂgglg%g!)drﬁdtrh onﬁlllgﬁégﬂ%gsr ae‘%%%%oé %?hle mai n

body 243, right and left side faces thereof being forned
shown in Fig. 29. Numeral 327a designates a pair of right and left flat rail

members laid on the same level as the floor face 327 at positions wherein
swivel wheels 326 of the moving car for support for objects being conveyed

307 rotate.

On the moving car for support for objects being conveyed 307 of the
transport cars 300, a coupling pin.330 which is movable up and down is
provided at a lateral center near the front end, and a vertical pivot 331a which
ié movable up and down and includes a guide roller 331, which is rotatably
about a vertical axis, at the lower end is provided at a lateral center near the

rear end.

When moved downward, the coupling pin 330 protrudes below the floor
face via the guide slit 328 of the floor face 327, and engages to the pin hole
324 of the main body 306 of the transport cars 300. At this time, the
coupling pin 330 never contacts to the rail members 329 on both sides of the
guide slit 328. When moved downward, the guide roller 331 engages freely to

the guide slit 328 of the floor face 327. At this time, the guide roller 331



into flat driven faces 247. The work deck 250 is fixed to the upper side of
the connection 244 at opposite ends of the rear nmovabl e body via a nmounting
plate 251 (refer to Fig. 21). The work deck 250 has a substantially sane
wi dth as that of the support for object for objects being conveyed 253, and
on 34 one side positioned

outside fromthe supporting guide rails 3 when running on the curved
hori zontal path 205b shown in Fig. 25, as shown in Fig. 18, a triangular

protrusion deatack0napd abfatd Agng RIMEA of TR taiPHEMIRGE 320455 bbﬁyhsifdgé ggd in a
body. The protrusion deck 250a is disposed to position aboveht e {ane 211
e coupling

under the s rt.fon j ects bei conveyed 253. T

means 240A ggﬁ%“kﬁg%%@% &&ﬂfe‘{%\t,g%? Leaioeld pauion of theemoying capploihl e body
241 is constituted by the adjoining connections 218, 244 of the novable
bodi es 215, sepport £t objscty beingl cdnyeyrd 307 fiaim smingidg Ao damheddésng  t he
connections 218, 244 swingably in the laterally horizontal direction.

As shown in Fig. 29, a feeder 332 is disposed at a suitable location of
the elliptic endless conveying path, for example, near the start end of o.ne
linear path 209A. The feeder 332 includes, a pair of friction feed rollers 334a,
334b pressed against both sides of flat vertical driven faces 33a, 333b,
continued in the running direction, and formed by both side faces of the main
body 5306 of the transport cars 300, or both side faces of the
square—bar—shaped movable bodies 301 to 303 and coupling means 304, 305
constituting the main body 306 and the coupling means 308 coupling the main
bodies 306. The pair of friction feed rollers 334a, 334b are both driven by a

motor and are presséd against the driven faces 33a, 333b by a cylinder unit.

According to the above-mentioned configurat_ion, when assembling, after
assembling the portions under the floor .face 327, the coupling pin 330 of the
moving car for support for objects being conveyed 307 placed on the floor
face 327 is descended through the guide slit 328 and enéaged to the pin hole
324 in fhe main body 306 of the transport cars 300, thereafter, the vertical
pivot 331a is descended to engage the guide roller 331 to the guide slit 328.

By operating reversely, the moving car for support for objects being conveyed



The coupllng means 240B coupling the transport cars 200 one another is
constituted by the rear connection 244 of the rear novable body 241 in the
front transport car 200, front connection 218 of the front novable body 215
in the rear transport car 200 and a vertical |ongitudinal pin 242B
coupling the connections 218, 244 swingably in the laterally horizontal

di rection. _ Though the many tra ort cars 200 constituted as

nmenti oned above, the nain body 210 of, at |east, one of the transport car

200A armong BYe dof BRSABHE fade 227 89% ﬁaﬁﬂﬁ‘ﬁtt EAr R0 £ B Bé'%c%ﬂﬁé t8d eRgigt h i n
the running direction can adj ust ed s, as shown 1 n Fig
%g Flo. 18’thc main %ody %%6 under tﬁe fio%? f];cr:eogt27 and removed from the conveying

path for repairs or the like.

In use, by driving the motor as pressing the pair of friction feed rollers
334a, 334b of the feeder 332 against the driven faces 333a, 333b on both sides
of the main body 306 of the transport cars 300, the main body 306 6f the
transp'ort cars 300 connected in endless train can be rotated along the elliptic
endless conveying path shown in Fig. 29. At this time, the moving éar for '
supporf for objects being conveyed 307 coupled to the main body 306 of the
transport cars 300 via the pin hole 324 and coupling pin 330 runs on the floor

face 327.

The moving car for support for objects being conveyed 3b7 of the
transport cars 300 running on t.he floor face 327 is driven at stable attitude
without moving in an serpentine fashion, because a moving path of the position

of coupling pin 330 on the front-end side in decided by the pin hole 324 of
the main body 306 guided by and running on the guide rails 321 under the
floor face 327, and a moving path of the position of guide rol_[er 331 on the
rear—end side is decided by the guide slit 328 in the floor face 327 to which

the guide roller 31 is engaged.

When the transport car 300 rotates at the curved horizontal U-turn



novabl e body 215 supporting the frame 211 in the main body 210 of the
t'ransport car 200A is divided into front and rear novabl e bodi es 215a,
215b, which are respectively provided with concentric screw holes 230 in
the front-to-rear direction on divided end faces thereof, and coupl ed
adjustably lengthwise in the running direction by a screw shaft 231 whose
I nverse screw portions at opposite endssﬁﬂgage to the screw holes 231 and
two | ock nuts 234. On opposite sides of e novabl e bodi es 215a, 215b,

front-to-re depr. ' are farnme and be n.the front and rear
depr essi onsaé(g?gﬁg ﬁ??f %{6 5&% gﬁ% Sﬁ%@?‘bﬂ’"@!ﬁ'ﬂﬁ?ﬁﬁ?wﬁ}wﬁml&? iPdntor 483 dendig s
engaged and fixed. The joint plate 233 is fixed to one novabl e body 215b
by neans of 1@ #ipst eutwasd fromiibe Uridrmportiond 309G, 3998 hgainstothabirelloads1215a
via a bis and a front-to-rear |ong hole. Since the Iength of the
frame 211 suppsr? pdsiibntd Shéreiati eop aertrtfugal MRS x8REY ol treloUBlARAe 1
(,gonnec 1é1 a &

fixed, nmounting plates 216 secured 10 the tions ° Oﬁpof e eggi
of the novable bod 9,..an untin s .213a secured to the frane
as overl appi #‘i’é s[“RBi{‘é(z)tﬁr é’fbé""g%ﬁg’é‘ét "éH‘%Bﬂ Séig Seds Shopnpioligd 2P ard t he
nmounting plates 213a in the running direction and bolts 213c extending
t hrough t he Fign@0heireslap igttidearallsedifaatendisposedheutside a rotating locus of the
guide rollers 318 to 320 pivoted above and near the front end of the
squarc—bar—-shaped movable bodies 301 to 303 and rotating along the U-turn

portions 309C, 309D to prevent such inconvenient phenomena.

