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P4799GB/ ALM nkf e CLb27ENEYOR Thi's i nvention rel ates to Q.IOI‘SCH:S
carriage-type ok 5@%@ MaMdppkif s particularly suitable for use, for exanple,
on a notor vehicle body coating, e.g. painting, and drying 5 l|ine The

i nvention is designed-to acconnDdate to' the use of painting robots in the
coatlﬁggllne A carriage-type conveyor of* tthi sort is disclosed in United
States Patent No. 4,438,701, wherein each 10 carriage is linked to a. )
carrier, which runs under the floor |evel, by neans of a G shaped coupllng
menber which is offset in a Iat%ABRIGGEe@HHﬁ1q&ﬂWﬂ¥QBcuIar toits
direction of travel. Cover-plates, each with a resilient strip attached to
its fore end for sealing 15 the passage of the vertical portion of the
coupling nenber, are placed on the floor surface on which the carriage
runs, thereby ensuring snooth.nmovenents of the carrier and chain while
protecting them against inatrusion and deposition of the paint used on the
20 coating line or Brig hinvention Fhéateeomosmﬂbmnrlagnmiﬁpe contépor
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becones | oose a ter yi ng and aIIs ever

finely d|V|deduﬁGrmf<D¢14ﬁ;uﬂrm@bhhndan&pan@sauungiKxnaklﬁlllty 30 Mode
Application No. 60-5966 discloses a transfer system enpl oyi ng wheel | ess

| oasLsupport deck 1 which i's free of the above-nmentioned probl ens but

_unsui table for A carriage-type conveyor of this sort is disclosed
in United States Patent No. 4,438,701, wherein each

10 ~carriage is linked to a carrier, which runeeunder the

floor level, by means of a C-shaped coupling member
which is offset in a laterai direction perpendicular to
its direction of travel. Cover plates, each with a
resilient strip attached to its fore end for sealing
15 the passage of the vertical portion of ihe coupling
member, are placed on the floor surface on which the
carriage'runs,_thereby'eﬁsuring_smodth movements of the
carrier and chain while pretecting them against
\_ E - intrusion and deposition of the paint used on the
20 coating line or of the dust on the floor surface.
However, in the coating line, the paint deposits
on the traveling wheels of the carriage, which are not
- provided with any dust cover. Deposited paint
increases their rotational resistance or invites a
25 problem of degradation of the coating qualithby
whirling-paint dust since the paint on the wheels
becomes loose after drying and falls" everywhere in the
coating line in a finely lelded form.
_ On the other hand, Japanese Laid~-Open Utlllty
30 Model Application No. 60~5966 discloses a transfer -
system employing wheelless load support deck 1 which is
free of the above-mentioned'problems_but unsuitable for



ﬁ-2{ ‘use with-: coatlng robots due to |nfer|or stability agalnst S|demard
wavering novenents. Further, the | oad supﬁbft deck which is supported by
front and rear trolleys |nanany in the vertical direction'is driven by

hdki zont al - axi s _wheel runnln on guide rails, _so that a great loadis
i nposed on t heWife¥idhageakd HQ§5 dE&u§Pn§“€8HéPHe§E§PgliFYC@S%hnst

t her ebet ween. sﬁﬂe&ddutmmveﬁﬂngtmdngﬁgnt§ysten1|s hel d in overload N
condition when a foreign object gets into the gaps between the :
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poi nt . Fbmeverinlbveoldaafbouhhtﬁ@m hhenaaoreréqgﬁrbbg@e@rgetsaiﬁtsoﬂMQYOFS'
to neet this re t :

uir a spati.al I.n"accordance w
- aspect of the S%PénsngﬁeePhg Hﬁﬂﬂqq}ﬁﬁfﬁﬁ(ﬁﬁ eshsS And BRidR r3ilse.
provi si.on of aandpveyiaveee tmethbnmzbnaamlrb&l&esla$émﬂdt|dé%téﬁs j Sstréy

spaced interva I3n erJg n C rd sin

carriers at thgﬁtiflon J’é@gﬁéar ) ggrgggf he -?gpvxelr f?’gﬁx iaolﬁ%ilfl éﬁar the |

ext endi ng a|onQOQAeus and gulde rails suffer. from localised abrasive o/
: wear. The above-mentloned phenomena all lend themselves'

to degrade the positlonal -accuracy w1th respect ‘to
- painting robots.

In case there is a necessity' for switching the
transfer of the ioad"from continuous travel to
intermittent_travel for coating an item in a painting
robot operating zone, for example, a cOntinuous'
trsvelling conveyor and an intermittent travelling
conveyor "have to be. juxtaposed at the switching point.
However, it is dlfflcult for.the_above-desorlbed prior
art'conyeyors t0'meet this requirement due to a spatial.\/
problem.

- In accordance with an'aspeot of the invention, the
above-mentioned problems'are solved by the pfovision of a
conveyance unit for travel in series with like units at
spaced 1ntervals 1n a predetermlned path, compr1s1ng. a
lower: frame- carriers at the front and réar ends of the
lower - frame; a carrier rail extendlng along “said
:predetermined path-for guiding said ecarriers along said
predetermined psth;'pairstof wheels on said lower frame,
the wheels of each pair being spaoed apart transversely
of the direction of travel of the unit; a pair of guide



predetermned path for guiding said carriers along said predeterm ned path;
pairs of wheels on said [ower frame, the wheejs of each pair being spaced

apart transversely of the direction of travel of the unit; a pair of guide
-3- rails extending along said predeterm ned path on opposite sides of said

f’ﬁr r: g{w ra:c | for gwﬂlsnaxtealaqatgl ‘a@.owgeﬁhidof)réaé’ﬁe?ﬁlhheﬁf phbR n%\ﬁl
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frame havi ng an opes&tlper"pnena csunnmnmng ngaddi dupperr firaaree aboveaishid
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di.sconnecti ng sal ower sald drive means to inactiva
Gonveyance; dr|veloneo&wmumghh&umfasaﬁﬁennaﬂetﬁnmkneéhea§hsd¢n@mq neame:

operable.to displ C n bo|
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sai d sel ected zon&%f 3841% Grddé& eMAdlsy B&het Silgh IR alF

post” portions ﬂaylhbpeﬂatﬁiecbdkib&bmompbém@namﬂidglse1dndmw@nIﬂrameuand
mzke_gf ount ed Onssé%'dd gr"'i{\rr'eehséans Sel%]acttqlv%tfe' ?51&5%%%%&““%%% drive

i nvention, a
uncoupllng_means at the rear end of the said lower frame

operable to displace the drive coupling means of a

succeeding ‘unit in said series to .said inoperative

positionaWhen said spaced interval is closed; and a dust

cover enveloping said drive means in at least a seleeted

zone of said path, said cover having a tep wall with
parts extending between said lower and said upper frames

and confrontlng each other to form a slot along said

selected zone of said predetermined path through which

said aligned post portions may travel.

_ Said drive coupling-and drive uncoupling means may
\_ . be mounted on said carriers. '

In_uee of this first asbect of the invention,_a_
carriage which is longer than the load to be carried is
selected when the conveYance unit consists of a single
carriage; although'it may be shorter than the load to be
carried when carrier trucks are connected to the front
and rear ends of the carriage.to form a cbhveyance unit
which is longer than the load to be carried. In any
case, the load to be carried does not protrude beyond the
front and rear ends of the conveyance unit, -and
therefore, after releasing the coupler, the conveyance
units can be stored in a desired zone of the transfer
path in end-to-end contact with each other.



. carriage whixch is longer than the load to be carried is sel ected when the

- conveyance unit consists of a single carriage, although it nmay be shorter

thn the load to be carried when carrierdt+ucks are connected to the front
rear ends of the carriage to forma conveyance unit’ whi ch is | onger

than the l.oad to be carried. In any case, the [.oad to be carried does not

~protrude beyond the friomta Qﬂﬂtin@aboobhdsthofdusheguendveyaQCeenualPsy,and
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conpl etely preve ep03| 1 On on wheels, “coupl ers,
“drive chaecOMQﬂrDQ§SIbl©k%°aﬁ@mphetelkeprﬁm¢nhethea9asobnd&@OBhél@@upler

i's rel eagpd t{}ﬂé"ﬂﬁi\ﬁ‘eﬁii § whet st oposhPEAES Ehae%ﬁa% Wakb &R 58H-0j ect's

into the path of travel he convéyance unif is stopped, ‘consecutively
st oppi ng ekt Ak AR tbR®eyance units upon the uncoupllng of a preceding
conveyance unit for storage. As.the stopper is retracted, the Ieadlng one

of the conveyance units in storage is star genent. _of t co Ier
with the dyize chaiunI é?%???ﬁg ?g Séﬁecéﬁd ﬁ §H93 Lndé GSieessle af?gr
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into the path of travel, the conveyance unit is stopped, '
"consecutively stopplng the sueceed1ng oonveyance units upon
the uncoupling of a precedlng eonveyance unit for storage.
As the stopper is retracted, the leadlng one of the conveyance
units in Stofage is started by engagement of the coupler
with the drive chain, startlng the succeeding conveyance
units one after another by the drive chaln. '

