APPARATUS FOR CONVEY! NG TRAVELABLE BODY Field of the Invention: This
invention relates to an apparatus for con- veying a travel abl e body
provided with no driving source, such as a truck freely travel able on the
floor™and a trolley novable below the ceiling or the Iike, on a fixed path.
Backgeound of the Invention: As neans for conveying a truck having no
driving source on a certain fixed path, known is, as dis- closed in the
Japanese Utility Mdel Publication No. Sho 59-2865, an apparatus provided
with a catcher downwardly suspended fromthe underside of the truck, a

chai n extended al ong a KPPARATUDROR CONVEYINGe FRAVEDABLRErBpBYed as a
pusher, disposed at a plurality of points along the |'engthw se direction of
the chain, and adabielfl tef behe dguweedtiilon:wi t h sai d catcher, . According to
this apparatus, conveying force of the chainis transmtted fromthe

proj ection as the pushefhi® inwentdiarhaelate@sc§ovepsapraratuekion @oRt xed
path. For conveying a trolley having no driving_squrce on a_fixed path, as
di scl osed in the JEp¥HRSea kTavelahkrdody,propdded\with Bos8rivdngs  known

is an appa- rat rovided with a fall d ich |
'S lpp us ou¥ée, sggh as a tr&%%ﬂfréging;%ve ab 8 QS the

floor and a trolley movable below the ceiling or
the like, on a fixed path,
Background of the Invention:

\_ As means for conveying a truck having no driving
source on a certain fixed path, known is, as dis-
cloéed in the Japanese Utility Model Publication
No. Sho 59-2865, an apparatus provided with a catcher
downwardly suspended from the underside of the truck,
a chain gxtended along a cértain path, and projec-
tions prepared as a pusher, disposed at a plurality
of points along the lengthwise direction of the
chain, and adapted to be engégeable with said catcher.
According to this apparatus, conveying force of the
chain is transmitted from the projection as the
pusher to thé catcher and con#eys the truck on a
fized path. |

For convéying a trolley having no driving source

on a fixed path, as disclosed in the Japanese Utility

Model Laid-Open No. Sho 59-131357, known is an appa-

ratus provided with a follower dog which is to be



noved upward and is disposed on the trolley sup- ported and gui ded by the

trolley guide rail, a chain supported and guided by the rail for the
trolley driving device arranged above the trolley guide rail, and driving -
projection on the chain with which said follower dog is engageable. In

this apparatus, driving force of the chain is trans- mtted through th&”"
driving projections to the follow er dog for conveying the trolley on a
certain path. These known appar atuses, however, require an arrangenent of
the chain throughout the | ength of a path and the entire |length of the path
is struc- turally conplicated, whereby the catcher and the follower dog
must be fixed t@ovRa FPH%RdaﬁGdtl%I¢h§PQ$Qd1QﬂgﬁhﬁwtﬂﬂliaM1sumrsclosure of
the Invention: An object of this jnvention-is to provide _an apparatus

capabl e of conv@??ﬁ@daapﬂaEBiQQ@ebﬁoﬁyemﬁ¥qﬂ¥FXmﬁﬂ¥§91Hﬂ%&mﬂ& ntensity of
on & part of i neARLRcBuBbeH et calf | BiLa SR Y MR mald AT T8 be free of |
fol ?’Stw‘éﬁa'neﬁgg‘r #hp3ioh aEvifiel afFach AR el el oo cor.
an apparatus -2gyjde rail, and driving projection on the chain
with which’ said follouer dog_is engageable. In
this apparatus, driving'forceiof the'chain'ie trans-
mitted through the driving projectione %o the follow-
er dog for'conue&ing-the'trolley on a certain path. ~
These known apparatusee, however. require an
arrangement of the chain throughout the length of
a path and the entire length of the path is gtruc-
turally complicated whereby the catcher and the
follower dog must be flxed to the truck and trolley
with high precision. ' R
Disclosure ofithe'Inventioné
An object of this invention is to provide an
apparatus capabie'of conveying'a trauelable hody _ Q_J'
with a certain fixed intensity of conveying force
any'time,'which device satisfies the purposeiuhen
set only on a part of'the fixed path anh aliows
the remaining part to be free of structural com-
.piexity as well as eliminates the'necessity'of
providing follower members for the travelable body.

For attaining the above object, an apparatus



of this invention for conveying a travel able body is provided with: a fixed
path on which a plurality of travel able bodies can freely travel while
aligned to be sub- stantially in close contact with each other; and means
to transmt driving force to said travel- able bodies; wherein said driving
forcésransmtting neans is dis- posed to correspond to at |east one of a
plurality of travel able bodies which'is positioned at the extrene end of
the alignnment; said traveling force transmtting nmeans is provided with
driving neans to press one of both sides of said travel able body and

driving said travelgblthigodnventhoh' feti epateydhiges trdvéRible todyack up
the pressure exerted by said driving neans to one side of the travel able

body at the other giglgrefvid@ddwiely. I n such a structure as above,
traveling force is inparted to the travel able body by traveling force
transnitting means di spesddxed gaphr onowhibb &i pluirgphkity ofi travedsalde is
required to be set on alnost the remaining part of the fixed path for
driving the travel dmddeasodpan Areelyi kgryelavhilgcabignedite the AUk path is
sinple and free of
stantially in close contact with each other; and
means to transmit driving force to said travel-
able bodies} wherein
said driving force transmitting means is dis-
\— posed to correspond to at least one of a plurality
of trévelable bodies which is positioned at the
extreme end of the alignment;
said traveling force transmitting means is
provided with driving means to press one of both
- sides of said travelable body and driving said
travelable body with frictional force; and
means to back up the pressure exerted by said
driving means to one side of the travelable body
at the other side of said body.
In such a structure as above, traveling force
is imparted to the travelable body by traveling
~ force transmitting means disposed on a part of

the fixed path and no device is required to be set
on almost the remaining part of the fixed path for

driving the travelable body. Accordingly, a large
part of the fixed path is simple and free of



conplexity in structure.
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mitting means with frictional force enables driving
more rioiseless than the known one with chain. |
Brief Deécription of the Drawings:

'Fig.”l'is'a front view of a travelable body

driving device in a trévelable:bOdy'convéying

apparatus as an embodiment of this invention;

Figs. 2 and 3 are a plan and a partially cut-
away”side view of said driving device, respectively;

Fig. 4 is a schematic plan view of the whole

of a conveying apparatus as an embodiment of this

invention;

- Fig. 5 is a front view of a braking device of

‘& conveying apparatus as an embodiment of this

invention;

Figs. 6'and 7 are a partially cutaway side

view and a plan view of a braking device;

Fig. 8 is a partially cutaﬁay'Side'view_of a

travelable body conveying device of another embodi-

'ment-of thiS'invention:?z--'

Figs. 9 through 11 are a front, side, and
plan vie#g of the travelable body conveying-device,

Fi xation of the catcher to the travel abl e body at
hi gh precision is not required and the structure i$ made sinple. The
travel abl e body driven by traveling force trans- mitting nmeans with

force enables driving nore noiseless than the known one witlh-
Brief Description of the Drawings: Fig. 1 is a front view of a '
travel abl e body driving device in a travel abl e body conveyi ng apparatus as
an enbodi nent of this invention;, Figs. 2 and 3 are a plan and a partially
cut- away side view of said driving device, respectively; Fig. 4 is a

»



respectively; Fig. 12 is a schematic plan view of the whole of a conveying
apparatus as still another enbodi- nent of this invention; Fig. 13 is a
partially cutaway side view of a tractive device; Fig. 14 is a sectiona

vi ew taken along the line X-X in Fig. 13; Fig. 15 is a sectional view taken
along™he line V-Vin Fig. 13; Figs. 16 through 18 are a front, plan, and
partially cutaway side views, respectively, of the travel able body driving
apparatus i'n Fig. 12; Fig. 19 is ‘a plan view of the braking device in Fig.
12; and Fig. 20 is a front view of a travel able body driving device in the
conveyi ng appar at us [ enbodi nent of this invention. Description
of the Enbodinents:rﬁﬁpgfgg§ég§thr0ugh 4, the reference nuneral 1 indicates

a truck freely travelli n?igp _{Qe:b% legﬁ%’g'f'”é@%hf@m & i%w to_ria\(,gl(lggehglgodi es

and having a plurality o otata _ er the main t her eof .
The truck 1 is nmounggdgOBofAvefihg Hppardfud ddeial i tHesclembdadnd, thus,

travel abl e

ment of this invention; _

Fig. 13 is a partially cutaway side view of
a tractive device; |

Fig. 14 is a sectional view taken along the
line X-X in Fig. 13; _

— | Fig. 15 is a sectional view taken along the

line V-V in Fig. 13;

Figs. 16 through 18 are a front, plan, and
partially cutaway side views, respectively, of the
travelable body driving apparétus in PFig. 123

Fig. 19 is a plan view of the braking device
in Fig. 12; and

Fig. 20 is a front view of a travelable body
driving device in the conveying apparatus as a

. further embodiment of this invention.