It is to be understood that, also in the linear conveying paths 309A,
309B, it is possible to dispose the guide rails so as to clamp the guide rollers

318 to 320 from both sides.

In the U-turn portions 309C, 309D, since the position of coupli_ng .pin
330 (;:he position of pin hole 324) on the side of moving car for support for
objects being conveyed 307 is spacgd backward from the vertical axis 314
which is rotating center of the trolley 316, a rotating locus of the coupling pin
330 is shifted inward from a rotating locus of the trolley 316 (a rotating locus
of the vertical axis314). Thus, as shown in Fig. 30, at the U-turn portions
309C, 309D, the guide slit 328 is formed to shift inward from the rotating

locus of the trolley 316 (rotating locus of the vertical axis 314).

Also, as shown by a virtual line in Fig. 27 and Fig. 28, a slit cover 336



nounti.ng pl ates 216. At | east one of the coupling nmeans 240B
coupling the transport cars _ ' '

36 200, 200A to forman endless train and the coupling neans 240A coupling
the front and rear novabl e bodi es 215, 241 of the transport cars 200,
200A, in this enbodinent, as shown.in Fig. 17, Fig. 21 and Fig. 22, the
coupling neans 240B between the transport car 200A whose | ength of the
mai n body 210 is constituted adjustabl§gg and the rear transport car 200 is
constituted novably wthin a fixed range in the running direction.

That is, tdoyredagrtbetguids sk 328tcanppoasddetogather.ofThchditl cover 38§y &bl e-body

215 supporting the support for objects being conveyed 253 (frame 211) of

the —transiypbising’or Bafl pl's37 Hhvlg & Fixkd 8gth! RnbELER i Thal"bguah Whi ch
means of vertical shafts 338, both sides of which are placed slidably on the
pair of right and lcft rail members 329 forming the guide slit 328, and at
locations, where the coupling pin 330 and the vertical pivot 331a baving the
guide roller 33] on the side of moving car for support for objects being

conveyed 307 extend through, includes through holes having a diameler through .

which the coupling pin 330 and the guide roller 331 can be drawn out upward.

* Thus, when tbc. moving car for .supp'ort for objects bcing convcyed 307

is lpulled by the main body 306 via the coupling pin 330, the slit cover 336 is
~also pulled by the coupling pin 330.and covess the gufde slit 328 as moving

thereon in.a body with the moving car for support for objects being conveyed

307.

Meanwhile, though thrce typical embodiments, the first to third
embodiments, have been described, the other embodiments can also be
constituted by combining characteristic configurations of thc three

cmbodiments.



longi tudinal pins 242A, 242B are inserted, and at the same tine,
‘depr éssi o bet ween .t he nounting plates 216 secured on the
connect i oqgm (Jz“mJI [Im“ the connections 244 at opposite ends of the

rear novable cboady R4 su’pportl ng the work deck 250 of the transport cars

200, 200A are forned so as to be inserted into the depressions 220, and
vertical pin holes 245, 248 communi catk gg with the pin holes 221 are

f or med. Now, though the |ongitudinal pins 242A, 242B inserted
downward t RwRaoR diBgnd®iAti ng pl ates 216 and supported by the nounting
plates 216 at its head portions are to be inserted into the pin holes 221,
245 or pin holes 221, 248, at the coupling nmeans 240B between the
transport car 200A whose |ength of the main body 210 is adjustable and the

front transport Aajon#@fingtdyetem comprising: guide rails disposed along a conveying
37 pin hole 248 provi ded at the connect |gon 244 is fornmed into a

front-to- rea'ih %nn% ng-}k,g s%csztlosrpsovtvrnansporf cgrs supported movably by said guide

rails, and a friction feeder for the transport cars, wherein said transport cars
comprises a main b()dy supported onto said guide rails movably by guidance
means and a support for objects to be conveyed, while said main body has a
plurality of movable bodies in the running direction, coupling means for
coupling the movable bodies so as to allow a relative yielding motion between
tﬁe movable bodies ét the curve sections in the conveying paths, and driven
faces formed on the movable bodies in parallel to the running direction, and-
said support for objects to be conveyed is provided on, at least, one of said
movable bodies, wherein said feeder is disposed at a suitable location in said
conveying path and comprises a feed roller adapted to act on the driven faces

- of said movable bodies and a motor for driving the feed roller.

2. A conveying system in accordance with claim 1, wherein front and rear
ends of the main body of the transport cars are provided with a contact portion

adapted to contact one another when the preceding transport car is pushed by

the follovs;ing transport car. —_—
This Sheet Has Been R

R i



As shown in Fig. 25, at a prescribed location in the conveying path 205,
or at“a I nd portion of one |inear path 205a, a friction
f eeder mywlim I'II he right and left driven faces 219, 247 of the
mai n bod 21 romt anc rear novabl e bodi es 215, 241) of the transport
cars 200 200A is disposed. As shown in Fig. 17, Fig. 19 and Fig. 20, the

friction feeder 260 includes a frictiongfeed roller 268, a notor 265 for
driving the sane and a cylinder unit 270 whi ch noves the friction feed

roller 268 t30 and fcogveyihg szﬁt&hﬂ/ﬁﬂaé@@@aﬁlcelﬁth &falm 2, wherein, fiafiel cul arly
descri bed, a Iongltudlnal aft 262 is erected on a base body 261 provided