In the accompanying drawings:
FIGURES 1 through 8 illustrate a first embodiment )
of the invention, of which Figure 1 is a cross-sectionof -g)_
the conveyor as a whole; '
FIGURE 2 is a perspective view of a carriage;
FIGURE 3 is a side elevation of the carriage;
FIGURE 4 is a front view of the carriage;
" FIGURE 5 is a side elevation of a cafrier;

FIGURE 6 is a side elevation of a leading end
coupler; '
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FIGURES 1 through 8 illustrate a first enbodi mrent of the invention, of.
which, Figure 1 is a cross-sectionof the conveyor as a whole; FIGURE 2 is a
perspective view of a carriage; FIGURE 3'is a side-elevation of the
carriage; FIGURE 4 is a front view of the carriage; FIGQURE 5 is a side

el evation of a carrier; FIGURE 6 is a side g evation of a |eading end
coupl er ;- FIGURE 7 is a viewsimlar to Flgure 6 but show ng the coupler
in released state; FIGURE 8 is an el evation on an enlarged scal e of an

alternate direct drive PEGURE FMifsola W & il A%E- | th tIEg ¢REVEYREL Shown in
Figure 1; FI sectional, view of .an alternate enbodi nrent of a dust

cover, shOMAﬁaoﬁﬁggczpﬁl€Pu§§efa%&1qﬁ+qqqﬁ9S?Q?Qﬁ’Fﬁgure 5: FlI GURES 10

'hrough 17 illustrate a further enbodlnent of the carriage-type conveyor,

of which Figures 10 and henat views of t or.as a
whol e, - Figure 10 shomnn5&§uﬁﬁfﬁég (h P tHe ?r%ﬁ% ¢aledust
gover in a coﬁtangabmerMaanddEmgmmedrhwﬁummcn;ﬂxﬂm(ﬁﬂﬂlﬁme Pasisiaget owar d
t he entrance; &N f ; I#ﬂ#ﬂ% is a sectional view taken on
line 12-12 of Fgggrgbgg Qgﬁéﬁégxﬁgnxf a eﬁ%gkged fragnmentary VIEM/ShOMF
ing the coupler shown in Figure 12; '
FIGURE 9 is a sectional view of an alternate
embodiment of a dust cover, showing the carrier as taken
on line 9-9 of Figure 5; ' '

~ - FIGURES 10 through 17 illustrate a further
‘embodiment of the carriage-type conveyor, of which Figures 10
and 11 are'schematie side views of the conveyor as a whole,
- Figure 10 showing a carriage passing toward the exit end
of a dust cover in a coating booth and Figure 11 showing
teh carriage peseing toward the entrance end of the dust
cover;
- FIGURE 12 is a sectional view'taken on line 1z-72
of Figure 10; . o
FIGURE 13 is an enlarged fragmentary view show-

1ng the coupler shown in Figure 12



-6 FIGURE 14 is a side V|em10f t he coupler of Flgure 13; FIGURE 15 is a. .
segtional view taken on line 15-15 of Figure 11; FIGURE 16 is a side view
~oft maj or conponents of the conveyor sho in Figure 11, and FIGURE 17 is an
enl ar ged perspective view of the entramé® end of a gutter-Iike wheel guide
rail enployed in this enbodi nent of the invention. Referring to Figures 1°

through 8, there is enbodlne in which the conveyance unit- hg
carrier trucks conne@?gg/ﬂpo thd 3 & &% é#d %ﬁo@%fc%“@z Fidbe. The‘Qi
carriage Riguceudd8s a lower frane 2 which is formed by meldlng transverse
frame nmenmbers 3 to |ongitudinal frame nenbers 4 extending i'n the travel
direction. Each tranverse frame nenber 3 has a pair of sw vel able wheels 5,
the wheel s bei ng | ocHLEHURE 16hd sopp@Esiatd anads wifew eakembem bine The wheel's ~» -
of each pﬁgL19foyh9§%§r@rq1Lhus spaced apart. As shown in Figures 1 and 3,
a post nenber- 6, for anplé of channel - or |-shape has a vertical portion
6a of a small thickness in the |ateral direction, and a lower end 6b fixed

on each transverse fraaRRrEERlBEN $3 aatsﬁe"‘?ﬁi'%d%ﬁ?aicﬁatcéﬁ 0%5{’ scal

portion 6a |s of fset fromthe nedial centreline Favel and
the verti®hl tP8r £PBNEYOR &hofRe IFodilawitbells @nsh the respective transverse
frame menbers are aligned with each other in the travel direction. The :

upper ends 6¢ of the rs 6 ar ecu fixed to transverse frane
‘menbers 7 which are %@ﬁgécﬁ;nngel&n@nt tﬁfﬁrﬁ'ﬂg%{ a‘?é'mfd‘%e gvienief m an upper
frame 9. fhe sppeanaedendvwerf fr gurtdr-Aike Wil tdieide NeSPECémYEoyed

| ongi t udi S | ned ch .ot her and a coupllng menber 1 ‘With a
coupling g%ltﬁ % Sﬁéf &PS“ ut&h%%e inventio S _ RN

Referrlng to Flgures 1 through 8 there:is
shown an embodiment in which: the conveyance unit has
carrier trucks connected to the fore and rear ends of
a carriage. The carriage 1 includes a lower frame 2
which is formed by welding-transverse frame members 3
to longitudinal frame members 4fektending.in the travel
direction. Each tranverse frame member 3 has a pair
of swivelable wheels 5, the wheels being'lodated'at
the opposite ends of the member 5. The wheels of each
pair of wheels are thus spaced abart._ As shown in Figures 1
and 3,:a post member 6, for example, of chahnel- or
I-shape has a vertical portion 6a of a small thickness
in the lateral direetion, and a lower end 6b fixed on
each transverse_frame'member'3 at a position so that
the vertical portion 6a is offset from the medial centreline
of the path of travel and the vertical portions 6a of.
the post members 6 on the respective transverse frame
members are aligned with each other in the travél'direction.
The upper ends 6c of the post members 6 are securely
fixed to transverse frame members 7 which are welded
to longltudlnal frame members 8 to form an upper frame 9.

The. upper and lower frames 9 énd'Z-haVe their
respective longitudinal axes aligned with each other, and

a coupling member 10 with a'coupling hole 11 projects outward



.fromthe centre of each one of thefront ~and rear transverse frane
nenbers 3. A bracket 12 projects outward fromthe top surface of each
transyerse frame member 3 at a position whigh«s offset fromthe nedial
centreline of the frame nmenber, opposite to the vertical portion 6a, and
rotatably supports a verticalaxis guide 'roller 13. Details of the guide
rol | eng, 13 wFrbmbbhdesentived oifeeaichafoner ofThheafmart famieréahasramoegise! e

menbers 14 (pALn3hAWRbeRsFaIUT ] om %‘&tetse& ﬂr%liecr%% oebtvi %a@% S b ons

for -supporting.a.large-sizéload, exarnple
shown in Fi gtP® §ur'§apiet OISGELghprtmmaer@rbmefatamet menfieror3 salrfacxmﬁtmgl t-he

th of t f t
path of travghjdhaig otf@ge%a%bﬁ%n% ithe R trﬂe”a]m/neer&%e ng‘sé?rfg s de

c¢olums 16 are erected Ere etern1ne I nterva

wal | s thereo?emhpgupBBPPsﬁ &t &01 &hes verddcaly mantden stﬁﬂﬁxﬂqt&RﬂQﬁm 16
gn onism Slﬁ aﬁﬂpb?tseauﬁre@taballb&i@t e del g era 1|E3“ 05$élﬁ§6 ey olff @’i@'l a

eam ic re_in,turn fixeqd,on t ory .col ums respectively at
the | ower enﬁglaﬁdrSElfﬁg N &fbﬁhg 5§&QQMQQﬁﬁ9q§fQ§ﬁﬁ1 AP ate .
19 is provi dédamet B aaH-rbappﬁagaeomQMans1mwnaﬂbuxshdnh(ﬁﬁﬂﬂ&éuﬁ@ﬂbﬁrs
are fixed tofir r | n u port n and a ghai n gui de
rail 22 in a {lgweg]reg %il Pgﬁ t1 Pg &“fﬁé’ pp?oed%eitth C O(ﬁ THP ¥ 1rrf%raqrall

21 is subst ahar'glel-pleIeuéloaw t If orrh e xfimpdre ,s @ fmeder-. vehdseIshdedy MFi gure 5,
four rollers 27 are pro- vided on each one of carriers 23 to 26 which are

connected to the carriage 1. The rollers 27 are Ioosegéjitted in the
carrier rail 21 for. nDV|néstﬁboﬂarﬂMa@égwmﬁébl@hgﬂdh inemtiddd om t he

rai%s2l. A hgadeah' ke 2308pd strifadid NG tHE pAh UE ¥ fdPnissige as
well as a fol|ower carrier 25
the carriage 1. In the pit 15, vertical support columns 16
“are erected at predetermined intervals along the opposite f
side walls thereof. A support plate 19 is securely fixed
to a support column 16 on one side and is secured at the
other side to a cross member 17 and a beam 18, which are
in turn fixed on the support columns 16 respectively at
the lower ends and at the level of the floor surface F.
Each support plate 19“is provided with a U~-shaped groove 20
in which paired channel members are fixed to form a carrier
rail 21 in an upper portion and a chain guide rail 22 in
'a,lower'portion thereof. The upper surface of the carrier
\_ rail 21 is substantially flush with the floor surface F. .

