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PALLET LOADI NG APPARATUS -2- The present i nvention rel ates td aspallet

kgadlng dppar at us for | oading articles on a predeterm ned pattern.aneifme---

plled.nanner upon a pallet and is divided from our co-pending Appllcatlon
Ro. 82.14158 (Publication 5 No. 2103562A). A pallet |oading apparatus
according to the prior art loads a pallet with articles by -carryi g
pre- deternmined nunber of articles for one |ayer and arrangi ng t Hefh-e
arganging table, by loading the articles for_one 10 layer fromt
arranglng table onto a carriage, by brlngln I the carriage to above™a pall et
and then retaining the articles for one layer on the carriage with the use
of a stopper, and then--by retracting the carriage thereby to allow the
articles for one layer to drop onto the pallet. 15 I'n the cas of % he
conventional pallet |oading apparatus thus far described, home 4&
large load is exerted upon the carriage and its noving and supporttng unlt
and since the articles are piled in nultiple layers, there are required not
only both a nechanismfor moving up 20 and down the carriage and ifs noving
and supporting unit, which are highly | oaded, and a nechani sm for noving up
and down the pallet |oaded with the articles but also a space for allow ng
the carriage to retract. As a result, the pallet |oading apparatus has its
size enlarged as a whol e.

PALLET LOADING APPARATUS



25 . Both the said co-pending Application and the present Application
are concerned with sinplified types of pallet |oading apparatus for |oading
éﬁpkcbes froma carrying-in -3- area, to which articles are conveyed -
RNepjar atory to loading a pallet, to,a pallet placed in a carrying-out area
ﬁgrlmhich the | oaded pallet is subSequently renoved. In the said =
co- pendi ng Application there is described 5 and clai nred a net hod of T
oper ating pal | etThepiresenip phaventsionrelates o sepalletstleadingd upri gﬁ‘f :
in the vicinity of carrying-in and carrying-out areas which are di sposed
adj acent tapparatus Hior loading antigle’l om & Predetprmined (Rate above

said carrying-jin and, carryi ng-out areas d 10 s y{iis ) é%éh t it can nove
up and dovﬁP%l’dfhgasBﬂ-JﬁE JeRRneR ‘%P%s%d?%&??cﬁ?@ %o‘?ﬁYﬁ eﬁ"?q'\at it can
nove in a horizontal .direction al on ai i t |d. carrying- in

and carryiHE o“(ﬂ"%ﬁ%%knga&@ﬁfﬁg?‘ﬂf%%hiéﬁo%ﬁ&fé%% pai r of

cl anpi n qﬁgb led by said trans- 15 verse trolley, to |load a pallet

a row a?‘r’a 1%%%/5’)60?%%)| ng a plurality of box-shaped articles between the
cl anpi ng menbers of  the.holding mechanismat the carrying-in area,

transfer- ring the#llée! Psadbhg appdferde| aidsrdBed ot sthé piier -
carrying-out area by vertical novenent of the |[ift and 20 hori zont al

movenent drt Hkoddsins vpakket rwitleyarticles|mascarrgingeimrdiptes fromthe

hol di ng mechanismto constitute respective rows of articles on the pallet
at the cardetiexmined number of articles for ome layer and arranging

them on an arranging table, by logding- the articles for omne
10 layer from the arranging table onto. a carriage, by bringing |
the carriage to above a pallet and then retaining the
articles for one layer on the carriage with the use of a
stopper, and then by retracting the carriage thereby to

allow the artiéles for one layer to drop onto the pallet.

15 " In the case of the conventional paliet loading
apparatus. thus far described, howeQer, since a large load
is exerted upon the carriage and its moving and supporting
unit and since the articles are piled in multiple 1ayefs,
there are requifed not only both a mechanism for moving up

20 and down the carriage and its moving and supporting umit,

which are highly ioaded, and a mechanism for moving up and
down the pallet loaded with the articles but also a space
for allowing the carriage to retract. As a result, the -

pailet loading apparatus has its size enlarged as a whole.

25 " Both the said co~pending Application and the present
Application are concerned with simplified types of pallet

loading apparatus for loading articles ffom- a carrying-in



sut area. In accordance with the present invention 25 there is provided a

pal | et | dadi ng apparatus conprising: a single post erected upright in the .
vicinity of carrying-in ~-4- and carryi ng-out areas which are dispoged 3\~
adj acent to each other; a lift which is supported on the post, elonga ég in .
a horizontal direction above said carrySng-in and carrying-out areas amne’so

di sposed that it can nove up 5 and downi“al ong said post; a transverse -.

t1 0l4 ey whi ch iaveayppor whdchnarbéclebt arel cogueyedi prepatatotpricduading
diréction as to intersect said lift, and so disposed that it can nove in a
horizontal dir@&cpaddes,,obg eapallettpbacedecinsai caruyiygrout rareal from
carrying-out areas;. a carriggs 10 ﬁhich IS supportd_on the transverse

Bo& ed; paihe

“trolley and so“i&hosbe dRa fod8 FrbsagHeBthY remeved. direction
along said transverse trolley as to intersect the noving direction of said

carriage for 15 hol diflg BRe o8 napEbapr nEchbpthCehiof SREHE ' AT
Avant age t hat oo, upaned AP BEEROY oF SRLERELETRRIEE 1eMuAY dkarud,e
oE

nmechani sm equi m&éhw'cbﬁgeieahr a0postagpe8tedeipei ght 20nt fife PREE I DR}
operations of both the box-shaped articles and the hol di ng nmechani smat the
carrying-in arearaydng-in and carrying-out areas which are disposed
adjacent to each other, a lift elongated:in.a horizontal
direction_above said carrying-in and carrying-out areas and
.10 so disposed that it can move up and down along said post, a
transvérsg trolley so disposed that it can move in a
horizoﬁtal direction along said lift between said carrying-
in and carrying-out areas, and a holding mechanism com=-
.§rising a.pair of clamping-membérs carried by said trans-
15 verse trolley, to load a pallet a row at a time by'clamping
_a' plurality of box-shaped articles betweeh_f.he clamping members
of the holding mechanism at the carrying-in area, transfer-
ring the articles held in the holding mechanism to the
carrying-out érea'by'#ertical moveﬁent of the 1lift and
20 horizontal movement of the transverse trolley, and.releas-
- ing the articles from the holding mechanism to éonstituté
respective rows of articles on the pallet at the carrying-