on t he roor 201 .on t ateral side.of .the.supporti uide.rqils, 203,
and & supporP AEHEE Pads JhPis & p SPRC I pypicth 659 BRGRSEEiFrals vt b
swi ngably about the |ongitudinal axis via a bearing 264. The notor 265 and

a reducti onlriyearby28@idciznders tand a hemecinowihichathei tnamspbtcédrng fioasiblyodriser
nmounted to the support nenber 263, and the friction feed roller 268 nade

of, for exa § dxsééxgﬁéé%[he fdedlet iié‘éiébvﬁ&da%&‘x‘élﬂu%aﬁf'éfstm Eaﬂ%%é&&l ng

upward from the re I on gear An arm 269 extendi out war d I's

dis osed in a body on_the poy, t
P compn%%s a driven ogy d1sposed at a front—-end portion of the main body of

the transport car, drive-release operating means disposed at a rear-end portion
of the main body, a pusher moving along the conveying path and engaged to
said driven body, and said driven body and said pusher are disengageable with
each other so that, when the following transport car approaches to the
preceding quiescent transport car, said drive-release operating means of the
preceding quiescent transport car disengages the driven body of the following

transport car and the pusher.

4. A conveying syst¢in in accordance with claim 3, wherein said driven
body is mounteld t(; guidance means disposed at a front end of the front
movable body, and said drivg—release operating means is mounted to guidance
means -disposed at a rear end of the rear movable body, wherein at least one of
the guidance means in association with the driven body and the drive-release
operating means is supported movably within a fixed range in the running

direction relative to the movable body supporting said guidance means, and is
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menber 263, and between the arm 269 and t-he base body 261, the cylinder
Unlt “270 i ﬂ“lsw ngi ng the support nenber 263. Rollers 271
suppor I“lmmllgmmm;l menber 263 and an anti-floating roller 272 are
p| vot ed on*thé base bddy *261. Thus, by operating the cylinder
unit 270, the support nmenber 263 is swung about the |ongitudinal axis to

nmove the friction feed roller 268 to angg fromthe driven faces 219, 247 on
one side. For the purpose of restricting the rmaxi mumand m ni mum approach

of the fri ggidost gefg@drlgﬂ,gl@én %?8‘1 §gﬁhélst the driven faces 219, 247 at this
time, alimt-type detector 3 is provided. Facing the friction feed

roller 268, a counter roller 274 for receiving the other driven faces 219,
247 is pivoted freely by a |ongitudinal shaft 275. As shown in Fig. 25,
at a plurality of locations on the linear path 205a provided wth the
friction feeder 260, work stations 279 are provided and lifts 280 for

5. A conveying system in accordance with claim 1, wherein an engage
piece and an engageable portion which are disengageable on another and
connecting the preceding and following adjoining transport cars are disposed at

front and rear ends of the main body of the transport cars.

6. | A conveying system in accordance with claim 1, wherein movable
bodies of the main body of ihc transport car are coupled by coupling means
swingably in a laterally horizontal direction while the transport cars are
connected in endless train by the coupling means for coupling swingably in the
laterally horizontal direction, and a conveying path is endless so that a group |

of transport cars connected in endless train circulate.

7. A conveying system in accordance with claim 6, wherein the main

body of the transport cars is constituted by a movable body having a support

for objects to be conveyed and a movable body having a work deck.
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Jifting the support for “obj ects being conveyed 253 fromthe transport cars

'200 200A are d rk stations 279. That is, as shown
in Fig. 23 and FU“]mmm““ mmﬂam& 281 is disposed on the floor 201, and
gui de nenbers 282+*posi te orted sout'si de the supporting guide rails 203 are
erected fromthe four corners of the frame 281. Lift nenbers 284 guided

via rollers 283 are di sposed on the guikge nenbers 282, and between upper
ends of a pair of Iift nenbers 284 in the running direction anong the |ift

nenbers 284, |ift AGkdiHRYMg2SRté 9n HeeMAaRe wiRANEIafE GTBF*éFdii% 72%MmefgRt acting
freely to the support for Obj ects be| ng conveyed 253 from

39 below are OVId on the lift For nmoving the lift girders
285 up aiff 5109 gtIPfB'nPBv}érp 3?43 BﬁO‘P’H’@ expamsiongal theafatalyr aph

mechani sms 287 are di sposed and a cyllnder unit 288 for operating the
pant ogr apHengthchiaai grosp 28 Aranspeny ruaky oonrgotedsinpemilesderdain.

9. A conveying system in accordance with claim 6, 7 or 8, wherein
at least one movable body among the movable bodies constituting the main
body of, at least, one of the transport cars is constituted adjustably lengthwise

in the running direction.

10. A conveying system in accordance with claim 1, 5. or 6; wherein

the support for objects to be .convcyed in the transport cars is éonstituted i)y a
moving car for supporting objects tp be conveyed, which is disengageable froxﬂ
the. main body of the transport cars and drivable on a running path provided

above the running path of the transport cars.

11. A conveying system in accordance with claim 10, wherein said
moving car for supporting objects to be conveyed is provided with a coupling

pin which is movable up and down at its front-end side of the moving car,
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. As, sshown-inr—H-g—25—+n—the conveying path 205, at an outlet of the curved
horlzontal ath 205b passing the friction feeder 260, a conveying
path of a ﬁlu Hm" am n conveyor 290 is disposed for intersection at
two | ocat cti on near the curved horizontal path 205b being

formed into a unI oad| ng portion 291 and the intersection apart fromthe
curved * hori zontal path 205b being form8 into a | oading portion 292. As

the suspension conveyor 290, those having a hanger provided on a
self-driven truck and those having the hanger provided on a chain-driven
trolley are adopted. At this tine, it can be constituted as such that, an
engage nmenber on the hanger side is engaged to the sup ort for objects
bei ng condedagu E@S’OIEYW %W@ﬁ@pmgswnaﬂts rear-end f the MOVERE:$3E: | on
of the segmpftas fiROMNARB!D alttISfdi%ﬁmfm t car is p rowd%dwgth 1&@5& tmfﬁ)ugliSt alling

.a conveyin m usi n ort. ca
| ongi t udi H&F%aﬁ%@nﬁg’ﬁ g&eq%ﬁgﬁlqvatanag % ’E??éjé M V&W%ﬁ
appr oxi mathe meintbedy af thértrathspor garsiis ippdidéliwith i pih boledhyough gvhich said

s coupling pin is engageable and disengageable vertically.