As shown in Figure 5, four rollers 27 are pro-

vided on each one of carriers 23 to 26 which are connected

to the carriage 1. The rollers 27 are loosely fitted in

the carrier rail 21 for moving the carriage therealong under
guidance from the rail 21. A head carrier 23 and a trailing
carrier 24_9n the.front side as well as a follower carrier 25
and a tail carrier 26 on the rear eide'are flexibly conneeted
| by connecting rods 28 which are exposed above the floor
surface, forming a front carrier truck 29 and a rear carrler_
‘truck 30. Tow pins 31 project upwardly from the carriers 24
and 25 (Figures 1 and 5), and are fitted in the coupling



.and a tail carrier 26 on the rear side are flexibly connected by connecting
rods 28 which are exposed. above the floor surface, formng a front carrier
ck 29 and a rear carrier truck 30. Tow pins 31 project ‘upwardly fromthe
riers 24 and 25 (Figures 1 and 5), ang are fitted in the coupling -8-.
holes 11 at the fore and rear ends of the carriage 1 to forma conveyance -
unit Awith the front and rear carrier -trucks 29 and 30 connected to t{g
carriagehnleﬂuﬂTrEE the fereiand reaenendsreFatheecahedage. 1 8b 32 (Figure

a verg | 5 axl ﬁ&g rpi t b en and
: above Yheckgee %%#év ? Zgﬁigo ;gigg gﬁé gg?ﬁ?o%gg Eg%&;SEPPgéwgpp05|ng
- upper edde9rfs 12 #féﬁI3@10‘?@1?)‘1?%@@@05?5%\8&&?#65@ g apdefemesfor the

carrier. sy mévéhévt e fafdle tnarebailn f¥i 49 i dgs the.
‘movenent of a roller 35 of aetrolle t34ré awhlgE ggs(g% ure g?lvg chai n 33

for the dRkelemkraxdsspid eTﬁ%lh?rvéscﬁ&?ﬁteslps°ﬁoﬁhzoﬁﬁarpyrfb@%wsee
and ext engsd adsune ttige ppéhepfofrﬁueélgf 27bessoa§ezanﬁe Balstit&\one& pusher 37 .
for driving the head carrigr: ects u m t he 36 of
the trol IRSFYED T ORPRYIDE Vp%%rmﬁ ﬁslgfeﬁggggagﬂez tR Pﬁ@vﬁé§her 37
i's provideidiewardierbelaing amoveme28s dhetheupheridB.i ncl udes: a main body 39
on which the rollers 27 of the head carrier 23 are journalled; a 10 | ever

42 which is pivotally nmounted by pins 41 on a body portion 40 which
proj ects above the fl obs s@wWacenFFaghnek ﬁeabér744apnhauajgyldennected at

43 10 a pai1 22 guldes.the movement.of a roller 35 of a trolley 34 :



| ower rear portion of the main body 39; and a Iink 45 connecting the |ever
42 with the hook nenmber 44. 15 "Nornally the lever 42 is urged by its own
wei ght/7i nt o engagenment with a projection 46 on the body portion 40, and in
this pesition a hook 47 fornmed in a front portion of the hook nenber 44

falls'in the path of novenent of the pusher so that it is engageable with

20 thespusher 37. The front and rear “suffaces of the hook 47 are inclined .
rearward-to ensure secure engagenent with a forwardly projecting inc|ined.
surface 48 in forwﬁrd driwg of éhe conxeXangggunit A.. |If the pusher 37 is
advanced when*HELFARARINIR 3 sAeivecchalp, 33, far the, Genveyanee ruait
inclined surface Ahefddine hohkinesBelsdhordRdndA By FLONRBTE Y, ah@uet her
vith the |ever i% 4é;§ﬁlomlége Euiger to enter a recess 50, engaging wth
the hook 47 a&%4rd WMApERS 4MAFR Pndrayedy ofr £ha conveyaregayaiint of
the pusher wi @ the pustiewr373fori Beliiviag thel MedPlcd el dpokaportion 47.
Gn the other hand, the carri £_2 at thetail end is provided with an
upcoupl i ng “mref¥&IePts s‘é%w‘ﬁé.YYErRHi EheekodiuSanfy thaet¥obbey sdftace F

and has a reawhil@ iaecbspIéAc885Whith asCehyadeaWild O 3 e ! BEsher- 10-
fore end of t:ﬁ? | ever 42 of a succeedlng conveyance unit A rides up the
surface 52, th s‘ﬁcc%‘é?:l‘f’n‘ge%n?‘? Bheshepgpgarrdierc23he hook menber 44 of

the succeedi ng convmj@iresuplét 381 $nkibied :un ¥ad o dappeso fspmkbens
pusher 37. Thi uni t ng% $kso be unﬁougled or, di sengaged_fromthe drive
chain at a fit&f famex epafReohepfafar e ra &% Gxrer Japrealhagiba
pquSctedlmnthwhg 42 which is pivotally mounted by pins 41 on a

body portion 40 which projects above the floor surface
F; a hook member 44 pivoﬁally connected at 43 to a
lower rear portion of the main body 39; and a 1link 45
connecting the lever 42 with the hook member 44.

15 Normally the lever 42 is utged'by.its own weight into
engagement with a projection 46 on the body portion 40,
‘and in this positién a hook 47 formed in a front
portion of the hook member 44 falls in the path of

- movement of the pusher so that it is engageable with

20 the pusher 37. The front and rear surfaces of the hook
47 are inclined rearward to ensure secure engagement
with a forwardly projecting'inclined surface 48 in
forward drivé of the conveyance unit A. If the pusher
37 is advancea when the conveyor A is at rest, it abuts

25 against the rear inclined surface 49 of the hook member
44, and cams it upwardly, together with the lever 42,
to allow the pusher to enter a recess 50, engaging with
the hook 47 as the hook member 44 is ldwered by gravity
or by engagement of the pusher with the rear&érd

30 inclined surface of the hook'porti6n 47. _

| On the other hand, the carrier 26 at the tail end
is provided with an upcoupling member 51 (see Fig. 7)
which extends above the floor surface F and has a rear

inclined surface 52. If a curved portion 53 at the



: path of "the 'shoe portion 53 .from alongside the path. 10 Accordingly, if
‘the Jever 42 of a first conveyance unit A is pivoted up and di sengaged from
t pusher 37 by a stopper, not shown, protruding into the travel path from.
o] si de thereof, the succeeding ‘conveyance units A are stopped one after
another as they are released 15 fromihe pusher 37 by the uncoupling..
menber 51 of a precedi ng conveyance unit A If the st opper is retractedk
the hook . menber-44-of the | eading one of the stopped conveyor units is

| ower ed and. noved forwayd by enga t w_th an advanc usher- 37. By
this 20 fo%ﬁﬁ%ﬂ?&é %ﬁﬂﬁﬂ %5 go%%ggﬁbgrqEFQﬁe$d d§@s§§% B8d conveyor
unit A is hmiey ed ¢bdesaup the sarfayer 52) tthe wmcmm uﬁbnsequent ly,
it is possible to store,the s A i red zong .of th

travel pat ﬁsar‘ﬁut?%p??aﬂnﬁﬁt gﬁﬁt ?‘g’gﬁ‘l eﬂ'h’e l"'2Efu‘nlccfa)f'nvg%/ rs‘dﬁF?g ARG ch are
in storagecnnwe?émmeaumiben 1Bnhdmmeﬁ1np:anﬂerelea$@ddﬁrbh|nhehe
above- de§cr|bq? ”39? is necessary to sel ect conveyance units A of a

YRS En> { he Ioad

| ar ger Ien M 30 However, the carriages 1 which are easily
separabl e from ttiee canited maycbiszebyuhﬁﬂbqplndchrvdiseugagedvenlences in

doci red 1 ergheh ehe) fe 8 BRGIA e 8 AR R FO iRt Byt

increasinguﬁzwabrbycalstpppengwhemmemmyfherpud}eeﬂednﬂnﬁa abéf|0|ently SO

Lt L0 DS G PRRSERE° BRI, Rl MR SRR el Y

'|nacU\&ﬂeﬂ$ddurdtmgky, 1f the lever 42 of a first conveyance unit ;
A is plvoted up and disengaged from the pusher 37 by a ~
stopper, not shown, protrudlng ‘into the travel path
from one side thereof, the succeedlng conveyance units
A are stopped one after another as they are released

15 from the pusher 37 by the uncoupling member 51 of a
preceding conveyance unit A. If the stopper_is
retracted, the hook member 44 of the leading one of the
stopped cenveyor units is lowered and moved forward by
engagement with an.advanciné pusher 37. By this

20. forward movemeet, the hook member 44 of the next
stopped conveyor unit A is lowered to start the
conveyor in the same manner. Consequently, it is
possible to store the conveyor units A in a desired
zone of the'travel path and to start automatically the

25 conveyor units A which are in storage one after
another. _

In order to store the loads M in the
above-descrlbed manner, it is necessary to select
conveyance units A of a larger length than the load M.

30 However, the cerrlages 1 which are ea51ly_separable
from the carrier trucks 29 and 30 provide various
cohveniences in.uee. such as sepatate stbrage and

replacements by carrier trucks of a desired length.