Description of the Embodiments:

In Figs. 1 through 4, the reference numeral 1
indicates a truck freely travelling on the floor
as an example of travelable bodies and having a
plurality of rotatable wheels 3 under the main
body 2 thereof. .The_truck 1 is mounted on a pair

of rails 4 through the wheels 3 and, thus, travelable



on a fixed path 5 forned of the rails 4. On the starting end of the fixed
path 5, a travel able body driving device 6 for feeding in and the simlar
device 7 for main conveying operation are di sposed at appropriate intervals:
in the direction of the fixed path 5. On the termnal end of the fixed™path
5, a travel able body driving device 8 for delivering out is disposed and,

on the side slightly upstreamof this driving device 8, a braking device 9

i s disposed. The travel able body driving devices 6 through 8 are identical
with each other in struc- ture and the structure of the travel abl e body

driv- ing device 7 for mmin conveying operation will be described as
her eunder, howet®ra fixedicpath & fvﬂiél@q mf dheoradde d.r unutleof the

driving devices 6 and 8 will be omtted. On both ends of a_base _plate 10

provi ded under BFHRTTHRG L0l edehe fdxeth padhe X §pdTayelsble BESY- tioned
on DoLh S1es Dl ASALRE S Sl Pich 1 plifygte erected on
VErt o 1S 1 2 PPN A0 A o A U 300
‘plurality of regei yingobRld 64 Sidtdiver® &if tHPR9Yection of the

fi:ed path 5. On the terminal end of the fixed

path 5, a travelable body driving device 8 for

delivering out is disposed and, on the side slightly

upstream of this driving device 8, a braking device

9 is disposed. The travelable body driving devices

6 through 8 are identical with each other in struc-

ture and the structure of the travelable body driv-
| ing device 7 for main'cdnveying operitibn will be

described as hereunder, hbwevér, the detailed

description of the structuré of fhe 5riving devices

6 and 8 will be omitted. |

On both ends of a base plate 10 provided under

the rails';; beds 11A, 11B are.dispdsed to be posi- \_J

tioned on both sides of the:fiXEd'path 5. Vertical

axes 13A, 13B are erected on the beds 11A, 11B

through stands 12A, 12B, respectively, and, under

the vertical axes 13A, 13B, suppor: tables 15A, 15B

are swingably fixed around the vertical axes 16A,

16B through bearings 14A, 14B, respectively. A

plurality of receiving rollers 174, 17B to support



t he support tables 15A, 15B from bel ow and adapt the tables to sw ng

snoot hly are di sposed on the beds 11A, 11B through the brackets 18A, 18B.
Servonotors 19A, 19B are di sposed on the support tables 15A, 15B and the
driving shafts of the notors are connected to reduction gears 21A, 21B
throudf the couplings 20A, 20B. To output shafts 22A, 22B projecting
upwardly fromthe reduc- tion gears 21A, 21B, pressing rollers 23A 23B
made of, for exanple, urethane are fixed. Vertical shafts 22A, 22B are
positioned apart fromthe verti- cal shafts 16A, 16B at a fixed di stance L.

of the output shaft SP9oRAPBORY: REBLER L7b bLoi Hod AELo A3 A%k fod on
the upper ends of theove tbllggl téhg‘fa#églg’rﬁb g.]?ﬁ,etﬂé) rﬁﬁiﬁbﬁb@f@ S 26A,

26B. Tel escopic devi Ces o SW n Suppor 15B
e Or SHAT o, eIt Aol BoEnAddun 2 VOBREATY N e 288, 200 e
vertical pins 30A, 30B. Seevbabters gg§§ DOBlaFe K SEpuBdd@bh Ihe 31B of the
cylinder devices 27A, 27B are connected to the connecting nmenbers 32A, 32B
extending fromthe support tables 154, 15B and the driving shafts of
| the motors are connected to reduction gears 214,
21B through the couplings 20A, 20B.  To output
- shafts 22A, 22B projecting upwardly from the reduc-
tion gears 21A, 21B, pressing rollers 23A, 23B made
of, for example, urethane are fixed. Vertical
shafts 22A, 22B are positioned apart from the verti-
cal shafts 164, 16B at a fixed distance L. The bage
ends of the brackets 254, 25B having tips fitted on
the upper ends of the output shafts 22A, 22B through
the bearings 24A, 24B are fitted on the upper ends
of the vertical shafts 13A, 13B through the bearings
 26A, 26B.
\ Teleécopic devices to swingingly drive the
support tables 15A, 15B are, for example, cylinder
devices 27A, 27B whose main bodies 28A, 28B are
fixed to the brackets 29A, 29B exténding from the
beds 11A, 11B through the vertical pins 304, 30B.
The forward ends of the piston rods 31A, 31B of |
the cylinder devices 27A, 27B are connected to the
connecting members 32A, 32B extending from the



-7- support tables 15A, 15B. The base ends of the piston rods 31A, 31B
proj ect rearwardfromthe main bodies 28A, 28B and, to these projecting base
ends, stroke adjusters 34A, 34B are fixed through the bolts 35A, 35B. The =~
stroke adjusters 34A, 34B abut on the rear end surfaces of the main bagdjes
28A, 28B for controlling strokes of the piston rods 31A, 31B of the .
cyl i nder devices 27A, 27B. The length of stroke can option- ally be varied
by replacing stroke adjusters various in thickness with the bolts 35A, 35B
mani pul ated, by gradually increasing or decreasing thickness as if using

the shim or by changing fixed positions for. the piston rods 31A, 31B.

Overl oad can’ beSWRP@Et e 'b@%ﬁfﬁgbfégimwe-type | oad ‘det ecting device

ncoder s di sposed t (LB RASRTIREIE VI (HHOIOR Co%eBiBhediBs of (ne.
b1 aki ng devi co B3 EIePIARS LA S A HofldeBebky o 2BBGERS " 1\ ough
[ oDeUs 1A 1o ool PR I4ONE HhdP b el bR, o
Vertical —  34p, 34B are fixed through the bolts 354, 35B. The
‘stroke adjusters 344, 34B abut on the rear end
surfaces of the main bodies 28A, 28B for éqntrolling
strokes of thé piston rods 31A, 31B of the cylinder
- devices 27A, 27B. Theé length of stroke can option-
ally be varied by repiacing stroke adjusters various
in thickness with the bolts 35A, 35B manipulated, by
gradually increasing or decreasing thickness as if
using the shim, or by changing fixed positidns for
the piston rods 31A, 31B. Overload can be defected
with a pressure-type lbad'deteqting device provided
in stroke adjusters 34A, 34B. - The humerals 364,
36B indicate encoders disposéd to constantly abut
- on the outer peripheries Of-the pressing rollers \_i
23A, 23B while energized by, for example, springs. |
The-brakiﬁg device 9 is described in detail
with reference to Figs. 5 through 7. -
Beds 41A, 41B to be positioned on both sides
of the fixed path 5 are provided on both ends of.a
base plate 40 passing under the rails 4. Vértical
- shafts 43A, 4BB.are erected on these beds ‘41A, 41B



shafts 43A, 43B are erected on these beds 41A, 41B - 8- t hr ough
respective fixing nenbers 42A, 42B, and the support tables 45A, 45B are

swi ngably fixed to the vertical shafts 43A, 43B around the verti- cal shaft
axes 46A, 46B through the bearings 44A, 44B. A plurality of receiving
rol | ek 47A, 47B supporting the support tables 45A, 45B from bel ow and
snoot hly swinging said tables are di sposed on the beds 41A 41B through the
brackets 48A, 48B. Torque notors 49A, 49B are di sposed on the support
tabl es 45A, 45B and the driving shafts thereof are rotatably connected to

the reduction gearsifidy ﬁlpbg eéggygl ot ot tgb égﬁ%gA 45E

transm ssi on gearing reehant s orr t suppo

Brake rollers 53A, 3R Bafgoft: tdPles AP Hs5h & A gly fixed
to the output shafts 52A, g%B upvvar%?y pr 0?4? ecétilt ng frr?rﬁi)tl?g r\éguction

gears 51A, 51B. ThetguyRet veheiésl Seaf &2 B3 & 55 idrigtid theakertiam t he

vertical shaft axes 46A, 46B at a fixed di st ance L. Tel escopi c-driving
device for swi ngi ngegldshafbgakés 4$6pos6B ttitas The 4edrdngs 4aa,exanpl e,
cylinder devices 54A, 54B and the main bodies there-

44B. A plurality of receiving rollers 47A, 47B

supporting the support tables 45A, 45B from below
and smoothly swinging said tables are disposed on
the beds 41A, 41B through the brackets 48A, 48B.