12. A conveying system substantially as hereinbefore described with reference to
Figures 1 to 16, or 17 to 25, or 26 to 30 of the accompanying drawings.
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sreams 240B between the transport car 200A and the follow ng transport car
40 200 shown in Fig. 20, due to an error in the total |ength of an endl ess
train consisting of a plurality of transport cars 200, 200A, the length
in the running direction of the main body 210 (front novabl e body 215) of
the transport car 200A is adjusted to,_gbsorb the error. That
I's, one side of the joint nmenber 233 sh in Fig. 21 is renoved and the
screw shaft 231 is turned while |oosening the bis fixing the other joint
menber 233 and the novabl e body 215a, thereby the front and rear novabl e
bodi es 215a, 215b are noved to and from each other in the running direction
to adjust the total |ength of thep RydyER40 (front novabl e body
215), and to adjust the longitudinal pin 242B at the coupling neans 240B
to position at an approximte center of the long pin hole 248. The screw
shaft 231 ABSTRAGT by the | ock nuts 234 after adjustnent. Before adjusting
the length of the

5 A conveying system comprises guide rails (3) disposed along a conveying path having
- curved sections, transport cars (10) supported movably by the guide rails, and a friction
feeder (70) for the transport cars, wherein the transport cars (10) comprises a main
body (11) supported onto the guide rails (3) movably by guidance means (30, 31, 40)
and a support (25) for objects to be conveyed, while the main body (11) has a plurality
10 of movable bodies (12, 13,14) in the running direction, coupling means (20) for
coupling the movable bodies, and driven faces (15) formed on the movable bodies in
parallel to the running direction, and the support for objects to be conveyed is provided
on, at least, one of the movable bodies, wherein said feeder (70) is disposed at a
suitable location in the conveying path and comprises a friction feed roller (19) adapted
15 to act on the driven fa‘ces (15) of the movable bodies and a motor for driving the feed
roller. -

Figure 1.
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“f;Fent novabl e body 215, the bolts 213c connecting the nnunting‘%?é?é?éﬂS‘DEL
“the side of novabl e bodies 215a, 215b and the nounting plate 213a on the
side of frame 211 are | oosened, and tightened after adjustnent. At this
time, the running direction of the front novabl e body 215 and the running
direction of the support for objec&zzﬁeing conveyed 253 are approximately =
centered. The endl ess trai onsi.sting of a nunber of transport AN
cars 200, 200A assenbled and installed as nentioned above is operated as )
follows. That is, while the transport cars 200, 200A are standing still,

the cylinder unit 270-ig5 , . 41
the friction feeder 2Q6§_1 sggng the supgy menber 263 outward
about the | ongitudi nalaXis, e 39 ricti on=f eqd er 268 is
separated fromthe dr 2 X7 as sho I & ual line of
Fig. 20. Whep, t raGh (transpqd olgds 20 200A) is
driven, the cylinder ¥ - g 9 g
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5

* unikt 270 is contracted to nove the friction feed roller 268 driven in the

" feeding direction by the nmotor 265 toward the noving path of the main body
210 (novabl e bodi es 215, 241) of the transport cars 200, 200A so as to be

. pressed agai nst one driven faces 219, .247, and to contact the other driven
faces 219, 247 to the counter roller2/2Y4 as shown by solid lines in Fig.
20, thereby the novabl e bodies 215, 241 are clanped by the rollers 268,
274 to apply rotational propelling force in a prescribed direction to the
- endless train to drive the endless train or the transport cars 200, 200A
connected in endless trai g:@ § prescri bed speed on the conveying path
205. In the stat& oY ‘driving the rr A (transport cars
200, 200A connected in endless train), the tranépogacars 200, 200A from
the friction feeder 260 on the running directior] side to the expansion
coupling nmeans 240B having the long pin lhole 3 pushed and driven via
“the longitudinal pins 242A, 242B of_the qoupling nmeans 240A, 240B, and the
transport cars 200, 200A frogAthe Euiﬁhs'

murammoere ingégﬁans 240B having the
long pin hole 248 to ti@Afri oqaieeder‘;oo ar g [ by traction via
thg | ongi tyagi Los 24 N4 Al 26
' -~ | I3
== L T ==\ '
il // N\ . ..4/-\'6
' I [
. l \
_ ,! jL N7 -3
(= \

I T

A——A——A

6 FliG.4
- 590 s59b &7 58




* .42 » 242B of the coupling neans 240A, 240B. Now, since the endl ess
train rotating the conveying path 205 is consisting of the front and rear
novabl e bodi es 215, 241 of the transport cars 200, 200A connected in chain
by the |ongitudi nal pins 242A, 242B of the coupling nmeans 240A, 240B,

agai nst the conveying path 205 havin% %fe two semcircular curved

hori zontal paths 205b, by the change é nunber and position of the

| ongi tudi nal pins 242A, 242B rotating the two curved horizontal paths 205b
of the conveying path 205, the length of the endless train (a sum of

di stance between the |ongitudinal pyns 242A, 242B9 rotating the curved

hori zontal paths 205b at opﬂﬂs&gg_eqd RPrtions fl uctuates.

However, in the endl ess trapm ¥y ﬁﬁpqr[ qarg—269r 200A connected in
endl ess ‘train) of the abovdgj{nen PQjéd~ Eér nt || si nce an expansion
al l owi ng portion in theeytqni ng di fection s [congltituted by the expansion
9
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« coupling neans 240B having the long pin hole 248, by the front-to-rear

rel ati ve novenent of the longitudinal pin 242B in the long pin hole 248 in
the coupling nmeans 240B, the fluctuation of Iength of the endless train (a
sum of distance between the |ongitudi.nal pins 242A, 242B) rotating the
curved horizontal paths 205b is absqypgd. Thus, an excessive tension is
never exerted on the transport cars 200, 200A connect edéd endl ess train
or an unreasonable sl ack nevE|Gc6,|rs. 6.