In"a painting booth, opposing beam nenbers 55 and 56 have their outer ends:
fixed on the upper ends of the support columms 16 at the opposite sides of
the pist and 10 are spaced apart at their inner ends but confront one

anot hés- to provide a passage groove or slot 54 for the vertical portions
6a.. Coveri'ng the top surfaces of these $edh aenbers and the support col um
porti ags above the floor surface is a dust cover 57 which, in a 15
tunnel -1i ke fashion, encloses the upper portions of the opposite side walls

of the pilt 3554I n grdei?t 90&@?.%&'&'[ e dride iﬁ@rraﬁﬂtr% B.ﬂsgteg&w% 3
passage slo and contaninatin carrigr trucks n e
drive chain 331"?5%356"§02LF|3ﬁ§%&Féiu?RRﬁ ngpetgeenchk eGiagﬁ &He
E’asiﬁge grooveau&l! aIZezﬁttietiehlftQ?i teee ﬂmnglth@lp@éhéengqapahsbhelb%@!d\é age
e passage_sl o ef t e jts th'is _sma

However, to eﬁHﬂ%cé° hegg 2%5 éﬁ%&ﬂi H%§%1§ﬁ9r8“55§99 4B it is
25 preferr el tm@@usﬁgtaaepa%@ggo&r@me 53 mtm@teiee&teango%h%ao% of a
flexible resiligent fheet ch has one | ongitudinal side thereof fixed on

the dust coverd%%Rnh ‘P%ﬁfiif’ﬂéeﬁr &l ¥R+ the resilient sheet 58 is locally

turned up when a verﬁlsabapatahgnb%d@ﬁssc%oéﬂ.g beamVrbibkP8 55 and
above- descrlbegﬁconstructlon t he paint onpletely prevented from

deposi ting on aﬁ%vﬁBPé‘pSPF§‘b€N&ﬁ1ﬁﬂ¥?4w@ﬂ the,ppper apdey of o thene
swi vel abl e whesiigpért Cablumhst 16CkhT Thearshpdbith | yPa68abp BRe bitl latid

AL P TobktFe, B Kbt el RPMRELLREL AL =11
another to provide a passage groove or slot 54 for the’
vertical portions.Ga. Covering the top surfaces of
these beam members.and the support column portions .

above the-floor surface is a dust cover 57 which, in a
15 tunnel-like fashion, encloses the upper portions of the
opposite side walls of the pit 15.
In order to prevent the palnt from entering
through the passage slot 54 and contaminating the
' carrier Lrucks‘zg and 30 and the drive chain 33, the
20 positions of the vertical portions 6a and the passage
groove 54 are offset from the longitudinai'center of
the carriage l. The passage slot 54 may be left open
ih case its width is small. However, to enhance the
shielding effect of.the dust guard cover 57, it is

- 25 preferred to cever the passage groove 54 with at least’

one flap 58 of a flexible resilient sheet which has one
longitudinal side thereof fixed on the dust cover such
that the free side of the resilient sheet 58 is locally
' turned up when a vertical portion 6a passee.' )
30 With the above-described cohstruction; the paint-

is completely prevented from depositfng on the movable
parts below the lower frame 2, namely,'on the
swivelable wheels 5, carrier trucks 29 and 30, drive

chain 33, t:olley rollers 35 and the like; eliminating



Wthin the cdating booth, the carriage 1 is conpletely grounded during an
el ectrostatic spray coating operation, by running teh wheels 5 through
watg€r which flows through gutter-like rails 59. There are two separate
raixs 59, one for each of the wheels 5-oﬂ2each_transverse frame nem ber 3.
I n" case: painting robots are enployed in the painting booth it is desirable
~to use an alternative second- ary carriage drive nmechanism 60 instead Qf

t he dr|vetbﬁapﬁnssntﬂ@maﬂupq&h%ﬁmﬁaaﬂchnaﬁuﬁhegimmeeeee@rhnqvei nesisbAat

and stop Qg%bthg@Sd@éﬂﬂyt(agfé@Q§ 1 to facilitate the progranm ng of the
robots. The secondary drive nechani sm may temporarily stop the carriage in

associ ation with operations by the coating robots. To this end, the
secondary carri age dri e vrEeh ate nedy: i Ne | Bolssh | asnéh@a\ﬁw%&l guigs 1 and

8, a track 62 .C i stin ai g of ch ne| ers fixed orted in
a cut - out °8F %ﬁ i§ﬁéﬁﬁdﬁ§i4¥ {ﬂg ;éi% Eﬁ%fgb 44C T RRU ﬂ%FgSSn one

si de of tbperamhth bytnunﬂdﬁ@iuahfwnne&nxﬁltnr¢mgh @ﬁté@rgﬁiehlbibw?
connectin g er t aV|n ront an ear S
63Tt ea topR b e e, HAEHS 4. O iF orePRtat e talls, 85
pai r .of clhagndlormeaiedy ©f dhemliasks & iar efmahntlﬁﬁnmawmg fhameppesit e ends
t her eof f yeged to each other to drive the trucks in the forward and

reverse dlrectlons and an upstandi ng coupling rod 68 gui ded agai nst
rotati onal novenent about its upright axis by the truck 65 for upward and

downvard movement s. Ther.se@anlasai i e A%0my &eec&m{,wggdt9ntbﬁeport'0n

of the path  of tra% where the conve ance units ass alnting robots.
The tr uck®23dRd ige bohoctlithd § diRs] QiR LR %%t%ﬁn% évesseenndn o/
whi ch nayabg_@arvﬁag@/drn#e\meanuﬂ;sm 60 instead of the drive chain 33,

for the purpose of enhancing the accuracy of movement and
stop positions of the carriage 1 to faeilitate the programming
-of the'robots. The secondary drive mechanism may: temporarily
stop the earrlage in assoc1at10n w1th operatlons by the
coatlng robots. e '

To this end, the secondary carriege drive
mechanism 60 includes, as shown in Figurese1 and 8, a
track 62 consisting of a pair of channel members fixedly
supported in a cut-out 61 which is formed in the support
plate 19'contihuously on one side of the rail 21, a truck 65
with connecting rods 66 for flexibily connecting a large ~
number of trucks 65 each having front and rear rollers 63
fitted in the track 62 and vertical-axis guide rollers 64
_between the pair of channel members, an endless drive chain 67
having the opposite ends thereof fastened to each other to |
drive the trucks in the forward and reverse-direetiene,
and an upstandlng coupling rod 68. guided against rotational
movement about its upright axis by the truck 65 for
- upward and downward movements. The secondary drive 60
may be confined to the pOrtionJof the path of travel
where the conveyance units A pass by painting robote. The
trucks and the connecting rods may be connected as an
endless chain which.may be driven by a drive unit



-13.- controlled'in unison with the painting robots, avoiding the need for
the separate drive chain'67. A camroller .is rotatably supported on one
S|de(x a lower portion of the coupling rod 68 and rides upon a 5 cam

pl ate X0 which is fixed on the support plate 19, thereby retaining the -
coupling rod 68 in a lifted position, shown in full lines in Fig. 8 In
this state, a bifurcated coupling portion 73 at the upper end of the
coupling rod 68 is engaged with a beam 10 menber 3 of the |ower frame of
the carriage 1 for controll ed advancement by the alternate drive nmechani sm
60. Accor di ngl yconkeotdedi dgeuniisont My eth%cpimmhihgghobotar:aayomdmvel
position. After n n ng t 5,08 ates 70 is | owered
by a 15 cyhluﬁﬁéoﬁégﬁegf?kgh% % ﬁgggugéiY% %€H}§2edes to the | ower
posi ti on shown in brbkeam raddext 1@9xotanalmb0p¢umgorue|df ohl one slidel @fer ed

part ‘of the carg pié‘&@r@/ﬁg%l?h:;%?e%ﬂ O}Jdﬂfn{"féé g QHQ %ghags u%%%h%

with the cam plates 70 ower e

coupling rod 68c3am platet 70r winiche llsorfgntedjloral tlwnseppbrbepfh&tehdgoar riage -

1 oppositely t f o t S 6, and
therefore the gﬁg%@eg{, ggggyﬁ%g tacl";l Q{otd rna i Pr?vé(;gGgR %pgggg
rotati onal noneP®sibliene shewnade fulls Ifnes/cint iRdg.alis Fai ddisol | er 13

which is journ Nat r qgﬁg tbed_ in d rdly
open gui de ra|ﬁ$%§g?grne§§gﬁge gﬁﬁeﬁﬁﬁﬁﬁ%er é&#éﬁggrsz?ke § %pﬁgglomer
si de of beam nmeisdraf sEhet hepﬁﬂynsoquer%ﬁ:tnmgenmm ovitBnai baedl

rot ati onal ugpkh t | I o] ed by the
guilde rai | l%%%?gplg %g Sggs?b%% yﬂ%%h?p%r?%tgéggggkg 1 \fgr% t he

interior Surfad@%n%;o%hgdggﬁggnpgment by the alternate drlve mechanism
: 60. Accordingly, the carriage 1is transferred with

high accuracy in travel position. After finishing a
transfer, part of the cam plates 70 is lowered by a
15 cylinder or the like, and the cam roller 69 recedes to
the lower position shown in broken lines at 6%9a. The
coupling rod follows the lowered part of the cam plate
70 at a recession limit position and raises again with
the cam plates.70'when the lowered part is lifted up.
20 The coupling rod 68 is offsét from the
longitudinal center line of the ca:riage 1 oppositely
to the offset vertical portion 6a of the post member 6,
and therefore the pushing force from the alternate
drive 60 imparts a roﬁational moment to the carriage 1.
25 The vertical-axis guide roller 13 which is journalled
on the transverse member 3 is fitted in a ddwnwardly
open guide rail 72 formed by channel members which are
fixed on the lower side of beam members 55, thereby
counteracting the éforementioned rotational moment.
30 Further, since'the'guide'roller 13 is covered by the
. guide rail 72, there is no p0551b111ty of the paint
depositing on the interior surfaces of the guide rail
or on the roller 13.