N\ Torque motors 49A, 49B are disposed on the
support tables 45A, 45B and the driving shafts
thereof are rotatably connected to the reduction
gears 51A, 51B on the support tables 45A, 45B
through transmission gearing mechanisms 50A, S50B
on the support tables 45A, 45B. Brake rollers 53A,
53B made of, for example, urethane are unmovably '
fixed to the output shafts 52A, 52B upwardly pro-
jecting from the reduction gears 514, 51B. The
output shafts 52A, 52B are positioned apart from

~ the vertical shaft axes 46A, 46B at a fixed distance
L. o
Telescopic driving device for-swingingly
driving the support tables 45A, 45B are, for example,
.éylinde: devices 54A, 54B and the main bodies there-
of 55A, 55B are fixed to the brackets 56A, 56B
extending from the beds 41A, 41B through the vertical



of 55A, 55B are fixed to the brackets 56A, 56B extending fromthe beds 41A,
41B through the vertical -9- pins 57A, 57B. The forward ends of the

pi ston rods 58A, 58B of the cylinder devices 54A, 54B are connected to the -
connecting nmenbers 59A, 59B con- tinuing fromthe support tables 45A, “25B.
The base ends- of the piston rods 58A, - 58B pro- ject rearward fromthe ai n
bodi es 55A, 55B and, to these projecting base ends, stroke adjusters 61A,
61B are fixed through the bolts and nuts 62A, 62B. The stroke adjusters
61A, 61B abut on the rear end surfaces of the nain bodies 55A, 55B and

t hereby control the stroke of the piston.rods 58A 58B of the cylinder

devi ces 54A, - 54BinSThEA) cRgBh ofhet FOREAEA PR i Ghaihe RISHPH i ed by
opl acina st oke a0 uaer ity BLE uof ok L slacas weh th bol and
SoA, 585, Over | SABPRRREHCPHCFRE: Conp PHOSE FERutrL B AR ector
BT e St SRR i YR TR A, 2 e e
-~ The base ends of the piston rods 58A, 58B pro-
ject rearward from the main bodies 55A{ISSB and,
_to these projecting base ends, Stroke adjusters
61A, 61B are fixed-thrOugh:the_bolts énd nuts 624,
62B. The stroke adjusters 614, 61B abut on the
 rear end surfaces of the main bodies 554, 55B and
thereby control the stroke of the piston rods 584,
58B of the cylinder devices 54A, 54B.  The length
of stroke can optionally be varied by replacing
stroke adjusters 614, 61B various in thickness with
the bolt and nut 62A, GZB'manipuléted, by gradually
" increasing and decreasing thickness as if using
the shim, or by changing fixed positions for the
piston rods 58A, 58B. ‘Overload can be detected ' Q_)
with a pressure-type load detector provided in
stroke ad justers 61A, 61B.
" Torque motors 49A, 49B drivé thé”bréke.roliers
534, 53B in the direction reverse to the conveyance
direction by means of thggpressing‘iollérs 23A, 233
- of the trgvélable body driving devices 6 through

8. Rotational force for conveyance exerted by

- 10 -



direction by neans of the pressing rollers 23A, 23B of the travel abl e body
driving devices 6 through 8. Rotational force for conveyance exerted by -
10 - . the pressing rollers 23A, 23B are set stronger than counter
conveyance force of the brake rollers 53A, 53B. Then, a conveying operation
for fhé truck 1 will be described. The truck 1 delivered to the starting
end of the fixed path 5 as shown in Fig. 4 is operated by the manual ly
operated pressor or the like so that the forward end of the truck may enter
the feed-in travel abl e body conveying device 6. The truck 1 is conveyed in

a short distance bythbeppessiyg neolieers @ f @3H @9 Beti BteBngBe fixed path
5 and then deliv- ered to the main conveyance travel abl e body driving
device 7. At this tthen bowmtey|comiesryaime dorce’7Af 2RB birakkerblagpsabl e
body driving device 7 are contracted, whereby the support tables 15A 15B
are swung in the di P3&:i25B. opposite to each other around the vertical

shaft axes 16A, 16B and, there- fore, the pressing rollers 23A 23B are
spaced from each ot her akheRdi% Ranveying anengtieny forméhentengk 2. Thus, a

feeding-in'operatiogiif-ggréégé¥¥%éd.

The truck 1 delivéred to the starting end of
the fixgd path 5 as shown in Fig. 4 is operated by
the manually operated pressor or the like so that

\_ : the forward end of the truck.may enter the feed-in
travelabie body conveying device 6. The truck 1 is
conveyed in a shdrf_distance by the conveying device
6 for feeding-in on the fixed path 5 and then deliv-
ered to the main conveyance travelable body driving
device 7;. At thisltime, both cylinder dévices 274,
27B of the travelable body driving device 7 are
contraéted, whereby the support tables 154, 15B
are sﬁung in the directions opposite to each other
aroﬁnd the vertical.shaft axes 16A, 16B and, there-
fore, the pressing rolleis 23A, 23B are spaced from
each other as indicated by an_imaginary lipe in
.Fig. 2; Thus, a feedingfin operation is performed
without obstruction. After feeding-in of the truck
1, both pressing rollers 23A, 23B are brought close
to each other bj the action counter to the above-

said action and pressed to be in contact with the

- 11 -



Wi t hout obstruction. After feeding-in of the truck 1, both pressing roIIers
23A, 23B are brought close to each other by the actlon counter to the
above- said action and pressed to be in contact with the si des 2a, 2b of »
the main body 2. At this tinme, the pressing rollers 23A, 23B are Lf-
respectively rotated. More detailedly, the output shafts 22A 22B are ~
rotated in the directions opposite to each other by the servonmotors 19A,
19B t hrough the reduction gears 21A, 21B so as to forcedly rotate both
pressing rollers 23A, 23B in the directions A opposite to each other. Wen
the pressing rollers 23A, '23B under forced driving are pressed to be .in
contact with theidede@aza2b2bf thevmaiingbédyc2.is inparted to the truck 1
which, then,. is conveyed in the direction B on the fixed path 5. At this
ti me, both pressing A@|wbig tsme.2theapeeee%eatr¢klewqr?&&xqﬂiﬁ to the
vertical shafts 13A, 13B ener force to enter. into the truck 1,

therEby |n3art|ﬁ§earP§P§8 i ﬂtrﬁgat?%vel QEFfQﬁYﬁ?%?9¥fwaﬁﬁﬁhckkl The

1 1

St oppi g on t heoRtRu HuBns"22ho  23RCeR EPLRAH E 0T PihedHER i | 1y

(a plurality Of%p&%@itéatﬁlégkﬁ Qeﬂ¥rdﬁbvtﬂg SQGifstord I 4GFd
through the reduction gears 21A, 21B o s t0 |

forcedly rotste both.presSing rollere:23A,'233 in
the directions A oppoSite to.each_other. When_the |
‘pressing rollers 23A, 23B under-forced driving are
pressed to be in contact with'the‘sides 2a, 2b,
traveling force is imparted to the truck 1 which.
then, is conveyed in the direction B on the fixed
“path 5. At this time, both pressing rollers 23A,
23B are eccentric with'respect to the vertical
shafts 13A, 13B and generate force to enter into
‘the truck 1, thereby imparting a iarge-amonnt of
traveling force to the truck 1. The truck 1 under
traveling pushes forward a group of preceding _ QJ
trucks 1 stopping on the fixed path 5._ The amount

of conveyance of the truck 1l by (a_plurality_of)-

the travelable hody driving devices 7T is detected

by the ‘encoders 36A, 36B and, when a certain amount
'of conveyance is detected the pressing rollere 23A,

23B are epaced from each other and the conveyance

operation is stopped.,

- 12 -



by the encoders 36A, 36B and, when a certain anpunt of conveyance is
detected, the pressing rollers 23A 23B are spaced from each other and the
conveyance operation is stopped. - 12 - The maxi mum anount of sw ng
nmovenent when the cylinder devices 27A, 27B inwardly swi ng the support

t abl e=15A, 15B i s regul ated by stopping action caused when stroke

adj usters 34A, 34B abut on the rear end surfaces of the nain bodies 28A,
28B. In this way, the abovesaid eating force is controlled not to be
excessive, thereby preventing overload. The truck 1 having reached the
termnal end of the fixed path 5 is braked by the braking device 9. Wen
conveyance of the truck Thbeymakimomsamduit coH aiyinyy imavemesidy when7the in

st oppage, both cylinder devices 54A, 54B of the braking device 9 are con-
tracted and the suppylindgr| deviees 2Bk, 2B shuwardly wwdng thet support

whi ch the tabl es depart fromeach_other around the vertical shaft axes 46A,
46B so that the brak8bilgp| b4, k2B Izpregulated &y wtoRPIR& agtden as shown

by n g nary, L1 e Lok Shes ek S S okt e 1. h LR AR ey e
53A, 53B are noved %%ar end surfaces of the main bodies 28A, 28B. In
this way, the sbovesaid eating force is controlled
not to be excessive, thereby prevenfing overload.
The truck 1 having reached the terminal end of
the fixed path 5 is braked by the braking device 9.
When conveyance of the truck 1 by the travelable
body driving device 7 is in stoppage, both cylinder
devices 54A, 54B of the braking deviee Q are con-
tracted and the support tables 45A, 45B are swung
in the directions in which the tables depart from
each other around the vertical shaft axes 46A, 46B
so that the brake rollers 53A, 53B are spaced from
each other as shown by an imaginary line in Fig. 7.
U - . In association wifh the feeding-in movement
of the travélable body driving device 7 for the
truck 1, the dbrake rollers 534, 53B are moved to .
be close to each other with the action counter to
the abovesaid action and adapted to abut on the
both sides 2a, 2b of the main body 2. At this
time, the brake rollers 53A, 53B are rotated to the

gsides opposite to those of the pressing rollers
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be close to each other with the action counter to the abovesaid action and
adapted to abut on the both sides 2a, 2b of the main body 2. At this tine,
the brake rollers 53A, 53B are rotated to the sides opposite to those of ~~
the pressing rollers - 13 - 23A, 23B. Detailedly, the output shaftg 52A,
52B are rotated in the directions opposite to each other by torque notors
49A, 49B through the reduc- tion gears 51A, 51B and both brake rollers 53A,
53B are forcedly rotated in the directions opposite to each other.
Therefore, when the brake rollers 53A, 53B under forced driving are pressed
to both side surfaces.2a, 2b, the truck 1 is subjected to propelling force
in the reverse ¢ohwv e%mce R tadeledton @%M@@tb?h&f&ﬁt arA ie‘égﬁng
rotational force in the d rectlonggt Si.nce the rot nal force in the