out area,

‘In accordance with the present invention
25 there is provided a pallet loading apparatus comprising: a

single post erected upright in the vicinity of carrying-in



enabl ed to have their_degrees of freedomrelatively increased by driyving

ay from each 25 other so that the positioning operations can be
tated to ensure the clanping and hol di ng operations of the box-
péd -articles. In the case of the aforenentioned hol ding nechanlsn1haV|ng N
both its: paired cl anpi ng nmenbers dri=@n, still nore- 30 over, the holding -
mecharfi smitself is enabled to have its -5- construction S|an|f|ed anﬂ‘
its size reduced by driving both the clanping nmenbers by nmeans of a S|ngle-
cyl i nder. land c@mpMing-ousa8reg sapbicht é§ea@gépﬁﬁﬁ§ ﬁéJ?ﬁénﬁrégeﬁﬁc

art ol éinc%ﬂ’%iﬁ‘?%ﬁéi?tb”’*‘ﬁw RGN R a%;bﬁaaeeaoi(hzhaped
pai red cl ant &y BosHzOnE I‘ﬁ' &5’3&8& \ﬁ%’é’?fet 78 qﬁ‘og’a%'ﬁé(ﬂ'é‘&' ées | oaded on
the pallet carrjing-ouy Iea:’(elays el ced dispdsed thatinliy caa mbvehappal red

| d
¢l anpi ngg W a%éﬂf d1% %Jraq.'d]%ojs(& W%th%%&ge”@f%myiv fl ggd avay

fromthe eqU| af’orement | one respec |ng
mechani sms mqaz} edh e hee d iftansilonaatesein wuch a2 ho m@@m menmber

which is adEietich @ ¢d Antiedsectndadld it e %baﬂq@pa@bacltaat
furthernore, the box-shaped,15 artlcleﬁgare Qla mnth ?tigﬁ able force

bet ween t he- &t HONE, l‘?ghr?ﬁ"ﬂ‘bz&”é: L D& F2h s t hus

between said carrying-in and carrylng-out areas; a carriage
10 which is supported on the transverse trolley and so disposed:
that it can move in such a horizontal direction along
said transverse trblley as to intersect the moving
direction of said transverse trolley, and a holdrng
mechanism which is suspended from sa1d carriage for
15 holding one or more articles.

&

‘In the pallet loading apparatus abcording to the
present invention, moreover, in addition to the advantage
that box-shaped articles can be loaded by the use of a
holding mechanism equipped with a pair of clamping members,

20 the positioning operations of both the box-shaped articles
and the holding mechanism at the carrying-in area are
enabled to have their degrees of freedom relatively
1ncreased by driving both the paired clamping members of

. the holding mechanism to move toward and away from each

25 other so that the positioning operations can be facilitated
to ensure the clamping_ahd holding operations of the box-
shaped articles. .

In the case of the aforementioned'holding_mechanism
having both its paired clamping members driven, still more-
30 over, the holding mechanism itself is enabled to have its



pai red scooping nenbers,

Q’rarrped bet ween the clanping menbers are prevented excl usively by that
support nenber from dropping down so that they can be prevented from bei ng
bgoken by the 20 cl anping forces of the clanping nenbers. In the pallet

| oadi ng appar atus according.to the present invention, furthernore, -
bag- shaped articles can al so be | oaded by the use of a hol ding nmechaf
which is equipped with a pair of scoapsng nenbers. 25 In the c@s® yhen
tHe—pal | et | oading apparatus of the present invention is equi pped wt¥
_ t he deformations of the bag-shaped articles and

t he unbal ancecofistingction simplrifiedtand iys dsigpwsredupced thy drivimgably a

push nmenber fQr. | z Qﬁgmﬁ§t. I L red
scoopi ng m%@é%ﬁ%%ﬂﬁgé&%ﬁyartw e%fpflggﬁx%rft ei%écll?%’t can
be prevented from dropping to_ pieces, -6- In the case, of the '
“aforementi oned hol difmgtihechahlet eadine ARPATATIR JRAIT
P?Ired Sfoopiﬁge§@@b6$ﬁ¥gﬁﬁi6@gef?rtﬁﬁtﬁﬁiéﬂfihlﬁﬁﬂ&ﬂﬂdnn¢dsﬁhé can have
-its construgtion s i fJ e its size ke QY '

the push mAtRSVETETREHERRE Fhr afSridted (REEEiieY crllie choalfed b ERL"
operations ofuséeofathechstding mechamiss having cchal patredilampingar at us
according to jOenDreSethe | QYFMbéOheert Ithd BRSNS ed (4Pt HOKes Clodddd Shaped .

on the pallet can be remarkably reduced by driving only
one of the paired clamping members of the holding
10 mechanism to move it toward and away from the other.

By equipping the aforementioned respective holding
mechanisms having the paired clamping members with a
supporting member which is adapted to move to ‘and from _
below the box-shaped articles, furthermore, the box-shaped

15 articles are clamped with a suitable force between the
paired clamping members, and the box-shaped articles thus
clamped between the clamping members are prevented
exclusively by that support member from dropping down so
that they can be prevented from being broken by the

20 clamping forces of the ciampin_g members. -

In the pallet loading apparatus according to the
present invention, furthermore, bag-shaped articles can
also be loaded by the use of a holding mechanism which is
equipped with a pair of scooping members. '

25 . In the case when the pallet loading apparatus of
the presént invention is equipped with the paired scooping
members, the deformations of the bag-shaped articles and
the unbalance of the load are corrected, by disposing

' irertically movably a push member for pushing down a

30 bag-shaped article between the paired scooping members,
so that the bag-shaped articles piled on the pallet
can be prevented from dropping to pieces.