or on the roller 13. - 14- It i's noted that when the alternative _
secondary .drive 60.is operative, the chain rail 22 is spaced below the rail
21§ so that the pusher 37 does not engageutdhe hook 48. -15- Illustrated

in Fig. 9 an alternative enbodi nent . of the dust cover having a construction
which facilitates renoval of the paint deposited on the dust 20. cover. 57 :
and in which comman espndi IdE of F| 1
to 8 are designat eﬁyﬂggﬁtatogﬁrégference%un%#?rhgt%%%?ﬁ%% rh‘i 1"b‘()oth dust
guard cover ST earkP dis apReBRpATRgI TN ichadimnrabd @@pés epdcef the
support 25 WM, t t Rper apeni.ng except- the.
passage sl O'ng'lé? for elﬁ%églérb?cgk pt)-'(q)'lr%ttlt (;%rﬁs:"4 @S%E § (?Své’l%t RN 91 are
each constlﬁbﬁedlqs*}i #8arge nunber of cover uni'ts which are connected end-
to-end in the travel direction. These dust covers 90 30 and 91 have the
same construction except the lengths of horizontal portions shown in Fig.

9 so that the construction of only one dust cover. 90-.is expl ai ned bel ow, .
om tting explanation of the ot her dust cover 91 whi ch is si nmply indi cat ed

by a suffix "a". o _



-16- The dust guard cover 90 includes a square shaIIOM/tray 92 and a
vertical cover plate 93 fixed to the outer end of "'the tray and extendi ng
almost_to the floor surface F. The tray is mounted on the support 5

col ums. 16, and the cover plate 93 is fixed to the support colums 16 by
bolts 94 In this state, a water drain pipe 95 which is fixed to the tray
92 isjpserted into the upper end of a fixed water drain pipe 96. Al so
attached to the tray 92 is-a water feed pipe 98 10 which is connected to a
wat er supply hose 97. The paint which falls or flows into the tray 92 is
washed away wth water fromthe water feed pipe 98 and di scharged to the -
outside through the water drain pipes 95 and 96. Placed in the tray 92 is
& duckboard-like 15 grating 101 with | ongitudinal and transverse slats -
which are integrally formed of a netallic or synthetic resin material. "The
slats are made of thin-wall material to reduce the surface on which paint
may be deposited. This grating 101 should be sufficient in 20 strength
for perm-tting an operator to walk thereon. The passage slot 54.is prov
ided in a position which is deviated toward one side fromthe | ongitudinal
‘center -line of the travel path, for preventing contami nation of strucutal
parts of the conveyor by the 25 -paint entering through the groove. -
Accordi ngly, since the dust cover 91 has a |arger extension |ength fromthe
support columms 16 than the other dust cover 90, the |ower side of the tray
92a i s supported by beans 102 which are projected fromthe upper ends of
the 30 support columms.16. A channel nenber 72 for receiving the guide
rolNer 13 is fixed at the inner ends of the beans 102. This guide roller
13 serves to hold the carriage accurately in position in the transverse

Illustrated in' Fig. )éais.en alternative embodiment
of the dust cover having a construction which

facilitates removal of the paint deposited on the dhst

- rr i
20 cover 57, and in which component parts éém£§§°té the
embodlmentt of Flgs. l to . are designated by .common

reference numerals. L
In the paint booth} dust guard covers 90 and 91'
are opposingly fixed on the upper ends of the support
25 columns 16 in the pit 15 to close its upper opening
except the passage slot 54 for the vertical portions
6a. The dust covers 90 and 91 are each constltuted by
a large number of cover units which are connected end-
to-end in the travel direction. These dust covers 20 |
30 and 91 have the same construction except the lengths of
horizontal portions shown in'Fig._ ; so that the
construction of only one dust cover 90 is'exolained
below,_omitting'explanation of the other dust cover 91

which is simply indicated by a suffix "a".



direction. ~The cover plates 93 and 93a of the dust 17 covers 90 and 91
~are overlapped on | ower cover plates 103 and 103a to cover the entire side
surfaces of the conveyor. As described hereinbefore, the dust covers 90 and
5491 and cover plates 93 and 93a enshroud in a tunnel-like fashion the top -
surface of the |lower frame 2 except the passage slot 54 as well as the _
entire lateral - surfaces of the transftefgpath bel'ow the | ower franme 2. §4
Therefore, in a case where the passage groove 10 54 is of a small width,

i ntrusion of the paint can be prevented sufficiently even if the passage

groove 54 is kemrhlenduw«;aiaa&da co#bwesmr intQudeden tsyuat@rsitallew |
shi el ding effect Ia dust cpve i % ng& %ﬁf?é;cov r t he passage .
slot 54 with*®¥a IQDN?ﬁQQQﬁ S°Y%§|P B Stri %05 which are *
flxed at oneutiegte einderarof tivs tfwlﬂﬂereﬁobdadnkyaelinﬁmt afo tiife t£Byob2 or

92a. ~ The resilient s 104 angd.105 are | ocal urned u mhen a .
vertical poPPFEACEa F;as Wan g?ll %sappﬁﬂagﬁer?{'y t[tl} thossible to

go comﬁl Baeb}zsmm\sfems,parm deé)oebfreenpmata})\sailolie riar:fé?dmcth@re IFcaLedzg-
eneat t he ower r (0] el anRl e eels 5 carril e I NKS
ora 30, s puBERE Y, 'Blusfie [RE Ry BO1ER bha (il U9 fettas it YRFSE! Lo
only in a ZErhuhtb&pﬁnﬂﬁﬂwhﬁbhhEsSE&k&dQQoam%éHH}aYHQﬁliﬁeumﬁmﬂﬁéﬂy smal |

t hi ck t |k 104 | t hout
1 ps Lo goiPb el S e o oFF, ReEEsRdo AT el Has T r e, 25k nti ng or

other job oAlssbe agrtadher tdViehet beapaiddt isaa deyiest tBskd pipe 98
- 10 which'isICOnnected to a water supply hose 97. The _ _\~)
paint which falls or flows into the tray 92 is washed
awvay with water from.the water feed pipe 98 ana.
discharged to the outside through the water drain pipes
95 and 96. Placed in the tray 92'is a duckboard-like
15 grating'lol with'longitudinal and transverse siats
which are'integrally formed of a metallic or synthetic
resin material. .The slat§ are made of'ﬁhin-wall
material to reduce the surface on which paint may be
deposited. This grating 101 should be sufficient in
20 strength for pérmitting an operator to walk thereoﬁ.
The passage slot 54 is pro#idedvin a position
which is deviated toward one side_f;om'the longitudinal :\\j
" center line of the travel path, for preventing
contamination of strucutal parts of the conveyor by the
25 paint entering through the groove. Accordingly, since
the dust cover 91 has a larger- extension length from
the support columns 16 than the other dust cover 90,
the lower side of the tray 92a is supported by beams
102 which are projected from the upper ends of the
30 support coldmns.lﬁ. A channel member 72 for receiving
the guide roller 13 is fixed at the innef ends_df the :
beams 102. -Thi$ guide roller 13 serves to hold the
carriage acéurateiy in poSition_in the transverse
direction. The cover plates 93 and 93a of the dust .



30 "on the grating 101 to a large extent, it can be. renoved sinply by -
mashr%g the grating after detaching sanme fromthe trays 92 and 92a. - 18
Accor.itfng to the first enbodi ment of the invention, the flat carriage is _
al ways supported by the wheels 5 which are guided by rails, so that it can
always travel . in stabilized state. Haweyer. the 5 necessity for
providipg the guide rails for the carriage wheels over the entire |ength
of the transfer path gives rise to the problemof high cost, in addition

to the possibil¢dvessododangagdt ave FJvawpipsedUsd 2aE6FePY cBvel ‘feﬁ' ed S
whirled up in tfg pai gt 8 drying oven by ro]ling, novenents o f%e
carriage wheel stORARE, tRJat &OFico¥ero the 18ntiks oSide sAURK2agemyathdhe
embodi nent whi cdonpepbranged to nmove the carrace in a nore stabilized
state in a particul af 23 zone (e.c.,, in a paint booth) than in norma
travel ling condition®Safi@SFRiRRAC Reaned nkairrfnt ther d4ssorevenso Ihand

embodi ment s ®f §10sna dover PlatesIes Y e@a&ﬂyeﬁgmﬁdrgéegence nuneral s.
A pit 15 of a rectangular shape . in-sectionis simlarly duc out under

the floor surfattnfeislifeofpabian threitqmisuriaset né &her iloyerufirame0. A
Lt T S ERRERE  SheLpminige HERELSANATETITANISEN antitge D
122 (Fig. 15) ateral surfaces of the transfer path below the lower _
frame 2. Therefore, in a case where the passage groove
10 54 is of a small width, intrusion of the paint can be
N prevented sufficiently even if the passage groove'54 is
keét in open state. However, in order to enhance the -
‘shielding effect of the dust cover, it is recommended
to cover the passage slot 54 with fléps of flexible or
15. resilient strips 104 and 105 which are fixed at one
: Side thereof on the inner folded-back end of the tray
92 or 92a. Thé resilient'strips 104 and 105 are
locally turned up when a vertitél_portioh 6a passes.
With this arrangement, it becomes possible to _
20 completely prevent-paiht deposition on movable parts
“Which are loCated'beneath the lower framé 2, namely, on
swivelable wheels 5; carrier links 29 and 30, drive
_ -/ | chain 33 and the like.
B " In the tray 92, the paint deposits only in a
25 little amount on the slats 99 and 100 which are
normally small in thickness,.and an operator can walk
on the grating 10l safely withodt_Slips to go to the
other side of the conveyor or to perform a paintin§ or
. ' : other job on the grating. " When the paint haé.depOSited
30 on the grating 10l to a largé extent, it can be removed
simply by washing the grating after detaching same from
the trays 92 and 92a.
339 —ip—Fiae— 134 T 3 e
TLowvi ) . hich i