43 The transport cars 200, 200A rm%%g on _t he cAveyi ng path 205 are

supported and gui ded pr he sw vel
wheel s 214, and by tEf st ¢ddy-rest vertd cal shaft rolf er3f 423 gui ded on
t he steady-rest qguideff ai 204, the tgansport cars 0, OA are driven
snoothly as being di ZAiak L) pﬁ{eﬂ-- : Ang dpat hy 305. A
feed anount of tg? t-rysp Ml da 200, 200A by tﬁe frilcyi f eeder
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260 'is detected by an encoder, and when reaching the set feed anount, the
friction feed roller 268 is disconnected fromthe driven faces 219, 247 to
stop the transport cars. Hereupon, the feed anbunt is set to stop the
transport cars 200, 200A at the work stations 279, and by stopping the :
transport cars 200, - 200A, the contactsggpnbers 286 of the lift girders 285
positioned at the |owernost position of the lift 280 face under side of
the four corners of the support for objects being conveyed 253.

In this state, the operatongiﬁgEE wor k statlon 279 operates, for exanple,
a switch to actuate the |ift That 20 the cylinder unit 288 is
actuated to ascend the lift nmenbers 284 '
and the contact nenbers 286 support the our corners jof support for

obj ects being conveyed P frombelowto Iif{ 1 0 J—pf escri bed hei ght as
shown by a wvirtual line iyjn Fig. 2 In the he support for

obj ects being conveyed and t heropy ect eyed pl aced thereon
are lifted in such F_ﬁf
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‘44 a manner, various works are carried out on the objects being conveyed
by the operator. Wen the prescribed works are conpl eted, the operator
turns on the switch to operate the Iift 280 reversely, thereby the lift
menbers 284 are descended and the support for objects being conveyed 253
is returned onto the transport cars ZJ@l 200A ~Various works for
t he objects being conveyed on the suppdrt for objects - being conveyed 253
are also carried out by the operator on the work deck 250. That is, the
operator steps onto the work deck 250 fromthe floor 20la to carry out the
vari ous works for the objects being conveyed while the transport cars 200,._

200A are standing styyl | or noving. Wien t he ort cars 200,
200A nove on the cu&Se r aths 205b, th ’hrﬁ??ﬂiﬁﬁn deck 250a in
the work deck 250 of_ r s cats 200, 200A is out\from
bet ween t he adj oi ni ®@ 0l ' ects being/ comveyed 3 aNd the
frame 211, and a p®&ti g centgy [sid offmﬁhe wor ki deck 250
advances i nto bet n sUpports ®b1—Qb :
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' .bei'-ng conveyed 253 and the frane 211. Thereby, even at the curved

hori zontal paths 205b, between the supports for objects being conveyed 253
is filled by the work deck 250, elimnating a dangerous gap. It is to be
understood that, there is no problemof collision between the work deck 250
and the support for objects being conygyed 253.

45 The transport cars 200, 200A can al so be stopped automatically at
the wunloading portion 291 and |oading portion 292. Thus, in the state
where the transport cars 200, 200A supporting the objects bei ng conveyed
after the prescribed works are stopped at the unloading portion 291, the
obj ects being conveyed can be lifted by the suspension conveyor 290
together with the support for objects being conveyed 253 and transferred
to the next process. Wen the transport cars 200, 200A enptied as
above-mentioned are stopped at the |oading portion 292, the objects being
conveyed transferred fromthe . -
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*.precedi ng process by the suspension conveyor 290 can be | oaded onto the
frame 211 of the transport cars 200, 200A together with the support for
obj ects being conveyed 253. In the above-nmentioned enbodi nent,
t hough the support for objects being conveyed 253 aligned in series in the
front-to-rear direction and the morksﬂﬁpk 250 are provided on the
transport cars 200, 200A, the work deCk™ 250 may be del eted. Al so, though
the main body 210 is constituted by the front and rear novabl e bodies 215,
241, the nunber of novabl e bodies may be three or nore. It is to be }
understood that, in this case, the support for objects being conveyed 253
can be supported by any novabl e body anong the front, rear and
i nternedi ate novabl e bodies. It is also possible to lay the supporting
guide rails 203 and steady-rest gw#qisrﬁéls 204 on the floor 20la w thout
using the pit 208. . 46
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In either of the aforenentioned enbodinents, it is ‘also possible to
constitute as such that, the guide rails supporting and guiding the
transport cars is provided on the ceiling side, the transport cars are
suspended fromthe guide rails so as to fun thereunder, and the support
for objects being conveyed (support)97&l suspended underneath the transport
car. . Though the driven faces provided on the nmain body (novable
bodi es) of the transport car are made flat and the friction feed roller is
used as feed rollers of the feeder, the driven faces may be constituted by
di sposing a rack . gear or chain in parallel to the running direction to -
utilize a pinion gear or a tooth wheel driven by a notor as the feed
"rollers. (Third Enbodi nent) : Next, a third enbodi nent of the
present invention is described according to Fig. 26 through Fig. 30.

Ln the third enbodi ment, transport cars 300 are constit ugdo,/ a main
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"body' 306 consisting of three square-bar-shaped novabl e bodies 301 to 303
~coupl ed by coupling nmeans 304, 305 and a truck-type noving car for support
for objects being conveyed 307 which is disengageable fromthe nain body
306, the front-to-rear adjoining transport cars 300 bei ng connected one
anot her by coupling neans 308. Thus, 10h&ltransport cars 300 of the present
47 enbodi nent are al so connected in endless train as sane as those of the
second enbodi nent. : The coupling nmeans 304, 305 constituting the
transport car 300 are the coupling nmeans 308 connecting the transport cars
300 are constructed simlarly, and in this enbodinent,-as sane as a | ayout
of the conveying path of th§ys nd enbodi nent (refer to Fig. 25), since
the transport cars 300 runTqnj arfl |eldg pti c endl ess conveyi ng path incl uding
| i near paths 309A, 309y Paral l el to each other, and curved

hori zontal U-turn-portion

|
A
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connecti ng opposite ends of the |inear paths 309A, 309B as shown in Fig.