KO HRSwen the



10 articles can be | oaded in-various patterns by disposing the holding ;;.
mechani sm which is nmade operative to hold the box- or bag-shaped article,
g~carriage such that it can rotate in a horizontal plane. Qher .
and advant ages of the preseé invention 15 will becone apparent

e follow ng description to be nade with reference to the .
yi ng drEmitle.c&sg. of theaafovementionedohotdingrnmechanism enbodj:; <
ment the pallet |oading apparatus according to the presentbinvention;’fo
Fig. 2 isequipped| whthithopyshimemberebetwgensthe paired sceepinsgn of the
sane; Fig. 4 is a top plan view showing the |loadi-ng state of jhe sane; Fig.
5is a frfMberey ROEROCETw ﬁbeahgij&ﬁg @ﬁﬁbﬁpilSQSJ-Frﬁﬂi ofaRnhBa¥E| | et

| oadi ng -appar at us, of e _prese L nyent i,0 and _parti.cul ar t he hol di ng
nechanisnfg? ?ﬁ%s§55%,f°n # Pf%f#§&aa?8pgﬁfaﬁlegeﬁFgﬁﬁﬁﬁnbya third enbodi -
ment ofet I dj r ( i ' . S ' ntion;

Fig. 7 ?§H§Y£$%H§§é+§€a?$g%ag?étﬁéygaﬁéﬁﬂég i &8°§$§?B§figgép?§§gp|an Vi ew

of an essggtifd PPEniNg Qhd!ELoSPAR: opbsatidhd) of LR pAEr8QC) are

expl anatory views illustrating the operations of the hol ding nechani sm of
scooping members. '

In the pallet loading apparatus according to the
present invention, still moreover, the box- or.bagfshaped
10 articles can be loaded in various patterns by disposing
the holding mechanism, which is made operative to hold
the box- or bag?shAPed article, on the carriage such

that it can rotate in a horizontal plane.

Other objects and advantages~of'the present invention
15 will become apparent from the following descriétién to be
made'with :eférence to the accompanying drawings.

Fig. 1 is a front elevation showing a first embodi-
ment of the pallet loading apparatus according to the
present invention; .

20 Fig. 2 is a top plan view'of the.same;'

Fig. 3 is a side elevation of the same; |

Fig. 4 is a top plan view showing the.loading.state
of the same;

| Fig.'s is -a front elevation éhowing'a second'embodi-
25 ment of the pallet loading apparatus of ‘the present;
invéntion, and particu1ar1y thé holding-mechanism.of the

' same;



< he sane; 10 Fig. 10 is a front elevation show ng a fourth enbodi -
Lgpnt of the pallet }oadi'ng apparatus of the present invention, and
particularly the hol ding nechanismof the same; and Fig. 11 is a sidé ™
. %l evati on showi ng the same hol ding 15 nechani sm The present inve
now ‘be specifically described in connection with the enbodi nents

w th.reference to the acconpanying drawings. First of all, the folTow ng
deseription is directpglo20gt 9gaspt Lhd ofefERE] ts ER{rd0aehog:-
bo?géhaped articles. F?ﬁs;61§?0a4 gﬁ%& a firgt'engggﬁgent o?rthe palfet

| oadi ng appar at wgn8C68r €hedphP1lbbel8kasAR! appueati18NacEstivgCeo NEEr 2l 101
appearing in Figs. 1 to 3 generally 25 1Indicates a horizontal platform

at both the sidpsegénthintehbgor;are di sposed adjacent to each other a
carrying-in -8- area 102 for the box-shaped articles B and a

carryi ng-out area 103Figs Voidi agfrbmtaelevabion. of Athehsamesryi ng-in- area
102 at the righthand side, there is disposed the _|eading end portion of a
carrying-in 8onveyor Edg.f8risepatapeplavovieyi af ancessential portivpr
pallet Pis placgd 5 on the carrying-out area 103 at the |lefthand . side.
Moreover, the aPbrER@n$&BRed carrying-in conveyor 104- '

~ Figs. 9(A), 9(B) and 9(C) are explanatory views
illuétrating'the opéraﬁiqns.of the holdiﬁg ﬁéchanism of
the same; | |
10 . Fig. 10 is a front elevation showing a fourth embodi-
" ‘ment of the pallet loadiné apparatus of the present'
invention, and particularly-the holding mechanism of the
same; and | -
' Fig. 11 is a side elevation showing the same holding

15  mechanism.

The present invention will now be specificaily
described in conmection with the embodiments thereof with

reference to the acéompanying drawings.

First of all, the following description is directed
20 to a plurality of embodiments for‘loading.box-shaped

articles.

Figs. 1 to 4 show a first embodiment of the pallet

' loading apparatus according to the present invention.

Reference numeral 101 appearing in Figs. 1 to 3 generally .
25 indicates a horizontal platform at both the sides of

which there are disposed adjacent to each other a carrying-in



is so constructed that-a nunber of rollers 106 are juxta- posed tq one :;
anot her and borne-between two side franes 105. A predeterm ned nunber,. £
3 .~ tWo articles B, which are 10 divided longitudinally irnto two hal ves .
one row, are successively conveyed, -while being oriented in a pre-

g8l/erm ned direction,-by the acti o?f the carrying-in conveyor 104 unti

- they are stopped at the |eading end portion of the conveyor 104 by means: of
a not shown ool Ingid |V, @ | | et-conyeyor for '
convey: MEAMIGAE the honshandil AFL a3 B Bl 4 R ERta et O

simlarl ray/.l i VY 4 esc 'aﬂgéi ovMe. In the

Vi cini tya/%%é)t%d;af% e%%ﬁc%e%@arrylcn%% néj'ZO éién car%%%i:@tngr eas 102

and 103, e‘gyzsr t | ShethSP SR URFHSHE #4 4 3)@%9{ t he -

af or errenat]f%l_e pI%tt fé()}?émerljté‘ta stafél onary post ftgll.i% thrs sef ationary post
111 at tiheadirie ¢Hd iprishid Yofh Ga | cRBREL Y 1Y | deinidifo R T E0% @92 and 103,

i.e., at the front side thereof, there is vertically 25 novably disposed a
lift 11%epdardtely cdompsting ithe dxtricked 8. The allbt Rtiwphicnd t he
carrying-in and carrying-out areas 102 and .103, i.e., in a transverse C
di rects om tHecdruyringsouthearddr¥hkat dhal Iefthandr ysidst 111 is equi pped |
at its both sides with vertical guide rails 5 113. On the rear portion of ?

the aforementioned lift 112, reover, there are borne through a(yair of
brackets 115 Moreover, the aforementioned carrying-in conveyor 104

is so constfucted that -a number of rollers 106 are juxta-
posed to one another and borne between two side frames 105.
A predetérﬁined'numbér, e.g., two articias B, which are
10 dividéd longitudihally into two halves for one row, are
successively conveyed; while being oriented in a pre-
determined directiom, by the action of the carrying-in
 conveyor 104 until they:are stopped at the leading;énd

portion of the conveyor 104 by_méans of a not shown stopper. -

15 Incidentally, a pallet conveyor for conveying the
pallet P may be dispbsed at the carrying-out area 103
similarly to the carrying-in conveyor 104 described in the

above.