conveyance dir RF¢ FPERERd (iR the WﬁfqﬁﬂqseP§P?§A e2 B P&ch{ronger than
these brake rol PEREr S5, Yol e A5y i $hrBeD, ThecTBrRest i on £ and
AR SRR e R g T S
direction is gre forcedly rotated in the directions opposite to
each other., Therefore, when the brake rollers 53A,
53B under forced driving are pressed to both side
‘surfaces 2a, 2b, the truek-l is'subjecfed to
propeiling force in the reverse eonveyance direc-
. tion D caueed by.counter=£eeding rotational force
in the direction C. 8Since the rotational force in
the conveyance direction B of the pressing rollers
234, 23B is stronger than that in the cbqnter
feedingudireetion E of the brake rollers 53A, 53B,
these brake rollers 53A, 53B are rotated in the
conveyance direction E and load at this time is
absorbed by the torgue motors 49A, 49B.
As a result, the.truck 1 corresponding to the O/
downstream side of the conveyance direction is
conveyed;while being_subjected to biaking. A
plurality of trucks 1, therefore, are closely |
aligned one by one without interruption between -
the travelable body drivingedevice 7 and the brak-
ing device 9. Therefore, when assembling of parts

of-e_product is performed depending on the conveyor.
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conveyed whil e being subjected to braking. A plurality of trucks 1,
therefore, are closely aligned one by one without interruption between the
travel abl e body driving device 7 and the brak- ing device 9. Therefore,
when assenbling of parts of a product is performed depending on the
conve&ar - 14 - system wupper surfaces of a plurality of aligned trucks
1 can be utilized as a flat working table, whereby operation and wal ki ng of
the operator are always kept safe. The truck 1 subjected to push- ing from
the rear side by the braking device 9 is conveyed to ‘the subsequent process’
by the travel - able bod driving devjce 8 for conve ng—ogté}Tﬁe maxi num

5

anFuné ofdlnmard sV ¥R t i HRP Qﬂﬁ%a§ﬁfpﬁﬁtat£ﬁp€§ 180e%d by the
5 B t d wh
The stroke ad uster sl hsia Yiidast, 25780 rads B rERnd ERbEb oG o
55A, 55B. In this t 0 r 3 gai nst
"fer 6 |G B GagRE e 5 paZheon s

the sides 2a, 2bis be "excessi overT oad bei ng

event 5 50 10 AR it Ty ok, R s?%gﬁ?%ﬁé‘z dpeegss,
driving device 7. jng from the rear side by the braking device 9 is
conveyed to the subsequent process by fhe travel-
able body driving device 8 for conveying-out.
The maximum amount of inward swing motion of
- the support tables 454, 45B caused by the cylinder
devices 54A, 54B is controlled by stopping action
generated when the stroke adjusters 614, 61B abut
on the rear sides of the main bodies 554, 55B.
In this way, eating force of the brake rollers 534,
53B against the sides 2a, 2b is ad justed not to be
excessive, thereby overloéd being prevented.
Braking action of the braking device 9 is released
before or after thg_suspension of conveyance per-
formed_by the travelable body driving device 7.
Respective servomotors 194, 19B in each of
the travelable body driving devices 6 through 8
and torque motors 49A, 49B in the braking device
9 are made eleetrically synchronous with each other.
Other embodiments of this invention will then
be described.

In Figs. 8 through 11, the reference numeral
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Respecti ve servonotors 19A, 19B. in each of the travel abl e body driving
devices 6 through 8 and torque notors 49A, 49B in the braking device 9 are
made el ectrically synchronous with each other. O her enbodi nents of this

i nvention will then be described. In Figs. 8 through 11, the reference™,
nuneral - 15 - 71 indicates a first rail having an |-shaped cross-
section and being.fixed to and supported by the beanms of the ceiling

. through the brackets 72. In the first rail 71, a signal power supply
device 73 is disposed throughout the length of the side reverse to that on
whi ch the brackets 72 are connected to each other. The nuneral 75 indicates
a travel abl e b%llyindppatéseda afirgti retll hyavives far sI-staiped crbeiss- travel abl e
body 75 is provided with a pair of trolley main bodies 76, 77 disposed in
the front and seatlendendabemggtftmedeﬁnﬂan@;shpnnntaﬂ1byatmeduct|on gear 78
fixed to the upper part of the front trolley main body 76, a driving device
79 acting in'aggémﬁaﬂfohhﬂﬁ@?ﬁl*@grthRRﬂghnthﬁﬁhT&R¥etﬁu?zb ddinvi ng wheel 81
which is fltted on _the transverse oufput. shaft 80 projecting fromthe
reduction gear B8 £4BSti TR ofly 1R ?1&%& 1+pgver supply device 73

-1s-disposed-throughout the length of the side reverse
o that on which the brackets 72 are connected to
each other. 'The humera1 75 indicates a travelable
body supported and guided by the first rail I. .
" This trgvelable'body 75 is provided with a pair of
trolley main bodies 76, 77 diébbéed:in the front
and rear sides along the ‘traveling directioh, a
reduction gear'785fiied‘td'thé'uppef part of the
front trolle&_maih'bédy 76, a driving device 79
acting in association with the reduction gear 178,
and a driving wheel 81 which-is'fitted on the
transverse output shaft 80 projecting from the

reduction gear 78 and rides on the first'faii.l.

The travelable bodyﬁ75 is further provided with: -\

a transverse shaft 83'fikéd't0'the'ﬁpper part of

" the rear trolley main body 77 through the ‘bearing
82; a follower wheel B4 fitted on the abovesaid
shaft 83 and riding on the first rail 1; side
swing preventive rollers 85, 86 fitted on both
trolley mein bodies 76, 77 and capéﬁleZOf ﬁbﬁtting

on upper both ends and lower both ends of the

16 -
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The travel able body 75 is further provided with: a transverse shaft 83
fixed to the upper part of the rear trolley main body 77 through the
hearing 82; a follower wheel 84 fitted on the abovesaid shaft 83 and riding
on the first rail 1; side swing preventive rollers 85, 86 fitted on both
trol ¥ main bodies 76, 77 and capabl e of abutting on upper both ends and
lower both ends of the - 16 - first rail 71; and a floating preventive
roller 88 fitted on the front trolley main body 76 through the spring 87
and capabl e of abutting on the under- side of the first rail 71.
Furthernore, the travel able_body 75 is ro- vided with: a |ongitudinal
connecting | ever 9f1P§F €§ﬁﬁellrn@n%oﬁ Q%ﬁlﬁglnﬁﬁW¢4iiYee§‘ er76 t hrough

t he connectors 89 oat i preve tive roller | to the side
of the connect- §9$Feél°%tgg? PR dﬁr?k%ﬁytqﬁiq Viréxigf°ﬁﬁhn body
77 and capabl e of uttin nder |de of, t.he first ,rail a power
col l ecting device gg‘ fP?Egngoaﬁh%n r%?ﬁ’a? I?%fb&ht & b é‘ oﬁmﬁ -si gnal

power supply devic o, 94 fixed to the connecting
| ever 91. A power ?F§§3n1tgg? S§PL£ i?ggﬁfed for the -

Furthermore, the travelable body 75 is pro-
vided with: a longitudinal connecting lever 91
for connecting both trolley main bodies 76, 76
through the connectors 89, 90; a floating preven-
\ tive rollers 92 fixed to the side of the connect-
ing lever 91 at a position near the rear trolley
mﬁin body 77 and capable  of abutting on the under-
side of the first rail 71; a power collecting device
93 fixed to the front trolley and slidable on the
signal.power supply device 73; and a control board
94 fixed to the connecting lever 91l.
A power transmitter 95 is provided for the
. travelable body 75. In detail, a pair of trans-
W verse pins'97.'98 are fixed to the forward end |
underside of the connecting levér 91 in the 1ongi-.
tudinal direction thrdugh the bracket 96 and a
power transmitter 9% is vertically swingably fixed |
to the transverse pin 98 on the'rear'eide. A
power transmitter 25 is directed forward and an
operation lever 99 swinging with the transmitter

25 in one body extends rearward. Oppositely to
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travel abl.e body 75. In detail, a pair of trans- verse pins 97, 98 are fixed
to the forward end undersi de of the connecting lever 91 in the |ongi-

tudi nal direction through the bracket 96 and a power transmtter 95 is .
vertically swingably fixed to the transverse pin 98 on the rear side. A
power transmtter 25 is directed forward and an operation | ever 99 sw'¥ging
wth the transmtter 25 in one body extends rearward. Oppositely to - 17 -
the power transmtter 25, a dog 100 is vertically swingably fixed to the
transverse pin 97 on the front side. The pomer transnitter 95 and t he dog

thi's way. & trH0EIRGY 'Zeﬂmﬂ%ﬁ%ﬁ%m 395" 457 VESRICHS the travel
abl e body 75 o r 0 Sthuct e s shown in Fig.
: gﬁ.ﬁgaﬁa# )ﬁ%ﬁ Yo pﬁié‘ tz:gg\jsje%s% %:m br., &51 th h

12. The circul are provi exanple, to be

spaced fronyeggpgﬂﬁhgid . %ﬁkéﬁhgﬁé} ﬁgﬁ 8§og%gl%ﬁg 58 veying device

110 is provid ween: atory p n Figs. 8
t hrough 10 and Jar o) . eadi $B0pEd
transversely a g%gaa%gl%ﬁﬁfwt e férst ?03{?{ .y%ik egg sagcoﬁd‘68

lowered at free end. In this.way; a travelable

body conveying device:102 for conveying the travel-
able body 75_6n the circulatory path 101 is con-
structed as shown in Fig. 12. .
o The .circulatory paths 101 are. provided in pair,
_.for example, %o be spaced from each other as shown
in Fig. 12 and a loop-like conveying device 110 is
 provided between both circulatory paths 101.