_ 19- which are located within the pit 15 at predetermn ned intervalé,

to
" segpve-as a chain rail 22 and a carrier rail 21. Munted parallel on the
dgport plates 121 within the dust eoq@ 57 are gutter-like wheel guide 5

rails 123 as exanples of guide rails for the sw velable wheels 5. These
gutter-like rails 123 are laid only for the portion of the path of travel
within the dust cover 57, and have downsl ope or.ranp portions 123a at eir
entrance and exit.ends (Flgs 11 and 10 10 respectively). As shown i

Fig. 17 a converging gate portion 123b is forned at ‘the entrance end of the
downs| ope portion 123a to correct the direction of the swi vel abl e wheel
which is about to enter the gutter-llke rai’l 123. 15 Provi ded
between the | ower franme 2 of the carriage unit 120 and the trailing and
follower carriers 24 and 25 are couplers 130 for connecting the carriage
unit 120 to the latter. The couplers 130 on the front and rear portions of
20 the carriage 120 are of ‘the sanme construction, and therefore only the
coupler which is mounted at the front end of .the carriage (the one on the
left side in Fig. 10) is described hereafter with reference to Figs. 12 to-
15 25 A pair of brackets 131 project vertically and parallel to the

front side of the |ower .frane 2,

and a coupling nenber

132 is rotatably

nount ed between the brackets 131 by neans of-

laterally ext endi ng hori zont al

shafts or pins 133. The coupling nenber
coupling hole 134 vertically therethrough.

132 is 30 provided with a
Engaged in this coupling hole

134 snugly in an&abikerd g Stake ﬂls%gttewbe'aléé&wekcwe”' cal ly

projects fromthe main body 24a of
invention, “e_g_at carriage is always
ided kv ralls, so

ili zeq state. -
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the embodiments of Figs.

- common reference numerals. ' e
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tralllng carrler 24. The tow pin 135 is pivotably 35 connected to the
mai n hody 24a by a pin 136. - 20 - The enbodi mrent shown in Figs. 10
throuﬂh 17 operates in the following manner. Wen the carriage 120 is in a
posi t'i on out si de the dust guard cover 57 ampgl where the gutter-like rail's
123 5 are not laid (see Fig. 15), I's supported by the carriers 24 and
25 |n$L9ad of by the swivel able travellng wheels 5, with the coupling
members 132 of wriehe Al eIded 80a SWRERRAS thelpIACUY A SDEabPEERIn2YR Of
the carriers 24 and 25 In this state, r|ve 'S act uat ed
to nove the dr&ﬁ9ﬁ§W§%§4eﬁ°2§eﬁﬁetﬁé éaﬂhﬁéﬁ m&ﬂl:Zﬂt&n@ughcah31erolley
34, coupler 38raigaxar midineéd aperadyphi g I

carriage unit 1205 %§¥ed on and ﬁ Iog§ Phe cgﬁgléﬁzréy*@qugegs orted by
the drawi ng an¥ i, cﬂH??eF%VES 435ﬁdgﬂ§tgﬁr¥ikﬁl%Ee@hegeaﬂﬁlage
120 is noved tQaﬂBENIE3f&ﬁ”ei@ﬂp@@éréﬁcﬁuQEet@%fﬁgnfé¥ﬁ%ﬁ5CQ%?QeiZblEhe
di rections of the swv Iable wheel s 5 aré_corrected t he conver gi ng
portions 123b &P eteﬁ'e“ gﬁtte‘# ??%egPEFPE'éékelﬁltI@ rlizfg awe olahé enilvance

ends of the r aERPAHd PYr £LSR. oPUBHENYaER o a
gutter-like rails 123 with the %Dvenen?a the |iﬁg c gﬁﬁ S?EQCQH?he
other hand, th&o¥&L i¥hs deahﬂVQSdaWESQQPPz&MJﬂﬂ%P omst hd3aank -21.

At this time, anedr esilidamdbe HR328xibPVWAGE MRMEENL fagdefBarriage 120,
t he coupI| 9 menbers 132 of, the couglers 13Q are ved away fron1the

carrier b odiPes F22ReGHH VALY hind 431 8BAVApEr AiL@ -b ¢m§t%ﬂ@¥ﬁﬁ%1&3599§eshown
in Figs. 12 t 0 porkd drerI2 iy i g fo:med at the entrance end of the -

~ downslope portion 123a to correct the direction of the.
swivelable wheel which is about to enter the
gutter-like rail 123. |

15 Provided between the lower frame 2.of the carriage
unit 120 and the trailing and follower carrlérs 24 and
25 are couplers 130 for connecting the carriage unit
120 to the latter.

The couplers 130 on the front and rear portions of-

20 the carriagé 120 are_df the same construction, and
therefore only the coupler which is mounted at the
front end of the carriage (the one on the left 51de in

. _ Fig. Lg) is described hereafter with reference to Figs.
~ ﬁg.to 18 :

25 A pair of brackets 131 project vertically and
parallel to-the front side.of the lower frame 2, and a
coupling member 132 is rotatably mounted between the
brackets 131 by means of laterally extending horizontal
shafts or pins 133. The coupling member 132 is

- 30 provided with a coupling hole 134 vertically
therethrough. Engaged in this coupling hole 134 snugly
in a rattle-free state is a tow pin 135 which i
vertlcally projects from the main body 24a of the
trall;ng carrier 24. The tow pin 135 is plvotably

35 connected to the main body 24a by a pin 136.



' snooth upward novenent of the carriage 120, 'cau5|ng the 30 . roller

engage in the downwardl y-open track 72. Accordingly,

13 to

‘the carriage 120 which

s been supported by the carriers 24 and 25 in the preceding horizontal
IS now supported by the sw veéoabl e wheels 5-i'n an upward novenent
away fromthe carriers 24 and 25 and - 21 in a succeeding horizo

venent

novenent .

connecting post

57. 5

Duri ng these novenents the verti cal Sortlons 6a of the

oSt gyl ace pasesd. NOUsh g, pass e slot 54 . the du

carriage lgperstdgaw@ Qﬁétﬁbxzﬁwiﬁz ‘R4nkeE . by t he aforenentioned s

dri ve nechani s ), d the- ] oad
by the gutter-rkg mmﬁ§9 E&?gﬁl

e carrla .as, a whol e, |s
135 188, Ate Do pai s The

nt al_.

st cover
t he
econdary
ported-
Reabl e

mheelst |?65Fr ﬂé&ﬁ'&bﬁ%?cﬁmﬂhﬁ?ewﬂﬂﬁé au?r@ueeeejtiket{Fapﬁrlnage 120
IS gra a omer e.S ve eegl s ar e (0] re unaer g
of the oF‘Plo 1%23és amh%' ;gb ¥h313 AupPorte the 15
nenbe5251aﬁaeeeeﬁomaaaiﬁdxnﬁtfﬁfte&? gheb9a&hb?%ﬁiﬁﬁla€5?ded bytLhe t ow
p1 ns e e COo ers en e e

are then sﬁ§B¥ﬁéé&ga&ﬂk?{¥ ekVtt%nﬁgﬁfcPﬁggﬁéﬁpm%ég%ﬁ% f%% g
SML%eIabhggne$ebﬁ¢iexywa3ﬁfsﬁﬁeraasgatBe&rbthq wmltﬁfiﬁbdi@ebzgapllng
me ers (0] t he coup ers r | rect orte e odl e
and 25a of °fh&heaFATHIE Y, %%n g saﬁd ? téd'rsr |‘£tgaetel'20t %ﬁ”’% now -
suppor Led bhaﬁhe3damseﬁcmﬂhm@mdtaSmovuethendﬁmwnngr¢&frtgrl221on

15

20

25~

30

the carrier rail Zl'throogh'thertrolley 34, coupler 38,

head carrier 23 and coupling rod 28. Whereupon, the
carriage unit lZQ'ie moved on and along the carrier
rail.21, supported by the dtawing'and follower carriers
24 and 25. | - |