In the vicinity of the aforementioned carrying-in

20 and carrying-out areas 102 and 103, moreover, there is -

-"'1

erected upright at the back of the aforementioned platform
101 a stationary post 111, On this stationary post 111 at
the side of the carrying-in and carrying-out areas 102 and’
103, .i.e., at the froﬁt side thereof, there is vertically

25 movably disposed a 1lift 112 which is elongated in a horizmtal



a~plurality of rollers 114, which are in engagenent with the aforementioned
p Ly

vde rails 113. Still noreover, the lift 112 is noved up and down by neans
~of a drive mechanism 10 which is conposed of a notor 116 nounted on th:—-
upper end portion of the stationary post 111. On the lift 112 at the s
of the-carrying-in and carrying-out areag.102 and 103, i.e., at the froat~- °

side thereof, on the other hand, there is disposed a.transverse 15 trolley
1Z%awhich is elongated in a horizontal direction to intersect the lift 112,
i.e., in a | odjrectionl alongcthencandyihgeini andadarrping+eut mredwriQant al
direction between the carrying-in and carrying-out areas 102 and 103.

Speci fical | y, anel@Bor #renti tnea transvepsesddyecppen.20 at its upper and

| ower portions with transversely horizontal guide rails 122.  On the rear
end portion of the aforenpentioned trangverse-trolley 121, noreover, there
are borne through aSBepdEicahlys the aboremenkionede-shatlionary spegedttl de

Uew'a phural Ly slatolbes 13 WD e LhEGRIRIEN iR e es
o1 T2 ety o maycett aulerigeiah GG QboRiokdBSERCEL B2, 1,
naving a gencrarPoveEs EExfoaks Mobhe MnERigR L il e bRacRic TOm 1
hori zontal di geplapglieyi 8F€E8ELérs 114, which are in engagement with the
| aforementioned guide rails 113, Still'moreOVé;, thé iift
112 is moved up and down by means of a drive mechanism

10 which is composéd of a motor 116 mounted on the upper end

portion of the stationary post 111.

On the lift 112 at the side of thefcarrying-in and
carrying-out areas 102 and 103, i.e., at the front s;de
thereof, on.the other hand, there is disposed a transverse

15 trolley 121 which is elongated in a horiZontai direction to
intersect the 1lift 112, i.e.,'in a longitudinal direction
and which is made movable in a horizontal direction between

the carrying-in and carrying-out areas 102 and 103. '

Specifically, the aforementioned lift 112 is equipped
2 at its ﬁpper and lower portions with transversely horizontal
guide rails 122. On the rear end portion of the aforementioned
. _ transverse trolley 121, moreover, there are borne through a
supporting frame 124 having a generally C-shaped side view
a plurality of rollers 123, which are in eﬁgagément with the
25 aforementioned guide rails 122. Still moreo#er, the trans-
Qerse trolley 121 is adapted to move in a horizontal direcﬁnn

by the action of a not-shown drive mechanism.



the noving direction of the transverse trolley 121. Specifically, this -
.transverse trolley 121 is equipped at both its side portions with . g
Ngi tudinally horizontal guide rails 132. On both the side portions of the,
6 e- nentioned carriage 131, noreover, there are respectively borne a
rality of rollers 133, which are isg@hgagenent. with the aforenenti oned
{quide rails 132. Still noreover, the carriage 131 is adapted to nove in a- |
"horizontal direction by the action of a not-shown drive nechani sm - 11
On the other hand, a hol ding mechani sm 141 for. holding the articles Bis
suspended from t 0n |theerafmorenent innedict vdanseense | trebileyri2hge 131. That
hol di ng nmechani sm 141 is constructed to_include a supporting .frame 142, 5
whi ch is sUppdthezmone t therg disganzied 5inantengloeing manner | &npi ng

nenber 143, which i ¢ nted on that s orting fr 142 at the | ower
portion théasdiage tltﬂoﬂ'@f‘{%@ feperally rectangulek fFont 7 ieWy yi ng- out

~area 103, a,segond pl ate-shaped cl anpisn nber, 144 j ch is A0 nounted on
t he suppor tvfbr?dﬁ"f r’aﬁwé“% mav: I]tff/\g) }b%{?%t?‘]neq’e%?ggtoq HeP 'r’i‘%?’Fﬁﬁﬁt
side, i.e. +S] ) F Ve 10 _ 2 .posj4 i on opposite
to the firs ecHa}Rrrrﬁ'l ré%rfr"grﬁ?teér}'% 4?,'{ ?ﬁaé%‘gér‘g%%%%%ﬁﬁ%y L- shaped
supporting menbers 145 which are nmounted on the righthand 15 side | ower

portion and whic arefgositione outside -of the aforenentjoned second
cl anpi ng menber £pgcl ically, this transverse trolley 121 is equipped

at both its side portions with longitudinally horizontal
guide r&ils 132. On both the side portions of the afofe-
mentioned carriage 131, moreover, there are respectively
borne a plurﬁlity'of rolie:s 133, which are in engagement
with the aforementioned guide rails 132, Still moreover,
"the carriagg 131 is adapted to move in a horizontal direétion

by the action of a not-shown drive mechanism,




"I the enbodi nent being described, the aforenentioned supporting frame 142
i\s»so suspended fromthe | ower portion of the aforenentioned carriage 131
through a shaft-134 as 20 to rotate in a hori zontal plane and is rotated H
the action,sof a not-shown drive mechanism In this enbodi nent, noreover,
the first clanping menber 143 is fixedl y-#dented on the | efthand | ower
-porti.on of the aforenentioned supporting Lranedlfz 25 t an éhe o;her
"hznd:~ the second cl agpi ng menber 144 is adapte o nove toward and awa
fr o[rjh the aforenenti oﬁgd ?‘Pr QFhGFahEPﬁg #eh@idlmmmsehanaemu L4daforl anp a