29, the coupling neans 304, 305 and 308, as shown in Fig. 27, couple the
front and rear square-bar-shaped novabl e bodi es swi ngably horizontally, by
connecting mal e nmenbers 310 di sposed on rear ends of the square-bar-shaped
bodi es 301 to 303 and fenal e nenberszﬁié_disposed on front ends of the
squar e- bar - shaped novabl e bodi es 301 %03, by vertical coupling pins 313
fixed to the femal e nenbers 311 are extending through pin holes 312 of the
mal e menbers 310. The coupling nmeans 305 coupling the center

squar e- bar - shaped novabl e body 302 and the rear square-bar-shaped novabl e
body 303 is designed to absorb an error between the total |ength of the
elliptic endless conveying path shown in Fig. 29 and the total |ength of
the transport cars 300 connected in endless train, by the pin hole 312

which is long in a |engthw se direction of‘yhe squar e- bar - shaped novabl e
body 302 and t hrough ‘ 48

whi ch the coupling pin 313'##L€Ktendeq¢
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* Under and near the front end of the square-bar-shaped novabl e bodies 301
to 303, trolleys 315 to 317 as guidance neans are nounted only rotatably
about vertical axes 314, and above and near the front end of the
squar e- bar - shaped novabl e bodi es 301 t.o 303, guide rollers 318 to 320 are-
pi voted only rotatably about the vertl2é2l axes 314. The trolleys 315 to 318
are supported novably on a pair of right and left guide rails 321 laid
along the elliptic endless conveying path, and include supporting

hori zontal shaft els 322 pivoted at fropt-to-rear synmmetrical positions
of the vertical a 314 and engaged to thgfpair ght and | eft guide
rails 321, and st rtical shaft Il ers i vot ed at
front-to-r y ' siaf ons of the vegy BHrant-Tro.
posi ti oned n ht .and | ef uhs ‘ ‘x;ﬁ
Meanwhi | e, yINn er 5 ddacl udi i roEE ¢ S
secured at tige S Tatqy ter e de rolle ¢ flhe
center squafEhar: vale e boqi 30240 _ trupk e novi ng
car for supp bt i ilg gweyed 387N | /‘)"_
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. includes a pair of right and left sw vel wheels 326 near front and rear

ends thereof and runs freely on a floor face 327. Now, the guide rails
321 are laid at a suitable height under the floor face 327 so that the
mai n body 306 of the transport cars 300 connected in endless train can
run under the floor face 327; 13/21

49 whereon guide slits 328 are forned by a pair of right and left rai
menbers 329 secured thereto’'in such a manner that, a noving |ocus of the
pin hole 324 cones right above when. the main body 306 of the transport

cars 300 connected in endless train noves ong the elliptic endless
conveying path shown i Fid"29. Nu s 3¢eXa defi gnages a pair of right
and left flat rail ne did of tHe Iev@**as~§§e floor face 327 at

positions wherein sw %¥| a-S—336—-qgV | noviipy \¢ar &Ny or support for
F tYie noving car for

ihe
obj ects being conveyed 307 fdtatel—T 7T N
support for objects bei b#nv t he | |1
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‘trransport cars 300, a coupling pin 330 which is novable up and down is
provided at a |lateral center near the front end, and a vertical pivot 33la

whi ch i s nmovabl e up and down and includes a guide roller 331, which is
rotatably about a vertical axis, at the lower end is provided at a
| ateral center near the rear end. 14/21 Wien noved downward, the

coupling pin 330 protrudes below the fl oor face via the guide slit 328 of
the floor face 327, and engages to the pin hole 324 of the nain body 306
of the transport cars 300. At this tine, the coupling pin 330 never
contacts to the rail menbers 329 on both sides of the guide slit 328.
When noved downward, the guide roller 331 engages freely to t he gui de
slit 328 of the floor face 327 gt this ti the guide roller 331

50 contacts to and roggte%}al %gelther of e rail nenbers 329 on both

sides of the guide s ent g1e¢\)lear-end pou._w.n_of t he novi ng

car for
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*.support for objects being conveyed 307 fromsw nging to both sides.

As shown.in Fig. 29, a feeder 332 is disposed at a suitable |ocation of

the elliptic endl ess conveying path, for exanple, near the start end of one
i near path 209A. The feeder 332 includes, a pair of friction feed rollers .
334a, 334b pressed against both sijgesyof flat vertical driven faces 33a, .
333b, <continued in the running direction, and forned by both side faces of
the main body 306 of the transport cars 300, or both side faces of the
squar e- bar - shaped novabl e bodies 301 to 303 and coupling nmeans 304, 305
constistuting the main body 306 and the coupling neans 308 coupling the nmain
bodi es 306. The pair of friction feed:rollers 334a, 334b are both driven by
a notor and are pressed against the driven faces 33a, 333b by a cylinder
unit. According to the above- ngnt@onedpcgyf iMurati on, when
assenbling, after assenbling the portiofé agnde Fﬁ: Qor face 327, the
coupling pin 330 of the noving car for &R OfggPtNe bei ng conveyed
307 placed on the floor faan?_l i s descghdpe (e /Efeﬁa%‘de slit 328
and engaged to the pin hole 3 "\ ' g of the[{ransport cars

300, thereaftetD the vertic \
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*pivot 331la is descended to engage the guide roller 331 to the guide slit
328. By operating reversely, the noving car for support for objects being
conveyed . 51 307 on the floor
face 327 of the transport cars 300 can. be di sconnected from the main body
306 under the floor face 327 and rench®dlfromthe conveying path for
repairs or the |ike. In use, by driving the notor as pressing the
pair of friction feed rollers 334a, 334b of the feeder 332 against the
driven faces 333a, 333b on both sides of the main body 306 of the
transport cars 300, the main body 306 of the transport cars 300 connected
in endless train can be rotated al on Iliptic endless conveying path
shown in Fig. 29. At this.ti t he ar Lor support for objects
bei ng conveyed 307 coupl ed tgﬁziizfmﬂ f the transport cars 300
N

via the pin hoI€3324 and coup the floor face 327.
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*. The-nmovi ng car for support for objects being conveyed 307 of the transport
cars 300 running on the floor face 327 is driven at stable attitude
wi t hout nmoving in an serpentine fashion, because a noving path of the
position of coupling pin 330 on the front-end side.in decided by the pin.
hol e 324 of the main body 306 guidedyﬂ?iand running on the guide rails 321
under the floor face 327, and a noving path of the position of guide
roller 331 on the rear-end side is decided by the guide slit 328 in the
floor face 327 to which the guide roller 31 is engaged. When t he
transport car 300 rotates at the curved horizontal U-turn
52 portions 309C, 309D, the square-bar-shaped novabl.e bodies 301 to 303
tend to slant outward fromthe U-turn portions 309C, 309D against the
trolleys 315 to 317 positioned thereunder, by a centrifugal force exerted
on the noving car o
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« for- support for objects being conveyed 307. Thus, as shown in Fig. 29 and
Fig. 30, circular guide rails 305 are disposed outside a rotating |ocus of
the guide rollers 318 to 320 pivoted above and near the front end of the
squar e- bar - shaped novabl e bodi es 301 to 303 and rotating along the U-turn-
portions 309C, 309D to prevent such -1g@inveni ent phenonena. It is
to be understood that, also in the |inear conveying paths 309A, 309B, it