As shown in Figs. 8 through 10 and Fig. 16, a
pair of second rails 111 are:disposed transversely
along and below the first rail 71. These second

_rails 111 are supported by the ceiling beams through
the brackets 112 and a trolley device 114 travelable
on the fixed path 113 of the conveying device 110 "
while supported and guided by the second rails 111
is.profided,

_Thg trolley device 114.is composed.of= a transg-
verse pair of front tfolleys 115, a-trangyg;se pair
of rear trolleys 116; a frame 119 connec%g@ito two

trolleys 115, 116 on one transverse side-fﬁrough
the connecting member 117 and supported by the two
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rails 111 are supported by the ceiling beans through the brackets 112 and a
trolley device 114 travel able on the fixed path 113 of the conveying device
110 whil e supported and guided by the second rails 111 is provided. The
trolley.device 114 is conposed of: a trans- verse pair of front trolleys
115, &transverse pair of rear trolleys 116; a frame 119 connected to two
trolleys 115, 116 on one transverse side through the connecting nenber 117
and supported by the two - 18 - trolleys 115, 116 on the other
transverse side through the transverse slide nechanism 118;. guide rollers

120, 121 Tixed 10 RephbgRl bexs 1o of R a AL agded oY the,
rollers 124, 125. ?hggggﬁrtﬁ%thgng+%§ggfé¥fggaJJ i¥$91a%%t%&ahlded wth

vertical rods 127 depending froma plurality of places on Si'des of the

frame 119 and withrpegerii 1g0Pi 8£SriRéi PEQ) KEEH Nord 1AM of,F A6t he | ower
end of the vertical lever 127. A cross-sectionally rectangular pipe-like

e o L iy 3P0l ol Uy Gho st i eicont 2
a side swing preventive roller 122; and floating
preventive rollers 124, 125.

A hanger 126 is fixed to the frame 119 and
provided with verticai rods 127 depending from a
- plurality of places on both sides of the frame 119

| and with receiving pieceé_128 projecting inwardly

from the lower end of the vertical lever 127.

A cross-sectionally rectangular pipe-like
pressure receiving Body 129 is longitudinally dis-
posed on the central portion of the widthwise
direction 6n the upper_surface of the frame 119.

A detachéble follower 130 with which the power
transmitter 95 for the travelable body 75 is engage-
able is provided to project from the upper su:face
of the preséure receiving Eody 129. The pressure
receiving body 130 and power transmitter 95 compose
a powér fransmission device 105 which makes the
trolley device 114 engagéable with or disengageable
from the travelable body 75. A follower engageable
part 131.13 provided in a position near one side on

the framé 119,
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direction on the upper surface of the frane 119. A detachable follower 130
with which the power transmtter 95 for the travel able body 75 is engage-
able is provided to project fromthe upper surface of the pressure - >
recei ving body 129. The pressure receiving body 130 and power transm-tfer
95 conpose a power transm ssion device 105 which nmakes the trolley device
114 engageable with or di sengageable fromthe travel able body 75. A _
fol |l oner engageable part-131 is provided in a position near one side on the
frame 119. - 19 - As shown in Fig. 8 and Figs. 13 through 15, tractive
means 132 is provided on the rear under- side of the pressure receiving

body 129 and, on thqgf baBknSiHEeFiE0! BOYRE PIAMN 1B akSrokish i35 pr 0- Vi ded.

Bot h nmeans 132, 133 conposing a tractive device 134. In.detail, a vertical

shaft 135 i s sugachRevdciledAVNTIBPdigNpFHRIdéDNén StIE Wdar Ainduressur e
recei ving body 129 and follower drawn neans 133 is projected forwardly from

the cylinder 13idei bfedhenpréssueet recéivingtbddp X298 drd nem ot at abl e
around the vertical shaft axis 136. .On the forward end of follower drawn
means 133, foIWhmefrongagédbhefaﬁhqwe13®raunLmnunaﬂsbiniﬁegndﬁmﬂy f or ned
and a sem - vided. Both means 132, 133 composing a tractive
device 134. In detail, a vertical shaft 135 is sus-
pended downward on the front'side-bf the pressure
féceiving body 129 and foilbwér.dfaﬁh meghs”133 is o
projected forwardly from the_cylinder 137 fitted '
‘on the vertical shaft 135 and being rotatabié around
the vertical shaft axis 136. Oh.fhe forward end of
follower drawn"means 133, folloﬁer.ehgégeable means
138 is upwardly projectingly formédignd a semi-
circular recess 139'is.formed'6n'the shrfacg of the
projection 138 on the side of the vertical shaft
135 and in the:central poftion of thgzwidthw;se
direction of the pfojéétion 138. Alfensién spring
142 is_exténded betﬁeen'tﬁé projectiqﬁ 140 project-
ing rearwardly ffoﬁ fhe cyiinder 137.aﬁd thg hracket
' 141 fixed to the underside'bf'the'preééure redeivihg
body 129 for'maintaining:the.heutraiity'of tractive
means 132. " | an
A transverse shaft 143 is fixed to the:pressure
receiving body 129 at the rear side through the
bracket 150 and, to this shaft 143, tractive.méans
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circular recess 139 is fornmed on the surface of the projection 138 on the
side of the vertical shaft 135 and in the central portion of the w dthw se
di rection of the projection 138. A tension spring 142 is extended between
the projection 140 project- ing rearwardly fromthe cylinder 137 and the
bracket 141 fixed to the underside of the pressure receiving body 129 for
mai ntai ning the neutrality of tractive neans 132. A transverse shaft 143 is
fixed to the pressure receiving body 129 at the rear side through the
bracket 150 and, to this shaft 143, tractive nmeans - 20 - |, 132 is

vertically sw ngabhyof ijsederdicaNUFI8aPhLaBIPI £OEPN 1 dipta@iatden th a
mat i ng engageabl e projection 138 from above 1s downwardly connected to the

rear end of tractiprojeatioh3244a8dgaping0nithad end ®ingrenkdipdablle xed to
the recess 139 through the verti cal g?n 146. Tractive nmeans 132 i's kept

hori zontal by a st gmogectdonf 138dfromt akobe etk alovirbiamilky acornedtedd5 for
novi ng tractive nmeans 132 upward (for separating notion) is fixed to the
rear end of tractive rhbengeaz2endrofighrattive aneans si3dy mmtU@n As shown in
Ao 12 a travelggﬁzaZ%g lgr;gkggr 145 is fixed to the recess 139
through the vertical pin 146. Tractive means 132
is kept horizontal by a stopper 147 fixed to the
bracket 150 and a wheel 145 for moving tractive
N\ ' means 132 upward (for separating motion) is fixed
to the rear end of tractive means 132 through the
transverse pin 149.
As shown in Fig. 12, a travelable body driving
device 160 is provided near the junction between
the conveying device 110 and the travelable body
conveying device 102.__As shown in Figs. 16 through
19, a frame-like bed 161 is provided between oppos-
'ing iﬁternal surfaces of the second rails li. The
bed 161 supports a pair of vertical shafts 163
arranged in the transverse direction through the
brackets 162, and support tables 165 are rotatably
fixed to the upper ends of both vertical shafts
163 through bearings 164. On the upper surfaces
~ of the supporf tables 165, servomotors 166 and

reduction gears 167 movably connected to the servo-

motors 166 are provided. Vertical driving shafts
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device 160 is provided near the junction between the conveying device 110
and the travel abl e body conveyi ng device 102. As shown in Figs. 16 through
19, a frame-like bed 161 is provided between oppos- ing internal surfaces *
of the second rails 11. The bed 161 supports a pair of vertical shafts163
arranged in the transverse direction through the brackets 162, and support
tables 165 are rotatably fixed to the upper ends of both vertical shafts
163 t hrough bearings 164. On the upper surfaces of the support tables 165,
servonotors 166 and reduction gears 167 novably connected to the servo-
motors 166 are provided. Vertical driving shafts - 21 - . 170 are
rotatably di spog:@@ Gﬁetﬁ@t%F&bkﬁt%lmﬁlg ha b 188 fromthe

under si des of bgth support tables, 165 through the bearings, 169. The upper
ends of the dri 9PREWERAIT sSUSBEBTAAR HFRRt (Hie (HpQaTE MG OToROEo! ¢ he

out put shafts 171 down-,wardly. oj.ecting f.romthe redyction_gears 167

t hr ough t he couﬁPPRagQ1‘7’;\813%1%&5‘%%3%%T{ﬂ‘a Bdi%\t?l’ng'rgﬁafts 170,
pressing rollerg ! , rs: DL Ear L EF - are fi Bot h press-
ing rollers 173‘38%%%%%%’{‘%%’2% gsr_lhc#(cﬁe%{l?r?f a?;eor%oég%%tggher by