- - d the f
Pl i ng menpofiofathe Ena A icles B! i) f%a?eﬁée&eﬁﬁaﬁée%h%‘{ézﬁa%r'géﬁt
e
oyl inders 146, OcnElf RRoBaeRELbheR e RErtdgeltShne TRGE RotdiBe, nechedbsm
g, Pt ctadoisotbiSipdctaal b thaihiand %Q&Brﬁfﬁ%muafﬁ% 188, ¢ and
away from tBe fhich sbaaagﬁeraeabeﬁ éﬂé QHrﬁf&#ﬁtig thffrétC%%éeggrs 146

to protrude and retract their piston rods orenent 1 on supporting
. menbers 145 ar shaped ookampihgdmémbér hv4 8 7 ophith SU9PRéENEEd POR tERae T or med

at their lower ends can nove fromthe outside of the second clanpi ng nenber
144 toward andsummgrtlmgnftmmelbﬁﬂhandthe lower portion thereof at the
lefthand 31de, i.e. at the side of the carrying-out area
103, a second plete-shaped.clamping member 144, which is
10 mounted on the eupporting frame 142 at the lower portion
_thereof at the righthand side, i.e. at the side of the
.carrying-in area 102_in a position'dpposite to the first
claﬁping member 143, and a plurality of generally Leshaped
supporting members 145 which are mounted on the righthand

15 side lower portion and which are positioned outside of the

aforementioned second clamping member 144.

In the embodiment being described, the aforementloned
supportlng frame 142 is so suspended from the lower portion
of the aforementioned carriage 131 through a shaft 134 as

20 to rotate in a horizontal plaﬁe and is rotated by the

action of a not-shown drive mechanism.

in this embodiment, moreover, the first clamping
member 143 is fixedly mounted on the lefthand lower portlcn

of the aforementloned supporting frame 142,

:.25 - On the other hand, the second clamping member 144 is
adapted to move toward and away from the aforementloned

first clamplng member 143 so that it may clamp a pre-



&
15 lower portion or portions of the article B or articles B between the
forementioned first and second cl anpi ng nmenbers 143 and 144 thereby to. ~
eg;zrevent the article B or articles B from droppi ng down from between the +
flrst and second cl anpi ng nmenbers 143 apd 144. Specifically, those 20 .
§Upport|ng menbers 145 are secured at their base end portions to a S|ngle
‘ (bivot pin 149, which is rotatably supported on the righthand upper ortion
of the af ord&hﬁmnmedeahmﬂqqmrdﬁ ey tticdes B betiwannitsqld antdt tﬁrﬁarﬂp
150. To that pivot pin 149, there is secured one end of a drive 25 Iever
151, which (elenping membeand4d.ngdresiddnaddivbd that eqasticlammingor ti on

o OEZﬁeﬁL?é‘&&ﬁ%%ﬁa&ém bt e, deiie e PARTons) O ot tng | |
ot g, TGS ks’ R bttt e ideds U gt £

LPeiLZ“QPf”%% a@%gé%%[ BN AL | DI Y iy portion
menbers 143 @M%ﬁ ra‘E'E‘aUPL%dOll':tos't‘#e qflr%tgﬂtgagriglfons 14?@@%%‘?444 In -

this enbodi noreover, the supporti y noved

back and f orddplaneneaidoad st oty IfAnE MY S sl thadtoiy &lan He
supporting menbers 10 145 can be linearly moved by suitable neans so that
their supporsroughtotiowand kbl awaybEdomadd finsted i thember 143

by actuating-the'air cylinders 146 to protrude and retract

10 their piston rods.

N Thg;aforementioned supportiﬁg.members 145 are so
constructed that.horiZOntél supporting portions formed at
their lower ends can move from the outside of the second
clamping member 144 toward and away from the righthand

15 lower portion or portions of the article B or articles B
between the aforementioned first and second clamping
members 143 and 144 thereby to prévent the article B or
articles B from dropping down from between the first and
second clamping'members 143 and 144, Specifically,.those

20 supporting members 145 are secured at their base end |
portions to a single pivét pin 149, which is rotatably
supported on the righthand upber portion of the aforementionQ
ed supporting frame 142 thrbugh a-pair'of bearings 150.

- To that pivot pin 149, there is secured one end of a drive

25 leyer'151, which has its other end hingedly connected to
ti'ze leading end portion of the piston rod of an air cylinder
153 hinged to the upper porfion of the aforementionéd

supporting frame 142 through a bracket 152. By actuating



forth. The operations of the enbodi ment havi ng the construction thus far

described will be described in the 15 follow ng. A predeterm ned nunber -

artitles B are.fed to the carrying-in conveyor 104 and they are stopped
the | eadimy end portion of the conveyor 104, which is disposed at the
carrying-in area 102. 20 Then, thd3=ift 112 is noved down al ong the
stationary post 111 to a predeterm ned position so that the first and

secon cf 21! o UL LGSR 00 el oS TRENER SILLAETRS
o 2110 Uk Ol rahg oA 408,00 rLRgal MEoRECRRY BGBR "0
Ll CLaTD (N8 4ol G BnacTRbsreippb 5 phd1oNSY g AchiBAe b

supporting nemeaie the #ghRhahdudetrekO podtdwnt BE thehhpendlkeswsr portions
of the articles B 5 fromthe back of the second cl anpi ng nenber 144 t hereby

to support 5 hbetweletl eheBafbrementioned £ittt andmseedndpclamgihfemembers
transverse trolley 121 is noved to the left ‘along the lift 112. If
necessary, nodédvend 1hé Exom the ovBLsidermofedhieosesondoclatpingkmembes| ong
the transverse trolley 121 so_that not only
“ 144, 1In this embodiment, moreover, the supporting portioms
148 are arcuately moved back and forth By rocking the '
supporting members 145. However, the supporting members
10 145 can be linearly moved by suitable means so that their
supporting portions 148 can be linearly'moved back and

forth.