i s possible to dispose the guide rails so as to clanp the guide rollers

318 to 320 from both si des. In the U-turn portions 309C, 309D
since the positiqn of ggopy! @hg piEE 330 (the ppsition of pimhole 324) on

the side of govi @ caldf amﬁor for obj §CVs begg veRed 807 is
spaced backg@&ard EFBH]ﬂ“e erti Qal \gxi which ¢y r ti q@nter of the
St

trolley 31 g pin ©NB30 | ft I nwar d
froma rotgyi ngll ocus of the tr 2] alr ot atfi n the vertica
axi s314). = elU-turlk p 09C, 309D
“the guide ¥ I Hr d 2Rr om | mgcus of
the trolley rlo ' ~he tijlqgl dxd ) . /N
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“Arso, as shown by a virtual line in Fig. 27 and Fig. 28, a slit cover 336
53 covering the guide slit 328 can be used together. The slit cover 336 is
consi sting of band plates 337 having a fixed | ength connected in chain by
means of vertical shafts 338, both sides of which are placed slidably on

the pair of right and left rail nenb 329 formng the guide slit 328,
and at |ocations, where the coupling pin 330 and the vertical pivot 33la
having the guid oller 331 on the side of noving car .for support for
objects being c ey LB0pyextend through, includes through holes having a
di anet er throug N thghcoupllng pin 330 and:the guide roller 331 can
be drawn out up ~d\€ ~ Thus, awhen t®e vi n@car for support for
obj ects being B ey 30 '%ul | ed % Me! 0d¥n3 ina th& coupling
pin 330, the slﬂ = S Ak "“} N
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al so pulled by the coupling pin 330 and covers the guide slit 328 as novi ng
‘“thereon in a body with the noving car for support for objects being
conveyed 307. Meanwhi | e, though three typical enbodi nents, the
first to third enbodinents, have been described, the other enbodi ments can
al so be constituted by conbining chapagieristic configurations of the
three enbodinents. . CLAI M5
1. A conveying system conprising: guide rails disposed al ong a conveyi ng
path having curve sections, transport cars supported novably by said guide
rails, and a friction feeder for the transport cars, wherein said
~transport cars conprise a main body supported onto said guide rails
novably by guidance neans and a support for objects to be conveyed, and
wherein front and rear ends of the nmain body of the transport cars are
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" provided with a contact portion adapted to contact one another when the
precedlng transport car is pushed by the follow ng transport car, while
said main body has a plurality of novable bodies in the running dlrectlon,
coupling means for coupling the novable bodies so as to allow a rel ative,
yi el di ng noti on between the novabl e Radkes at the curve sections in the
conveyi ng paths, and driven faces forned on the novable bodies in parallel
to the running direction, and said support for objects to be conveyed is '
provi ded on, at |east, one of said novabl e bodies, wherein said feeder is

di sposed at a suitable location in F‘/gl(zgleyi ng path and conprises a
feed roller adapted to act on the dFi ces of said novabl e bodi es and

a motor for drig@® the feed w ﬁ and wherein, the.conveying path,
there are a zon i'n which the sport car>| S pushed and driven by said
feeder, and a zdng ven by a

di sengageabl e fyeder is provided, wherein said di sengageabl e\f eeder
conprises a driJen body disposed at a front-end portion of t mai n body
of the transportXcar, drive-release operating nc%; di spose a a rear-end

portion of the ath and
engaged to sai %d%b/en body nd SEooTTva34adltdn 352d WD are
di sengageabl e ach ot h309¢\t hat, when the {ol | owi ng t ﬁ@/port car
approaches to the precedi ng qui escent transpoﬁ34 , sai dés e-rel ease
operating neans of the preceding quiescent-transport car disengages the
driven body of the follow ng transport car and the
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pusher., 55 2. 5601133—1

co vem@@ﬂﬁmisfﬁ%‘éorndg ce Wi thsclaim1, wherein-said driven body™P$

o ir edkstoptn ‘qesed - me@rPff spoded at a front end of the front novable
bodly @agn(shi d: paged vB-PREES e opler at i nganeans i s rrjmu ”'"!"”“ﬂ means
di sppsegvaig(@ reaedend©oPi&he - riear novabl e body, il I ne of
thé gUk Sanee mﬁmdi.ﬁ.@sﬁﬁﬂ?ﬁaﬁ oh with the driven body and The® * |
drijve-rel ease operating neans is|supEbAIMS novably within a fixed- range in
| o ig@gbironsri@rat.ive tb the novabl e body supporting said gui dance
5 iXed position by a spring. 3. A conveying

systemin accordance with claim ], wherein an engag I ece and-an
engageablle pd tCOBYEYIRE SHSteCRTRIANRE g Bl rals disgosd dlang 2c ERTvE¥IEnBathhe

P BedPl S BEAGR P T RE o A I, 4E1C
oS! Wiy el s VoBRRTE B30 GRRYALARS: B} Bam Ry

supported onto said guide rails movably by guidance means and a support for objects to

be conveyed, and wherein front and rear ends of the main bddy of the transport cars are
iJrovided with a contact portion adapted to contact one another when the preceding
transport car is pushed by the following transport car, while said main body has é
plurality of movable bodies in the running direction, coupling means for coupling the
movable bodies so as to allow a relative yielding motion between the movabie bodies at
the curve sections in the conveying paths, and driven faces formed on the movable
bodies in parallel to the running direction, and s_aid support for objects to be conveyed is
provided on, at least, one of said movable bodies, wherein said feeder is -disposed at a
suitable location in said conveying path and comprises a feed roller adapted to act on the
driven faces of said movable bodies and a motor for driving the feed roller, and wherein,
tﬁe conveying path, there are a zone in which the transport car is pushed and driven by
said feeder, and a zone in which the transport car is forcibly driven by a disengageable
feeder is provided, wherein said disengageable feeder coinprises a driven body disposed
at a front-end portion of the main body of the transpori car, drive-release operating
means disposed at a rear-end portion of the main body, a pusher moving along the
conveying path and engaged to said driven body, and said driven body and said pusher
are disengageable with each other so that, when the following transport car approaches to
the preceding quiescent transport car, said drive-release operating means of the preceding