SWi ngi ng the supgothe! #BLEF &fidPs of the output shafts 171 down-

wardly pquécting'from'thé reduction gears 167

through the couplings 172, To“fheflower'éﬁds of
the driving snaftsf17o;‘pressiﬁg,roliers 173 mede
of, for example, urethane are fixed. Both press-
ing rollers 173 can be brought close to and distant
from each other by swinging'the.support tables 165
around the axes of the'veffical-Shafts 163, and are
set at a level permittiﬁg”both'roliers to abut on
- both surfaces of the pressure receiving body with
“the approach of both rollers. I
A device 174 for bringing both pressing rollers
173 close to and distant from each other comprises:
longitudinal raisl 173 provided on the beds 161 ),
'between the support tables 165; sliding bodies 176
" supported and guided by said rails 175; a pair of
links 179 connected to the sliding bodies 176 at
" base end through the vertical pins 177 and also
connected'fo_the support tables 165 at free end
" through the vertical pins 178; and a pﬁsh¥§ﬁ11

"lever 181 comnected to the vertical pin 177 at one
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§
around the axes of the vertical shafts 163, and are set at a |evel
permtting both rollers to abut on both surfaces of the pressure receiving
body with the approach of both rollers. A device 174 for bringing both
pressing rollers 173 close to and distant from each other conprises:
Iongl?udlnal rai sl 173 provided on the beds 161 between the support tables
165; sliding bodies 176 supported and guided by said rails 175; a pair of
links 179 connected to the sliding bodies 176 at base end through the
vertical pins 177 and al so connected to the support tables 165 at free end

through the verticakngi aadlzgtiﬁ@sd &t PHd)- Pthdr | B hoaodiagkien to the
vertical pin 177 at one - - end and acti ng, at the other end, in

association with a wy.ithndeeylﬁﬂdeﬂ D8O al A tylwialricty &5 rb3A efrer 182pporti ng

t he support tables 165 are provided on the beds 161. As shown in Fig. 12, a
braki ng device 190 ferpsuppdetiingathe hsupport gatilemilé5 @re providedyi ng '
equi pnent 110 fromthe travel abl e body conveyi ng device 102. The braking
device 190, as showeni §hgj hedsoléls in the sane structure as that of the

travel abl e body driving devicé 160. The reference
As shown in Fig. 12, a braking device 190 is

provided near the divergent point of the conveying
equipment 110 frqm the travelable body conveying
device 102. The braking device 190, as shown in
U Fig. 19, is in the same structure as that of the
trévelable body driving device 160. The reference
numeral 191 indicates a bed; 192, bracket; 193,
vértical shaft; 195, support table; 197, reduction
gear; 200, driving shafﬁ; 203,'pressing roller;
204, actuating device; 207, 208, vertical pin;
209, link; 210, cylinder;'211, ﬁush-pull lever;
and 212, roller. The reduction gear 197 is provided.
on one side only and movably connected to the torque
motor 196. _
| As shown in Flgs. 11 and 12, releasing means
_220 (a pair of guide rails) actuating upward (for
releasing motion) the power transmitting_device 95
are providéd on the upstresm side of the braking
- device 190 and a feeder 221 acting on the follower
engageable body 131 adabted to conve& the trolley
devibe.144'is provided betﬁeen said releasing
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numeral 191 indicates a bed; 192, bracket; 193, vertical shaft; 195,

support table; 197, reduction gear; 200, driving shaft; 203, pressing
roller; 204, actuating device; 207, 208, vertical pin; 209, link; 210, *
cylinder; 2117 "push-pull lever; and 212, roller. The reduction.gear 1§7 S
provi ded on one side only and novably connected to the torque notor 195f As
shown in Figs. 11 and 12, releasing neans 220 (a pair of guide rails)
actuating upward (for releasing notion) the power transmtting device 95
~are provided on the upstream side of the braking device 190 and a feeder

221 acting on-the foll ower engageabl e .body 131 ‘adapted to convey the

troll ey devi ce maanss230 candicthe cbraiing devias d90.ng - 23 - means 220

and the braking device -190. Wthin the range from:ithe position of the .
braki ng device 190 t¥ithie wetmeaﬂ@n&bﬁ mﬂﬁmmmﬁgt&en ce 160, guide

neans 223 for the wheel 148.i s ovi ded. shown in Fig.
15, is conposed Feking ‘El?)ﬂe?e b9 Jbha '“zz‘%aﬂlf Bﬁ‘@ eo%@ d¥25 so that
t he vv_heel 148 |§§503| ti gYef%é\gfé(gbetV\e en n];eoarnsmég %orxu q;% e%e%imant bet ween

tractive neans
148 is provided. Guide meane 223, as shown in

Fig. 15, is composed of the upper guide rail 224
‘and the lower one 225 so that the wheel 148 is
'positioned therebetween for maintaining engagement
between tractive means 132 and follower drawn
means 133 Both guide rails 224, 225 rise upward
for guiding the wheel 145 upward after pasaing the
part corresponding to the travelable body driv1ng
device 160.

An operation to convey the trolley device 114
will be described. "

In the place not subjected to action of the -
travelable body conveylng dev1ce 102, that is, a
space between the braking device 190 and the travel- \_)
able body driving deV1ce 160, the trolley devices
114 are kept in etorage and conveyed while connected
to each other. As shown in Fig. 8 and Figs. 13
through 15, the roller 145 of tractive means 132
of the tractive device 134 engages with the recess
139 of another driving ‘means 133 from above and

engagement therebetween is firmly maintained
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means 133. Both guide rails 224, 225 rise upward for guiding the wheel 145
upward after passing the part corresponding to the travel able body driving
device 160. An operation to convey the trolley device 114 will be
descri.bed. In the place not subjected to action of the travel abl e body
convey¥ng device 102, that is, a space between the braking device 190 and
the travel - able body driving device 160, the trolley devices 114 are kept
in storage and conveyed whil e connected to each other. As shown in Fig. 8
and Figs. 13 through 15, the_ roller 145 of tractive nmeans 132 of the
tractive device 134béﬂ§B§%s°ﬁuEQﬁiﬁkQﬂ%ﬁ&ﬁﬂf tae @heéﬂoﬂﬁ§rbaﬁﬁeehg neans
133 from above and engagenent therebetween is firnly maintained_-

because of positiongﬂg gfrﬂ‘%sv@\%ded 28 leetm@eﬁ“d-éllé‘é Agvigeo243. 225 of t he

gui ding device 223. Int | abl e od r|V| deV|ce 160 s shown in

Figs. 16 through 18, thefﬁu qve e BeV &Sﬁt}ggtion of the
i nd 180 d | 5 h th
k179, Thue, t heo8 ffiort" £ bffeéss 19 ts‘!v‘m‘e”r?} ﬁﬁdt@% ByBREPRLE R0 o 163

lever 181 is drawn by contraction of the cylinder

180 and pulling force acts on the support table
165 through the link 179. Thus, thé support
tables 165 swing around the vertical shafts 163
in such directions thst both tables draw closer
to each other and both pressing rollers 173 are
adapted to abut on both surfaces of the pressure
receiving body 129. At this time, both pressing
rollers 173 are driven in the diréctions oppos;te
to each other. In detail, the output shaft 171 is
rotated by the servomotor 166 and revolutions of
the driving shaft 170 rotating integrally with
and through the coupling 172 are transmitted to
- the pressing rollers 173 so that both pressing
- -rollers.l73 are forcedly rotated in the directions
E opposite to each other.
- With these pressing rollers 173 under forced
rotation adapted to abut on.both surfaces of the
| pressure receiving body 129, conveying force is
exertéd'on the trolley device 114, vhereby the
trolley device 114 is conveyed in the direction F
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in such directions that both tables draw cl oser to each other and both
pressing rollers 173 are adapted to abut on both surfaces of the pressure
receiving body 129. At this time, both pressing rollers 173 are driven in *
the directions opposite to each other. In detail, the output shaft 171 s
rotated by the servonotor 166 and revol utions of the driving shaft 170
rotating integrally with and through the coupling 172 are transmitted to
the pressing rollers 173 so that - both pressing rollers 173 are forcedly
rotated in the directions E opposite to each other. Wth these pressing
rollers 173 under forced rotation adapted to abut on both surfaces of the

pressure receianghgqgéx%$2??g§h%f%ingAﬁgﬁ&i ifiﬁ?“”%ﬁ?iﬁFE t%@ trolley

devi ce 114, wherebyt evi ce I's convleyed in thevdirection F -

25 - of thegbixed paaddis 1A% dlibOedd iy {RELIGP\RN iy ce 114 dravs

the succeeding trolTey devices 114 through ttactive‘neans 134. During the
opera- tion tOmga‘ﬁhibﬁghrai-aeywevﬁe&sllﬁﬂ_.or IROFMEY e dieriele use of the

travel abl e body driving device, at the trolley device 114 positioned on the
rear end side, tiba poedpawgthel tPo1PEP dévide IN4kiow conveyance |
by the use of_the'travelablg-b@dy{driving device,
at the §r¢11ey_device 114 positioned on the rear
end:side, the pressing roller 203 of the braking
device 190 is preséed-to the side pressure receiv- i_)
ing body 129. 1In this-way,_ﬁhe trolley'devices
114 are prevented from running away:ahd no gep is
~ produced in the engagement of tractive means 134,
whereby smooth conveyance;and storage without
noise caused by strike of parts are ensured. - At
this time,.rotating force in the direction G
opposite to that F of conveyance acts, as shown in
Fig. 19, on both pressing rollers 203 of the brak-
ing device 190, however, compulaive'rotational force
of the_travelabie body driving device 160 is sub-
stantially stronger than that in the direction G
and, as a result, both pressing rollers 203 are
rotated in the same direction H as thet of the
pressing rollers 173 to generate braking action.
~ Conveyance depending on traction is performed
on the fixed path 113 as described above and, when
an inclining part 113a is provided on the fixed
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device 190 is pressed to the side pressure receiv- ing body 129. In this
way, the trolley devices 114 are prevented fromrunning away and no gap is
produced in the engagenent of tractive nmeans 134, whereby snpboth conveyance
and storage w thout noi se caused by strike of parts are ensured. At this
time,otating force in the direction G opposite to that F of conveyance
acts, as shown in Fig. 19, on both pressing rollers 203 of the brak- ing
devi ce 190, however, conpul sive rotational force of the travel abl e body
driving device 160 is sub- stantially stronger than that in the direction G

and, as a result, beabhple3saslskioit eif P8 AE, relitdse Qireetiane _
direction Has that of the pressing rollers 173 to generate braking action.