The operations of the embodiment having the
construction thus far described will be described in the

15 following.,

A_predetermihed number of articles B are fed to the
cgrrying-in conveyor 104 and they are stopped at the leading
end portion of the conveyor 104,.which is disposed at the

. carrying-in area 102.

20 - Then, the lift 112 is moved down along the_stationary
post 111 to a predetermined_position so that the first
and secbnd clamping members 143 and 144 of the holding
- mechanism 141 are brougﬁt to both sides of the articles B.
After that, the air cylinders 146 are actuated.to protrude
25 their piston rods so that the secbnd'clamping member 144

is brought toward the first clamping member 143.thereby to



the first and second cl anpi ng nenbers 143 and 144 but also the articles B

hel d by t he supporting nenbers . 145 are brought to above the predeterm ned "

' position at the lefthand front 6r rear portion of the pallet P which,
"placed on 15 the carrying-out argg,l03. Next, the lift 112 is noved down |

0 bring down the articles B to the. predetern1ned piling position of the -

left- hand front or rear portion above the pallet P. After that, the air -~

cylinder éi%mbstﬁétaétiélkg BQtrQQEn!ttH@ @ien cyddnders158hdls t he el
supporting portions. 148 of the supportlng menbers 145 are extracted from

. the right hgedatedetopproteadel itise piistion) eodBso Ahlatr thieaisuppoatding
cylinder. 146 is actuated to retract its piston rod so that the second

cl anpi ng pamhéons44thofethacsappbmtnagem@mbbhe 4451 elres pBotziided  Then,
the Iift 112 is noved up, and the transverse trolley 121 is noved to the

ri ght. Iftnebeéguryhentﬁsb#band lowes. poxs ioms: iofgshesaritdclesed f orward or

 backwar o tha nechanlsn1141 IS positio e the | eading

.end porg'§F°Bft ﬁegﬁﬁg gn nSEGRPQyGAa!@&nSNBF@bV§ q%ﬂh g@ﬁ@Pﬁtlons t hus

far descr] bed are g Eﬁccesgi i é ﬁarrled out to transfer the predeterm ned
3 &de

nunmber of 8rFPBP8 § fhet érmined piling positions at the |efthand
front and rear portions and the ri ghthand front and rear portions of the

PZLLEF ?heggus ThehShthd fRecl 239198 RREA LP) %hdtﬁﬁeaikéﬁg%ﬁff%r one
trolley 121 is moved to the left along the lift 112. If
' necessary, mofeoéer, the carriage 131 is mdved forward or
10 backward along the transverse trolley 121 so that not only
the first and second clamping members 143 and 144 but also
the articles B held by the supportiné'members'lAS are brought
to above the predetermined piling position at the lefthand

front or rear portion of the pallet P which is placed on

15 the carrying-out area 103.

Next, the Iift.112_is moved down to bring down the
'afticlés B to the predetermined piling position of the left-
hand front'or_fear portion above the pallet P. After that,

| the air cylinder 153 is actuated to retract.its piston rod

20 so that the supporting portions 148 of the supporting
members 145 ﬁre,extracted from the.righthand loﬁer portion
of the articles B. After that, the air cylinder 146 is
actuated to retracﬁ its piston rod so that the second

clamping member 144 is retracted to release the articles B.

25 Then, the 1lift 112 is moved up, aﬁd'the transverse

trolley 121 is moved to the right. If necessary, moreover,



10 operations are repeated until the articles B are piled in predeternined
Nayers on” a predeternined piling pattern upon the pallet P. In the
operations thus-far described, incidentally, when the articles B are to
trangferred to the predetermined 15 piling positions at the righthand
front and rear portions upon the pallet P-1%- may be intended to mininze
the,gap S between the articles B which have already been transferred to the
predeternmined piling positions at the lefthand front and rear portions upon
the pallet P. Fdhe margiagetlidn ismoved earward: ompackwaaid eo thatathiec! e

B is noved down slightly rightward of the predetermned piling positions at
the ri ght hand { hakdige mechand sm 3#%&@:1 nasd tigmesd abovehgher 1gadingcend

trolley 121 is nov sl i | eftward t,o bring the first ctanping nenber
143 into cont actp%'ettq‘r?nt ﬁ?%x}é &aﬁrﬁlélgg,l%°a’f%¥8§ dPfsady been transferred
tothe left- hand front or rear portion, ‘and the supporting nenbers 145 and
t he second cl anpi ng ngﬁﬁér 4 retracted t ra er 18y Lhat
article B. As has been egg%#Be %ﬁéfg%ﬁggéggg,%g%go?%%ngeﬁﬁr%égdeﬁESdlnent

under consi dey algutessivay cherieldiond #achayl %’Peirs-t?%gp%ﬁe’i:grﬁgﬁr@ggﬁngﬁer

only in a vertical 5 direCtion and in a transversely I zonta ect
but also in a | @fgiartdiclels B lkor thenprledditeefiined piNengOPositibRsPhti Phe
pattern can be further divided into plural times. : :

lefthand front and rear portions and the righthand front

- and rear portions of the pallet P, thus finishing the
loading operation of the articles for one lafer."These
10 operations are repeated until the articles B are piled in
predetermined layers on a pfedetermined piliﬁg_pattern

upon the pallet P.