' As soon’ as the carriage 120 is moved to a.poinﬁ
near the.entrance of the dust guaro.eover 57, the
directions of the swivelable wheels 5 are CO?rected by

the converging portions 123b of the gutter-like rail

tn

123 to ride onto the_ehtrance ends of the ramp portions
123a, pushing up the carriage'IZO onto the gutter-like

rails 123 with the movement of the drive chain 33. On

the other hand, -the carriers 24 and 25 are horizontally

moved on the rail 21. At this time, as a result of the
upward movement of the carriage 120, the coupling

ui dance -
coupling »

e wheels

s 24a

members 132 of the couplers 130 are moved away from the -

carrier bodies 24a and 25a and guided upwardly by the
tow pins 135 as shown in Flgs. L%'to ' permlttlng
smooth upward movement of the carrlage 120, cau51ng the
roller 13 to engage in the downwardly-open track 72.
Accordingly, the carriage 120 which has been supported
by the carriers 24 and 25 in the preceding horizontal
movement_is_now supported by the swivelable wheels 5 in

~ an upward movement away from the carriers 24 and 25 and



25 . ~ Wien the carriage 120 is |ifted, |lowered or turned horizontally
during its travel, the coupling nmenber 132 can cope with these novenments as
it cgn .make an upmard or downward noyement or-a horizontal turn relative to
the t sgn pin 135 in addition fore and aft rocking 30 novenents about the

hor i tal axes of the rocking pins 133 and 136. Further, there is no

possi Bty of turnover of the carriage_120, _even when |t I's inclined

si dewards, since the tow pin 135 is snugl ¥Tt in the coupllng hol e 134 of
t he coupling menber 132, and the 22 carrler rail has a sufficient.-

strength - to rejpi g Eﬁ%c%%HEdE'Héyﬁ{§§§] $§men£ Pﬁ%qn Y JIBans of its

upper flange as shown in | %o 17 when
the 5 |ower fﬂaﬁﬁmsntgcmﬁhﬁjWQQHﬂqalPEDEKSOnsoGer057thb tdom neetiineg

boot h, the carpbags. 32Qrbsg§% STprTelRY ;Pytﬂ‘? gggémggaglle)tvwﬁelo% Sl under

QU|dance of the gutter-1ik l's 123 rd-wavering to ensure a
hi gh quality c@ﬂ?FnSOUﬁEréﬁGon 10 The absence of the gutter-like

rails 123 ositside thgqustthQuqrdd,ectovganﬁg §Wé%hg§f:hl'%ﬁ q,_ Ast{ Gt ion, and,

since the carriage 120 in this zone Is nove omere posSition by the
carriers 24 an@oyer Pi’s téet @amtiagendl9 is doswnely péenicarimigrstbilized

15 moverent s {seepgl enRIRK AN Ukl EULLARK -y BESTY YElAa gieel s 5

are suspended above’ the floor and are not rot tated® hrou h a
pai nt dryi ng o6@as(ABg §nsw=1)oaqor<e‘c|m nrgazgenegataanaowhuast mhl ch vvouI d

deterlorate theuggsktby 29 tde tJEEEEF“f?ké”wﬂ@&fggulde rails 123
W, 10 which quide the swivelable wheels 5.
' After pa351ng through the dust guard cover 57, the.
carriage 120 ;s gradually lowered as the swivelable
- wheels 5 are lowered under guidanée of the ramp
portions 123a of the rails 123. At this tiﬁe; the
_15 coupling-members 132 are lowered together with the
carriage 120, guided by the tow pins 135 while the
coupling members 132 engage the body 24a, and the
wheels are then suspended above the exit end of the
ramp. As soon as ‘the swivelable wheels 5 come off the
20 gutter-like rails 123, the coupling members 132 of the
-couplers 130 are directly supported by the bodies 24a
. - and 25a of ‘the carriers 24 and 25, and the cafriage 120 -
' .which is now supported by the carriers 24 and 25 moves
on the carrier rail 21, . _
25 When the carriage 126 is lifted, lowerea or turned
horizontally during its travel; the coupling member 132
can cope with thesé mouements as it can make an upward
or downward movement or a horlzontal turn relatlve to
the tow pin 135 in addition fore and aft rocklng
30 movements about the horizontal axes of the rocking pins
133 and 136. Further, there is no pdssibilitf,of'
turnover of the carriage 120, even when it is inclined
sidewards, since the tow'pin 135 is snugly fit in the

coupling hole 134 of the coupling member 132, and the



“The éoquing menbers 132 of fhe'couplérs 130 may - be'conpletely di sengaged
fronlthe tow pin 135 so that' the carriage unit 120 is released fromthe
carrlers 24 and 25 and can be used freely i ndependently of the 25 transfer

_path 15a. The swivel abl e wheel s 5 are convenisently used in such a case. The’

foregoi ng description has shown the travel within the painting booth as an
exanpl e of the zone which needs a sTa@?1Tzed and controlled travel of sihe
30 carriage. However, needless to say, the present invention is not limted

to such an aggllcatlog Ef f ect's the I nvention, As descrlbed her ei nbef or e,
the carri agRFFiCholaad

has & AELIcLent Sbyength: tavdietdd i s, and the

23 - | oad- gpppibpIredners (@E el )hfnwasbedbyowﬁ@nfsr%fe g$ connected by

posts each with a_vertical portion of a s in the transverse

di recti on, UBBEFhhdange &&ﬂsﬁﬁﬁﬂcF%oﬁ F* 1 nvelo the | ower frame and all. .

of 5its transfgﬁ @hbvgmgyafhéﬁtaopagpéspo ﬁtgx t JH Passage slot for .
the vertical portions to preclude paint’ de805|t|on on the travellng wheel s

and ot her heyasl Erpae £ isymaoned YithB“aF 8 PYssi move Thehythe secondary

10 drive gegPanhSHob®h LNEHY | GlrPiHHET 120CHEAGH vl té@dbefquOéﬁél on of
the carriage in_a case wher e coating robots are used, or to ovi de gui de

rol | ers and@vwivedablg wheels horpdercorddanganes ¢#eagﬂﬁ#thlbb%|tlon in
the transvggsesdiinachijdhdut BSedi sl davaphit X:oCQﬁatéd% opeg gk ons easy.

Mor eover, washing of the dust guard cover is éasy:
quality coatlng operatlon.: _ .
10 The abserice of the gutter-llke ralls 123 outside
the dust guard cover 57 31mpllf1es the construction,
and, Slnce the carrlage 120 1n this .zone is moved in
the lowered_pos;tlog by the carriers 24 and 25, 1ts
center of gravity is loﬁered,_permitting-stabiiized
15 movements free'of.sideward_wavéring.,_ |
Further, the swivelable wheels 5 are suspended
above the floor and are npt'rotated when passing
through a paint drying oven (not ‘shown), précluding
generation of dust whiéh'would deteriorate the quality
20 of the coated surfaces.. | ' _
 The coupling members 132 of the couplers 130 may
be cdm@letely diséngaged from the tow pin 135 so that
the carriage unit 120 is released from the carriers 24
and 25 and can be used freely 1ndependently of the
25 transfer path lSa. The sw1ve1able wheels 5 are
'convenlently used in such-a case.
The fore901ng,descr1ptlon has shown the travel
within the'painting-bboth as an example of the. zone
which needs a stabilized and controlled travel of the
30 carriage. However, needless to say, the present

invention is not limited to such an application.

Effects of the Invention

 As deScribéd'hereihbefqre; the carriage is moved

in a stabie posture by . the traﬁeling-Wheels, and the

"

K



because it suffices to wash the.grating alone, which can be perforned
sinply by the use of high pressure water. The dust guard cover is renmpvable
for 2 i nspection of conveyor drive,patts. The dust cover is conveni ently
used iy coatlng operati-ons as one can wal k or carry out a manual coating
operdtion‘on the dust cover..Furthernore,_ it becones possible to obtain a
25 caryjage-type conveyor mhlch can be ﬁn%%d in a nore stabilized state in
a particular zone than in a nornal traveling condltlon The features.

descri béd abovT ng qnbi ned or sed seg raé % and my be ot herwi se
nodi fi ed or o8 é‘ﬁ%ﬁ"ﬁd URRST ’EEHE"’ s % heededsdovern f5anen, as
defined in theaappenda@cﬁearﬁy post£4eaéhﬁhhﬁh a vert&%a@siﬁﬁmﬂbdﬁﬁﬁng a

conveyance un|t for érav i n _ser.i W th Ilkg units at paced
intervals .in Bp& S%h% trapgyeEsagdizeckdon f F&Té;hactarqfh%rs at

the front and daat gnds:d)fcdm |ceredveldp 6healbwekr TRameS drdGINg ¢ ong
sai d predetgrnl ed Eath w ding said,carriers alongpsald predetern1ned
path: pairs”of *ie&FER, e§a| (ﬁ/\é%'f'tfsan‘b" R hRahRtePgo thepei ng

spaced apart tpassagbsclnotoffdmetub I t Difa DF pbfayehsoftot @%eléﬂldde a pair of
guide rails exteng# alon ald determ ned nsagﬁopp05| si des of '
o

said carrier r8ff (e 1h ?v%xﬁﬂﬁg}g gacy %he wheel s

on the | ower fmavablanpuppﬂr frane for supporting ‘a | oad; post nembers

havi ng upri ght post _porti ons .support sai d, upper fra above sai d | oner
'franeg aF| gf sgid § ther, 5£F¥) p0581ng to emnﬁ a secondary

. 10 drive mechanism for-ensurlng higher accuracy in

\/i transfef position_cf the carriage in a ccse where
coating robots arefused, or to provide-gﬁide rollers
and ccvering-rail to hold the conveyance in a correct
posztlon in the transverse direction to make hlgh

15 quality coating operatlons easy.