Conveyance dependi nghangingcfopee i propoftioml oo tihe degreéepatth 113 as
descri bed above and, when an inclining part 113a is provided on the fixed -
26 - path 113 asiskddnatihofi gre i@enerated vin diheediriomt emdngieny f orce
proportional to the degree of inclination are generated in the front and
rear ends of tracti¢gdfeffistragtive meansdbInbhasm be gbsoryefol | oner

drawn neans 133 around,the ver%ical shaft .axis 136 .in opposition to the
: by turning follower drawn means 133 around the

vertical shaft axis 136 in opposition to.the.
tension spring 142, whereby'engagement between
‘the recess 139 and the roller 145 is ﬁaintained.
W When the trolley device 114 is completely
| conveyed out by the travelable body driving device
160, the guide wheel 148 is guided to the rising
pert of guide means 223 and thereby tractive
means 132 is movéd upward around the transverse
shaft 143 as shown by an imaginary line in'Fig. 13
and disengaged from the recess 139.
' In thié way, to the trolley devicé 144 put
into a free state, the travelable body.75 on the
travelable body conveying device 102 is connected
through a power transmission device 105. In detail,
as shown in Figs. 9 and 10, a follower 130 is
positioned between the power fransmitting body 95
and the dog 100 and connection is performed by
springing'up the power transmitting body 95 with
the folloﬁer 1%0 haﬁing been moved or by springing
up the follower in stbppage with the dog 100 having
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tension spring 142, whereby engagenent between the recess 139 and the

roller 145 is maintai ned. Wien the trolley device 114 is conpletely -
conveyed out by the travel able body driving device 160, the guide wheel 148+
is guided to the rising part of guide neans 223 and thereby tractive nEans
132 is noved upward around the transverse shaft 143 as shown by an

imaginary line in Fig. 13 and di sengaged fromthe recess 139. In this way,
to the trolley device 144 put into a free state, the travel able body 75 on
the travel abl e- body conveying device 102 is connected through a power
transmi ssion device 105. In detail, as shown in Figs. 9 and 10, a foll ower
130 is positionﬁgvgg;meen the power transnmtting body 95 and the dog 100
and connection is performed by springing up the .power transmitting body 95

with the foll ower 13@play : SEH 4 B4 ol lower in
stoppage with the dogh%()\gb%g\??%gm?rr’g%&? e ?r%r\l/etgééﬁrlﬁeﬁ?e} g‘\%‘lltlg%je body 75 .

can adapt the tgeview devi €8 t¥dved wisHetravélingoe!itw &¥n ifs own in the

state in which the transmtting device 105is connected to the follower 60.

At this time, tithe state in which the transmitting device 105 is
coﬁhected to the:fdllower 66, At this time, tﬁe
driving wheéi Sl_is fo;cedly rotated with the
driving defice 79 actuéteﬁ, Then, ﬁhe travelable
bod& 75 is suppofted pn.the.fipst:rail T1 thréugh
é plurélity of wheels 81,_préveﬁtéd from trans-
vefse swing Sy a pluralityldf_tfanqurse sw;ng
preventiﬁe;rbllers 85, 86 aﬁd_from floéting by a
plurality.Qf.the.floatihg pieventive rollers 88,
92 so as_fo run on fhe girculaﬁory path.101.
Travelihg force is trapgmitfed from the power
transmittiﬁg body 95 to the trolley device 114
through the follower 130. Thus, the trolley device
114 is supportedaahd guided_by the second rails 11
through gﬁide foilers_lZO. 121 and transveise swing
preventive roilers 122, 123 so as to run_oh.the
fixed path 113. o |

.The trolley deﬁice 114.is pfefenfed from

funhing away on #céount'of strike 6f_th& follower
130 wifh the dogllod. “Supply_bf power ié the
.travelable bbdy ?S_depends_on sliding édntéct of
the power collector 93 with.tﬁe sigﬁal;power supply
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driving wheel 81 is forcedly rotated with the driving device 79 actuated.
Then, the travel able body 75 is supported on the first rail 71 through a
plurality of wheels 81, prevented fromtrans- verse swing by a plurality of
transverse swing preventive rollers 85, 86 and fromfloating by a plurality
of th&ifloating preventive rollers 88, 92 so as to run on the circulatory
path 101. Traveling force is transmtted fromthe power transmtting body
95 to the trolley device 114 through the follower 130. Thus, the trolley
device 114 is supported and guided by the second rails 11 through guide
rollers 120, 121 and tran%yerse smﬁngygreventive rollers, 122, 123 so as to

run on the fixed p&&Viee3733n¥hepotr % pégpéaniand | 2eepRtOR RF f r om r unni ng
away on account of strike of the follo 30 with th 100. Supply of
power to the travel®é 059'97?93;8&?8&?5?\%9?&ﬂgc%ﬁ{‘gﬁgp%?t t4e power
f?l’ilng(riit g;i gﬁ ;Mnghrgégepgx%n%lgf ggﬁgrﬁaﬁgggkélbgsgsgnﬁ%lrg‘g‘\flé\glg%fgo%e Spo! part
gg_:gecggfi":‘?ﬂf‘ﬂg %rt‘eoggfr?’ge?é a2 rlinh®hgGOBb" 8k %e&oﬁfi)ﬁi?a&?e P¥bdetl 9. SO
of the trolley device. _ o
In bringing the trolley device 114 which has
. beén driven as above into storage on the fixed path
113, engagement of the powér trénsmission device
— - 105 is released bj releasing means 220. In detail,
a manipulating lever 99 is operated by releasing
means 220.as shown by an imaginary line and continu-
ous line in Fig.-ll and the power transmitting body
95 is swung upward as shown by-an imaginary line in
Fig. 10. Thus; the trévelable body 75 passes away
‘whereas the trolley device 114 is left behind.
The feeder device 221 acts on the follower 131 of
.the trolley device 114 left behind so as to engage
therewith and the connector 144 of a trolley
device is connected fo that of the preceding
trolley device 114 af the:downstream side of the
bréking device 190 by fhe feeding action of the
feeder device 221. Connection as above is auto-
matically performed by étrike of the follower
projection 138 of followér.drawn means 133 with
the engaging projection 144 of tractive'means 132
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of the trolley device. In bringing the trolley device 114 which has been
driven as above into storage on the fixed path 113, engagement of the power
transm ssion device 105 is rel eased by rel easi ng neans 220. In detail, a s
nanlpulatlng lever 99 is operated by releasing means 220 as shown by a”\
~imaginary line and continu- ous line in Fig. 11 and the power transn1tf’ng
body 95 is swung upward as shown by an inmaginary line in Fig. 10. Thus, the
travel abl e body 75 passes away whereas the trolley device 114 is left

behi nd. The feeder device 221 acts on the follower 131 of the trolley

device 114 left behind so as to engage therewith and the connector 144 of a

troll ey device 5?52 Egghgdtgg %gggdggaﬁgeﬁg%ecedlng trolley device 114 at.

t he downstream bra I ng vi ce by the feeding action of the

feeder device 221. Cggaett hABtASrabA¥EdiRe Rt Or TR CllYont3& or ned by
strike of the follower projection 138 of follower drawn neans 133 with the

engagi ng proj ecywian té4deberinedive means 132 - 29 - for rai sing
tractive nmeans 132. Still another enbodi ment. of this invention will be
descri bed. = .~ The structure of the embodiment is similar to

that of the aforesaiad embodiment as shown in Figs.

1 through 7."'However;'the'embodiment of this

invention is different from the others in that a

plate-like pressure'receiving-body'226 is downwardly Q_)

' suspended from the center of the underside of the '
main body 2 of the truck 1 and pres51ng rollers 234,
23B are pressed to both side surfaces of the pressure
receiving body 226. Since both rollers 234, 23B are
disposed between both'rails 4, 4,-a driving'source
227 for both rollers 23A 233 is provided in a pit
228 formed between the rails 4, 4. Both rollers
234, 23B are driven together by one servomotor 19

~ only with the use of a train of gears.

~ In the above described embodiments, a pair of

pressing rollers 23A, 23B, and 173 capable of

 being brought closer to and distant from a travel-
able body are used for conveyance of the travel-

" able body,'however, the'purpose may be satisfied
by forming'one of a pair.oflpressing rollers into
conveyance.type and the other into stationary type.