. In the operati@ns thus far described, incidentally,
when the articles B are to be transferred to the prédetermined
15 piling positions at the righthand front and rear portioné
updn-fhe pallet P, it may be intended to minimize the gap
S between the articles B which have alrea&y béén tréﬁsferred
to the prédetermined piling positions at the lefthand front
' End rear portions upon the pallet P. For this inteﬁtion,
20 .aé the éase may be, after the.articie B is moved down
| slightly rightwafd_of the predetermined piling poéitions at
the righthand front or rear portion upon the pallef P,
the transverse trolley 121 is moved slightly leftwafd to
- bring the first-clémping member 143 into contact with the
25 article B, which_has already been transfer:ed to the left-
‘hand froﬁt.or rgér.po;tion, and the supporting members 145

and the second clamping member 144 are retracted to transfer



so that one or plural box-shaped articles B can be separately | oaded ontoﬁ‘/r
the pallet P. As aresult, the pallet |oading 10 apparatus can have its

,gu;structlon sinplified and its size reduced so that it can be easily '

iig&*alled on the existing factory or M@ ehouse. In this
e

bdi ment , nor eover, since only the s nd one 144 of the paired clanping

7 etiber s 143 and 144 of the 15 holding nechanism 141 is driven to move ™=

t owar d and g % ghige first clanping nenber 143, the gap S between the’
articles B ed onto- t @ pallet P can be restricted to the thickness of
the first clanplng menber 143. In.this enbodi nent, still noreover, the

hol di ng 20 nechanA§nh&élbééneeésaﬁgsednharbmabaﬁa&ertaaao&aahgrsoleﬁewhlch
have their supporting portions 148 protruding fromthe outside of the

second cl anginbgdimaher uhdért coheiderabionyt séhee Bhechodddnghe first and
second cl anpi ng menbers 143 and 144 thereby to prevent the articles B from
dr oppi ng domecBan§smt hiat enabted nolmovaenattpnﬂysla W|VBUUncB&|I Since the

second clanping menber. 144 can have its clanmping forc --17- weakened,
furt her mBr edirpetieni andsinp arEr9F§VGﬁ§§&Yfh@ﬁisepﬁélbﬂé%@ﬁtlvﬁeh“Fhe

Flnct i on asahset SBpsr LBpEbERtinaLly 2608 gaﬁpg?éﬁgeg"ég‘éﬁh Phg FEMoOEs 145 5
have beet ekh A ink SALPRRR b ooe" HLEbRR:Sateitl 1hiS BilbhetaRes™ oo
so that one. or plural box-shaped articles B can be separately
loaded onto the pallet P. As a result, the pallet loading
10 apparatus can have its construction simplified.andaits
éize.reduced so that it can be easily installed on the

existing factory or warehouse.

In this embodiment,moreover, since only the second
oﬁe 144 of the pairéd clamping members 143 and 144 of the
15 .holding mechanism 141 is driven to move toward ahd away
from the first clamping member 143, the gap S between the
articles B loaded onto the pallet P can be restricted to the

thickness of the first clamping member 143.

In this embodiment, still moreovef, the ﬁ;iding
20 mechanism 141 is equipped with the supportiﬁg mémbefs 145
which have their supporting portions.148 protruding from
the outside of the second CIampihg member 144 to.Bélow the
articles'B'between the first and second clampiﬁg mehbefs 143
and 144 thereby to prevent the articles B'froﬁ droﬁping dowﬁ
25 so that it can hold the articles B without fail. Since the

second clamping member 144 can have its ciamping force



di splaced. In addition, since the first clanping nmenber 143 does not
xequire dny elasti.c pad but can be constructed of a single plate, the g'
between the articles B can be 10 remarkably reduced. In the enbodi ment

bei ng described, furthernore, since the supporting frame 142 of the hol dirmg
mechani sm 141 can rotate in the horizontal™“glTanethe articles B held thereby
can-have its direction changed, For exanple, the articles 15 B can be

| -oaded on the pili t hQ In Eiq. .| dei tion, the articdes B
can be | oaded oﬁve\?g%t%?s" S" tzﬁé%l%e’acé% (?;}"rtl:cléﬁvﬁ%t% exs mgggng:;eq %go?n
articles B. In tdys [ oqj | NG ardaN@ A I g
menber 143 is f i%e%%/ Hnlﬁjkrﬁ%gg ont tg%éu%(%%p% %ﬁﬁeaﬁg yﬁ%é}he?ggﬁésent

i nvention shoul Al RPrld B 1idah e nftintbei 14227 Penablield @ FTule il e
first clanping nenber 143 i's so disposed fhat it can be retracted upward.
I'n this mdificajtiopper by ddir aetrasted aferhehedgupportdngowenbers 145
articles Bonto the pallet P, by retracting 25 the supporting nmenbers 145,
by retractindg t haveebaeh d@xtmEictedrddom below her artdciliesy Bupocathathehe
-first clanping nmenber -18- 143, and by protruding again the second

cl anpi ng menber aEticlasud cane benproventese £ nome beingec positiona lly

elimnated. In this _second enbodjnent, incidentally, the .
 displaced. In addition, since the first clamping member

143 does not require any elastic pad but can be constructed
of a'single piate, the gap between the articles B can be

10 rémérkably reduced.

| In the embodiment being described, furthermore, since
the supporting frame 142 of the holding mechanism 141 can
rotate in the horizontal plane, the articles B held thereby -
can have its direction changed. For example, the articles
15 B can be loaded on the ﬁiling pattern éhown in Fig. 4.
In additioﬁ, the articles B één be loaded on various

patterns in accordance with the shape of the articles B.

In fhis first embodiﬁent, incidentally,lthe first
clamping member 143 is fixedly mounted on the supporting
20 fraﬁe.laz. The present invention should not be limited
thereto but can be modified such that the first clamping
member 143 is so disposed that it can be retracted upward.
In this modification, the articles B can be pushed by
moving down the articies B onto the pallet P, by-retractiﬁé
25 the supportiﬁg members 145, by retracting the second

clamping member 144, by retracting upward the first

clamping member



&

5 lift 112 is so supported-at its centre portion on the stationary post ;;’u-

that it can nove up and down. However, the present invention shoul-d
Qi be limted thereto but can be nodified such that the lift 112 is
Afdi.cally novably supported at its ea8portion on the stationary post 111.