Moreover, washing of the dust guard cover is easy
because it suffices to wash the grating alone, which
can be performed simply'by the use of ‘high pressure
water. The dust guard cover is removable for

20 inspection of conveyor drive parts. The dust cover is
| convenieﬁtly used in coating operations as one can walk
or carry out a manual'coating operation on the dust

cover. _ |

Furthermoré, it becomes pOSSible to obtain a

25 _carrlage type conveyor whlch can be moved in a more
stablllzed state . in a partlcular zZone than in a normal
traveling condition. _

The features described above maf be combined or

. _ . used separately, and may be otherwise modified or .

30 supplémented within the scope of the preéent invention,

as defined in the appended claims. '



‘portions’ béing ~aligned Iongltudlnally of - said pr edet er m ned
path;  drive means conveying .said |ower frame along said predeterni ned
pagh; drive coupling neans at the front emad of said | ower frame having an
- opérative position: connecting said |lower frame to said-drive neans to
effect conveyance, and an inoperative position disconnecting said _

"l ower frane angt,spigl. dri ve neans to-inactivate said conveyance; drive" _5__,,
uncoupl i ng neamrs—at—t he rear end of the said | ower  frame operable to

di spl ace the drive coupling neans of a succeeding unit in said series to
sai d i noperative position when said spaced interval is closed; and a dust

I f h,
cai d cover naving a Abptafrh e plod a SPRhePaRSp LN TR sPruRL: Tana
sai d upper fres&nnesmlwnhﬁromlkeg andhbsot bér tspdordn aistatvalonginai d
sel ected zone t ne rqu al i.gne ost

ile el Sl SO8! BLERNARBLY o1 A2 U WU PRLfe ) LAY R

portions may thave Snveyor PasSais
wherein said afithe Exmmﬂ|¢mﬂ eeRr %mdweOfuhheubOWﬁg fremas aacernﬁanted

on said carries;y extéﬁhiﬁ% ? ﬁ¥CQQ¥8yﬂfe3§§§FHE%eacggﬁﬁ'?grf?uﬁhﬁhglend.

wherein the carriers at sald rear ane e
beyond sald|ﬂﬂﬁ#dfPaﬁﬁlpﬁﬁwﬁ#QﬂﬁeéﬁﬁénRﬁGQQQﬁRQiQﬁdsaﬁﬁhumnalns of A

conveyor asserjide B i HAuH Xowerai fhale 2 tHe Hhddld WH %cfh @ bb@ng
resilient flap secu ed to, 0 art of _sai er,to extendin
over said sl otSP ?P%ftbgrﬁgsgﬁFFF&Veﬂ I%gF qﬁ%?%QPtﬁdeTF%ﬁ%e& oy
sai d post porturrmsuhdte;f for patiravef ghidei draibs - eRNReds nighr OLGHg sghdds! ot-.
predetermlned path on opp051te sides of said carrier rail
for guldlng respectlve wheels of each palr of the wheels
on the lower frame; an upper frame for supporting a load;
post members_having upright post portions supporting said
upper frame_above,said'lower'frame,-all of said post
portions being 'aligned longltudlnally of said
predetermined path; drive means. .econveying said lower
frame along said predetermined path, drive coupling means
at the front end of said lower frame having an operative
position connecting said lower frame to said drive means
to effect conveyaﬁce,_ and an inoperative position
disConneqting'said_lower_frame'and said drive means to

inactivate said conveyance; drive uncoupling means at the (W

rear end of the said lower framé operable to displace the
“drive coupliné means of a succeeding'unit in said series
~to said 1noperat1ve pos1tlon when said spaced interval is
closed; and a dust cover enveloping said drive means in
at least a selected zone of sald path, sald'eover having |
a top wall w1th parts extendlng between’éaid lower and
said upper frames and ceﬂfronting each other to form a
slot along said selected;zone of said predetermined path
through which said aligned post porﬁions may travel.

2. A conveyor assembly'acdofding to e¢laim 1, whereih.
said drive coupling and drive uncoupllng means are

_

. R g o

mounted on sald carriers.

2



5. A conVeyoF assenbly according to any one of clainms 1 to 4, including
a guide roller nmounted on top of said | owecLggrLane for rotation about a
vertigal axis and a downwardly open gchannel - shaped guide rail nounted on
the underside of said top wall parallel to said carrier rail and in

registry wth sagdd QU|decuﬁdeybncas%emmlySacaabdlﬁ@n%@WHldﬁhtZQQﬁhéﬁéin

S|dema¥s novenen 6. ass I n o claim5, wherein said
post portions a%e oﬁﬁﬂﬁfgk ﬁes§¥8e Qﬁn %@é F&ﬁﬁt?ﬁﬁ%ap%(ﬁﬂ?e PHEr of
said predetern1nédapathx&nndswequd(taudﬂdpper fhdmetin athe tdEre®t D8R of
side of the gggbggdb@agaqgnh |ne 7. An assenbly according to any
one of the preceding clains Wherein "sai d drive nmeans conprises a primry
chai n. travelllng al ong sai d predetermi ned path and having a pusher '

co- operating w th,sai dadidots dyIH! 4§ ib: saeespFlag 48 Ll o] 2ab¢

conveyance along a portion of “said path of trave s ’a seconééry
chai n” travel | j ngiBrdHEdnge as fil@ % lfarseshbi ent nf hapesenyrgdr ticorond part

path of travel, amdsalaouabeagtegrhamm HﬁHnéﬁgeﬁalﬁé'Qvé?CQQQar¥189a'§a§§
engage said Iomer fragglg rive coupling neans i s Inoperative an

to effect nove- MeAf uggﬁﬁéﬁﬂtkﬁnq %ﬁ#q@qniﬂﬁﬁﬁndQﬁl%@ﬁ%ps%%oﬁ@h?y

chain in opposi tpodlbr epbrtmsnef td awgf PG ravded Péfh.said 8post memberAn
assenbly accordl aim.7 W@ rei.n said coupling portion of said
secondary chain g 8818 rtlcal novenent between an el evat ed
operative positlon and a depressed inoperative position and including a-

i sy a8 e SErFRYR M PINL SAL 481 6 66 B B1LYSs
1 to 4, including a guide roller mounted on top of said
lower fhame for rotation about a vertical axis and a
‘downwardly open channel-shaped guide rail mounted on the'
underside of said top wall parallel to séid carrier rail
‘and in registry with said guide roller to stabilise said
conveyor unit against sidewéys movement.

6. An assembly according to claim 5, wherein said post
portions are offset at cne side of the .ongitudinal .
centreline of said predetermined path and said guide rail
is offset at the other side of the 1longitudinal

centreline.

T. An assembly according to_any one of the preceding
claims whérein said dfive means comprises a primary chain
travelling along said predetermined path and having a
pusher co-operating with said drive'coupling means oper-
~ative to effect said conveyance along a portion of said
. path of travel, and includes a secondary chain travelling
) alongside said primary éhain in a second portion of said
path of travel, and a coupling portion mounted on said
secondary chain to engage said lower frame when said
drive coupling means 'is inoperative and to effect move-.
ment of said conveyor unit with movement of said

secondary chain in opposité diréctions of travel along

said path.
| OO




travel when said drive coupllng means is inoperative. 9. - An
assenbly according to any one of the preceding C ains wherein said top wall
part® have trays on their up- wardly fagﬁg surfaces, neans to introduce
water into said trays to flush particl@®e €posited in sai d trays, and drain-
meams to discharge the flushing water fromsaid trays. 10.

.
assenbly according to a|n19 cLudin _grati det . ositionég;ﬁn
said tray®: said gratlég %Bﬁﬁp Vn@cFBﬁSSPgdi Eqﬁﬁﬂ thr ﬁ éﬁg S& =
f or ned ofcolmphingl pontieni af sé1duéécondarysbhadgthstmoahhew inroperator to.
wal k on the t n % enbl y _
substant|%ﬁ?€{§éin@?ﬁ%ﬁ%@?opékgggérggeéiﬁf?ﬁerePgFg%§§%?0%¥%étg§§bnpany|ng
drawi ngs.and a depressed inoperative position, and including a cam

means to displace said coupling portion into said elevated
operative position in said second portion of said path of
travel when said drive coupling means is inoperative.

9. An aSsembly according to any one of the preceding -
Claims wherein said top wall parts have trays on their up- |
wardly facing surfaces, means to introduée water Ento said

trays to flush partlcles depos1ted in: sald trays, and drain \;)

means to dlscharge the flushlng water from said trays.

10. - An assembly accordlng to Claim 9 including

a gratlng detachably p051t10ned in said trays, said gratlng
comprlslng longitudinal and transverse slats formed of thin-wall.
material of sufficient strength to allow an operator-to '
walk on the grating without slipping. |

11. .A convéyor assembiy substantially as hereinbefore-
described with reference to the accompanying drawings.

RO