Further, an alternative including pressing rollers
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The structure of the enbodinent is simlar to that of the aforesaid

enbodi nent as shown in Figs. 1 through 7. However, the enbodi nent of this
invention is different fromthe others in that a plate-like pressure

recei wiig body 226 is downwardly suspended fromthe center of the underside
of the main body 2 of the truck 1 and pressing rollers 23A, 23B are pressed
to both side surfaces of the pressure receiving body 226. Since both
rollers 23A, 23B are di sposed between both rails 4, 4, a driving source 227
for both rollers 23A, 23Bis provided in a pit 228 fornmed between the rails

4, 4. Both rollers gﬁpﬂ%@eg;@ﬁ A= tth%g%tmgggggfpggégg%ggoﬁgf 19 only

with the use of a train In the above Cri dinments, a
pair of pressing r0|fﬁé§sﬁ§ﬁix?g§%ovﬁidmk?y33%§ﬂ§"éb¢ ofinBeeag &f opaltess oser
to and distant froma travel- able body are used for conveyance of the
travel - able body, howergvrelidie yelitpde beayreesedt itsf thd byatelablg one of
a pair of pressing rollers into conveyance type and the other into
stationary type. Furbddy, man e tumedatfiore diniviing thepteavebgblel baty. - 30 -
of driving type .and the others of idle type-not transmtting power nay
suffice. Instead of rollers,
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a traveling belt to be pressed to the travel able body nmay be used for
driving the travel able body. - 31 - CLAI M1 A device for
conveyi ng travel abl e bodies provided with: a fixed path alTow ng a
plurality of travel- able bodies to freely tr allgnq,t()
.be substantially in close contact wth each ot tl!l mﬁ m“’g‘“ transmt
traveling power to said travel abl e bodi es; |ng power
transmtting neans is disposed to correspond to one of a plurality of said
aligned travel abl e bodi es which is positioned on at | east one end of the
alignnment; said traveling power transnittlng means is provided with: neans
to drive said travel able body with fg g %Ofa force whil e pressing one of
both side surfaces of said travel abl d means to back up the force,

which is exerteq by ?ﬁ v?hgvkgg gEﬁgaY%@é g%g?%ig?}ave 4 surface of the

travel abl e body; ‘at- Si de sur e body.
provided with:

a fixed path allowing a plurality of travel-
able bodies to freely travel thereon while aligned '
to be substantially in close.contact with each
other; and

means to transmit traveling powér.to said Q_J
travelable bodies; wherein,
| said traveling power trénsmitting means is
disposed to correspond to one of a plurality of
said aligned travelable bodies which is positioned
on at léast one end of the alignment;

said traveling power transmitting means is
provided with:

means to drive said travelable body with
frictional force while pressing.one of both side
surfaces of said travelable body; and

means to-back up the force, which is exerted
by said driving means for pressing one side surface
of the travelable body, at the other side surface
of the travelable body.
2. A device for conveyance as set forth in Claim
1, vherein said back-up means presses the other

side surface of the travelable body and drives
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2. A device for conveyance as set forth in Caim1, wherein said back-up
nmeans presses the other side surface of the travel able body and drives - 32
r said travel able body with frictional force. 3. A devi ce for
conveyance as set forth in Caim1, wherein driving ' | Wit h:
vertieal shafts disposed aside a fixed path; support mﬂHuﬂlfﬂllEmHﬁ aid
vertical shafts swingably in the horizontal direction;*préesdind rellers

provi ded on said support tables and pressed to side surfaces of the
travel abl e body with swing notion of the support tables; neans provided on

said s ort tables ' rressi.ng_rol.lers_for.rotati,on;: and telescopic
dr:vin;pgeans for s%?ﬂ%i?%?éé%%ﬁiﬁf th§§I3§}°3?°nai 589?%9 for P

e as set forth 4 ' ' raki.n | S. previded to be
S?P;ﬁéggécorrespond?hglydggg%%%ﬁgiué%%ﬁﬁgggpgf g%-gfgsgpgﬁbe1%o§¥%§maligned
substantially in clpseukendfetaMivihe 4hnd! 187 pro¥il oenbody is disposed

on the extreme- downstream side, and | nparts braking torce smaller in

intensity than the dri vivygrfidge s)faﬁﬂsauglsip@geaoggg_dgrgngﬁédiﬁgtmeans to
said travel -

support tables fixed to said vertical shafts
swingably in the horizontal direction;

pressing rollers_prdvided on said support tables
and pressed to side surfaces of the travelable body

\ with swing motion of the support tables;

means provided on said support tables and said
pressing rollers for rotation; and

telescopic driving means for swinging said
support tables. -
4. A device for conveyance as set‘forth-in Claim
1, wherein braking means is provided to be arranged
correspondingly to one of a plurality of travelable
bodies aligned substantiaily in close contact with
each other, which one'body is disposed on the
extreme downstream side, and imparts braking force
smaller in intensity than the driving fofce of
traveling power transmitting means to said travel-
able bodies.
5. A device for conveyance as set forth in Claim
4, wherein braking means is provided with:

braking roller means capable of abutting on
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abl e bodi es. 5. A device for conveyance as set forth in Caim4, wherein
braking means is provided with: braking roller means capable of abutting on
- 33- the side surface of the travel abl e bedy;—and neans to act in
association with said braking roller nmeans and to inpart rotational fofce
to said braking roller means for. counter-conmnmﬂmmm,uﬁmevi ce for”
conveyance as set forth in Caim3, wherein dy is provided
with a pressure receiving body extending in t he ﬁlrbctloﬁ of travel of said
travel abl e body and traveling power transmtting means acts upon both side
sur- faces of said pressure receiving body. 7. . A device for conveyance as
set forth in O she sidehsueface o thefteanpieahle &ndys, andpair of pressing
rollers, and a palr of rotatablg driving neans are dispqgsed on both sides,

C

respectively, of themﬁ%§sﬁ?ea? B0 \AFRP BARA Oy - B 893& drakdngevice i s
ded f b bot h bl e di stant_ f, h

bt hor whi | o svi FOLAEELBEARS AHRLSEQ cHEPRAT GER SRkl O TAS 148y S con-

currently draw glogenst ool nkRS ol r&éﬂﬂb@r—pé&ﬁfd&r udecei Ving body.

© 6. A device for conveyance as set forth in Claim

3, wherein'the'tfavelable body is provided with a
pressure receiving body*exténding in the direction
of travel of said travelable body and traveling
power transmitting means acts upon both side sur-
faces of said pressure receiving bOdj." |

7. A device for conveyance as set forth in Claim
6, wherein a pair of support tables, a pair of
pressing roilers,.and a pair of-rotatably driving
means are disposed on both sides, respectively,

of the pressure receiving body, and an operative
device is provided"for bringiﬁg'bcthhsupPOrt tables
close to and distent from each other while'SWinging
both tables so that both pressing rollers may con- \;/
currently draw closer to or be Spaded from the
pressure receiving body.

8. A device for conveyance as set forth in Claim
1, wherein connecting means capable of establishing
connection and disconnection between the front ahd
rear ends of the aligned travelable bodies.

9. A device for conveyance as set forth in Claim
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8. ‘A device for conveyance as set forth in Caim1, wherein connecting
nmeans capabl e of establishing connection and d|sconnectFﬁﬁ—be%ween_Lhe*____

front and rear ends of the aligned travel abl e bodies. 9. A devi ce for
conveyance as set forth in aim- 34 - 8, wherein SaiaH lmmm,jmﬂ,m(u
providded with: tractive nmeans disposed in the rear of th (un
and made vertically sw ngable; an engageabl e projection: upmardl forfred* at

the rear end of said tractive neans; a roller provided on the part of said
tractive neans in front of said engaging projection; foll ower drawn neans
di sposed on the f@8pnvherelitn daidhaetive iy provdded hadn:and swingable in
the horizontal direction; a resilient body to inpart resilience to the tip
of said follower neanstfactkespmeans dispodddovier tieamrearnothsheeut ral
position; a follower ction downwardly formed on said foll ower drawn
means, W th whi chtE&V%ﬂ%d@Odhtﬂr& masje rendiiced lyngadogebde;and, a recess
prOV|ded on the part of said follower drawn neans in the rear of the
engageabl e fol l over prfcngaseaiie RRAIRTIM coppagaiyy wi ERTBAA dis-

at the rear end of said tractive means;
a roller provided on the part of said tractive
means in front of said engaging projection;
follower drawn means disposed on the front
U side of the other travelable body and swingable
in the horizontal direction;

a resilient body to impart resilience to the
tip of said follower means for keeping said follower
means in the neutral position;

a follower projection downwardly formed on
said follower drawn means, with which said engage-
able projection is engageable; and,

2 recess: provided on the part of said follower
drawn means in the rear of the engageable follower
projection and capable of engaging witﬁ and dis-
engaging from the gforesaid roller.

10. A device for conveyénce-aS'set forth in Claim.
1, wherein the travelable body is in the form of a
truck and a plate-like pressure receiving body

| exfending in the travelling direction of said truck

is downwardly suspended from the center of the
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engagi ng fromthe aforesaid roller. 10. A device for conveyance as set

forth in daim1l1, wherein the travel able body isin the formof a truck and
a plate |i ke pressure receiving body extending in the travelling dlrecLLon 4
of said truck is downwardly suspended from the—center—of—the—35 -

under si de of said truck and traveling power tr ns acts upon
both side surfaces of said pressure receivin |ﬁﬂ!H I"Jl“"lﬂruﬁi evice for
conveyi ng travel abl e bodi es, substantially a W th
reference to, and as |IIustrat ed in the acconpanying drawi ngs. - 36 -
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11. A device for conveying travelabie _bddies: substantially
‘as described herein with reference to, and as illustrated

in the accompanying drawings. -
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