quiescent transport car disengages the driven body of the following transport car and the

pusher.
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friction feeder for the transport cars, wherein | f ntecars
conprises a main body supported onto said gui ﬁémvmﬂmﬂllwgﬂﬂlruﬂlﬁy gui dance
means and a support for objects to be conveyed,« s body has a
plurality of novable bodies in the runmisng direction, coupling nmeans for
coupling the novable bodies so as to allow a relative yielding notion

bet ween t he novabl e bodies at the curve sections in the conveying paths,
wher ei n Rpvat €operiieg syytemhin pedordansel\wigh claim {1y Mﬁtsﬂﬁhlﬂri&ﬁ@%mdupised by
coupling neans swingably in a laterally horjzontal directjaon while the

t r anspor tnQuhted @rgu%}m%qa@a dispgsedrati a8nt; gnd; of 1hy front mayaple; bagdynang saidor

pai h i dhieaeEaereRaoR e it g 6 aBiRece mpns e g o S ted

const i turel B0l Bat Fheish o7 Rt B igsblf sl FLRbLCERD ot eyen
ock. andrep 385 A (88 i TN dbofiife Hear? 6 oo PRUE IS N p 38,

running ghgRCl e fleCiteciRindrdfRE0 he I%W%%ﬁtsug%)rting said %g%“cfm ler’

56 a suitable location in said conveying path and comnprises a
adapt ed tpfead€ ! arfis held at a fixed position by a spring.

3. A conveying system in accordance with claim 1, wherein an engage piece and an
engageable portion which are disengageable on anbther end connecting the preceding and
following adjoining transport cars are disposed at front and rear ends of the main body of

the transport cars.

4. A conveying system comprising: guide rails disposed along a conveying path
having curve sections, transport cars supported movably by said guide rails, and a
friction feeder for the transport cars, wherein said transport cars comprises a main body
supported onto said guide rails movably by guidance means and a support for objects to
be conveyed, while said main body has a plurality of movable bodies in the running
direction, coupling means for coupling the movable bodies so as to allow a relative
yielding motion between the movable bodies at the curve sections in the conveying paths,
wherein movable bodies of the main body of the transport car are coupled by coupling
means swingably in a laterally horizontal direction while the transport cars are connected
in endless train by the coupling means for coupling swingably in the laterally horizontal
direction, and a conveying path is endless so that a group of transport cars connected in
endless traiﬁ circulate, and wherein the main body of the transport cars is constituted by
a movable body having a support for objects to be conveyed on, at least, one of said
movable bodies, and a movable body having a work deck, and driven faces formed on

the movable bodies in parallel to the running direction, wherein said feeder is disposed at
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the driven faces of said novable bodies and a notor for driving the feed

roller. 5. A conveying systemin accordance mlm ' rein an
expansion allowing portion is provided for all Uﬂummm”mf t he total
|l ength of a group of transport cars ca@&gnected ih endltesd® tsain. 6. A
conveying systemin accordance with claim4 or 5 wherein at |east one
novabl e body anong .the npvabl e bodi es constituti ngqehhe mai n body of, at

| east, orfeSuipblerecationaifssgist convgying; pate apds comprises afged solen 3daptedforant 98 i n
the running.directio ., [._A conveyi system.in accordance with any one
of the piicddysy aE?Sa&nsé,‘d m&%‘&Fﬁod%émg%a&%f%meg}gj Etf%e%tIBH?}'e conveyed in
the transport cars is constituted by a noving car for supporting objects
to be conveyed, which is disengageable fromthe main body of the transport

{ranspor £ cars o syR s hefustcl dh RRinCR0 N Relel ob QR Fhchlt 17

conveyi ng systemin accor

wherein sai ' f : A 1 - gweafet%n' royi ded
with a ci’%ﬁtﬁﬂr%\ﬁé?ﬁdﬁf"é ha‘?l:bgv l%e’%ﬁgelbﬂgf ﬁgyn &ggev\l}%&a?ﬁ? s front- gﬁ?ﬁ)g%e of
t he novi REnserted REAdRsOHABE rol l er which is novable up and down at its :
rear-end side of the npving car, and a guide roller which is.novable up

6. A conveying system in accordance with claim 4 or 5, wherein at least one movable
body among the movable bodies constituting the main body of, at least, one of the

transport cars is constituted adjustably lengthwise in the running direction.

7. A conveying system in accordance with any one of the preceding claims, wherein
the support for objects to be conveyed in the transport cars is constituted by a moving car
for supporting objects to be conveyed, which is disengageable from the main body of the
transport cars and drivable on a running path provided above the running path of the

transport cars.

8. A conveying system in accordance with claim 7, wherein said moving car for
supporting objects to be conveyed is provided with a coupling pin which is movable up
and down at its front-end side of the moving car, and a guide roller which is movable up
and down at its rear-end side of the moving car, and a guide roller which is movable up
and down at its rear-end side of the moving car, whereas the running path for said
moving car is provided with a guide slit through which said coupling pin is extended
movably and said guide roller is guided, whereas the main body of the transport cars is
provided with a pin hole through which said coupling pin is engageable and

disengageable vertically.
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EN

and down at its rear-end side of the noving car, whereas the running path
for said noving car is provided with a guide slit through which said
coupling pin is extended novably and said guide roller is guided, whereas
the main body of the transport cars is rovided with a pin hole through
whi ch said coupling pin is engageabl e aﬁ% di sengageabl e vertically.

CONVEYING SYSTEM
ABSTRACT

A conveying system comprises guide rails (3) disposed along a con{leying path having
curved sections, transport cars (10) supported movably by the guide rails, and a friction
feeder (70) for the transport cars, wherein the transport cars (10) comprises a main
body (11) supported onto the guide rails (3) movably by guidance means (30, 31, 40)
and a support (25) for objects to be conveyed, while the main body (11) has a plurality
of movable bodies (12, 13,14) in the running direction, coupling means (20) for
coupling the movable bodies, and driven faces (15) formed on the movable bodies in
parallel to the running direction, and the support for objects to be conveyed is provided
on, at least, one of the movable bodies, wherein said feeder (70) is disposed at a
suitable location in the conveying path and comprises a friction feed roller (19) adapted
to act on the driven fates (15) of the movable bodies and a motor for driving the feed
roller. i

Figure 1.
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