[ 3

30/ Fig. 5 shows a second enbodi nent of the pallet |oading apparatus -

~according to the present invention. Here, this second enmbodi ment basical Ly
has sini | ar 168nsandcbyorsotmadingr agebnsthe saeendoclempingregebey first =
enbodi nment , an~a cordingly the following 15 desc iptbon mﬁél be limted
to the diffdftint HBRS»oRNe| gaP St ﬁtﬂSFﬁiﬁéenﬁEﬁéﬁ &% DRERB BRce nuner al
241 appearing ig F%g. 5 generally indicates the hol di ng- mechani sm whi ch may
be suspendef i? i g‘carriage_lSl, as is different fromthe hol di ng
mechani sm 20 141 which is exenplified in the foregoing first enbodi nent.
The hol di ng nechagis 1 I Se mbogdi L on ucted to

I ncl.ude a support?%g %gnggé%é? §%§§ﬁf@§nghpgﬁ#?@gﬁg%i%ﬁé géériage 131, a
first plgte;spapgdachanpbnguppaPeed248. ivhi bnteedbspesed 8h the | ef thand

| ower portion 25 of the supporting frame 242, a second pl ate-shaped
clanping stafionRfPeposdil1vhthiiti st deanosedeatpt Aadr dewhbandowever,
portion of the aforenentioned supporting frane242 in a manner to face the

first clanpthg prebentZﬂﬂveanﬁoa.shauhﬂinqtobegbﬁmiﬁé&ythetéﬁpeﬂutuoanrting-

menbers 245 which are o .
' be modified such that the 1lift 112 is vertically movably

supported at its end portion on the stationary post 111.

10 ' Fig. 5 shows a second embodiment of the pallet

loading apparatus according to the present invention.

Here, this sécond embodimeﬁt'basically-has similar
constructions and operations.to those of the foregoing
first embodimeﬁt, and accordingly the following

15 description will be limited to the different portion, i.e.,

the holding mechanism.

o Reference numeral 241 appearing in Fig. 5 generally
indicates the holding mechanism which may be suspended from
- the carriage 131, as is different from the holding mechanism

20 141 which is éxemplified in the foregoing first embodiment.

The hol&ing_mechanism 241 of this'secohd embodiment
is constructed to include a supporting frame 242, which is
supported on the carriage 131, a first plate-shaped clamping
méﬁber 243, which is disposed at the lefthénd Lower portion

25 of the supporting frame 242, a second plate-shaped clamping



& di sposed outside of that second cl anpi ng menber 244. The af orenenti oned
s‘?pporting frame 242 s so hinged to the | ower portion of the .
\é orenentioned.carriage 131 through the shaft 134 in a simlar manng a7/
i he Atrst enbodinent that it can freely rotahge in a horizontal plane -
and*is rotationally drivenh by nmeans of a not-shown drive nechanism The
af orenenti oned first clanping nenber 243 is fixedly attached |ikew se the

fig/st enmbodi nenty £ft | peeas pebLE@Nagf thierabAERERA! 1808% porti
o oo L bl 4] B0 SH=ALAG0LA8 001 cHEC-AERLA L0063 por on

so constructed |dKkae aftdiehéneloR8B0SLPBOEL IRt fLame 2020enPAOKAHHRE to
toward and retracted away fromthe aforenentioned first clanping nenber 243
thereby to cl anpfacerstetfirstes] atpinghaembéra24B¢| andBat plarhdityi off t he
first clanping nmenber 243, but is attached in a different nmanner.

Speci fically, thperndmaldyeri+shaped uspppoitingrmembezr8 R45ewhiphedrat both
inner sides with a pair_of horizontal guide rails 246, with which-there are
engaged a pl \§ aldispaedioutside sof1thabr second pt hampingboewben7 244 t he

pl ate nenbers 247 at both sides, there is attached the second - 20-

cl anpi ng- nenber 244 whi ch h@érits upper .end portion hinged_to the IegQing
end portion of the pi sitfth akRrementianed .suppoEtingoframa: 2d2ohst g hinged

aforement i oned %&P%ﬂgﬁfgber portion of the aforementioned carriage 131

through the shaft 134 in a similar manner to the first
embodiment that it can freely rotate in ‘a horizontal plane,
10 and is rotationally driven by means of a not-shown drive

mechanism.

The aforementioned first clamping member 243 is
fixedly attached likewise the first embodiment to the
lefthénd lower portion of the aforementionéd supporting

15 frame 242.

The aforementioned second clamping member 244 is so
_constrﬁcted_likewise the first embodimenf that it can be
1 protrnded toward and rgtractéd away from the aforementioned
'.first clamping membér 243 thereby to clamp a prédetermined
20 number of articles B together with the first clamping
member 243, but is attached in a.differeﬁt manner.
Specifically, the éforementiqned supporting frame 242 is
equipped at both inﬁer sides with a pair of horizontal
. guide rails 246, with whiéh there are engaged a plugality
25 of rollers 248 borne on plate members 247. To the plate '

members 247 at both sides, there is attached the second



frame 242. By actuating the air cylinder 249 to protrude 5 and retract its
L.st.on rod, the second cl anpi ng nmenber 244 is guided by the rails 246 to
aYoward and away fromthe first clanping nmenber 243. In the second
eS8y nent, incidentally, an elastic,pad 250 is nmounted on the second
gl ng menber 244, 10 - The a@ rementi oned supporting nenbers 245
rare constructed such that supporting portions 251 at their |ower ends can«. .

“be protrug?gﬂéégggﬁpﬁbggtEhgeﬁﬂgchhﬁé%ggg%dgg gpggqhggggg5n244 towar d t he#

ri ght hand rtrons of the artic ween t orenmentioned first
15 and se | 8BPLRE I d pbetidh oFdche! pagked 2edyofram t hose
righthandﬁ?§%g§ Snganggggg?geggrt??leg B therebyb?g prevent the articles
‘B bet weenagibecylifilegnd4s9cmotfitedacn themafoeementioned 3dppbraingr oppi ng
down, but are attached in different positions with different constructions.
20 Speci f Eeammky 242h0sBysappuating thebais 241 iaders@649r &0 protirude base end
portions to a single pivot pin 252, which in turn_is rotatably supported on
t he ouPsi aadupgtraptr itenpdsteneratior thensiesond sdepping Bepbey nenber 244
by neans of a_pair  of bgarings 253. Tzﬁahat'pivot pin 252, there 25 is
secured oRbB4chy spided;Pyethe,zails, 25fnitonmeye towagd,and-aWaKi nged to the

| eadi ng end portion.of the piston rod of air cylinder 256 hinged to the
out si de Igﬁgg BthEGHSBfCiaBP§¥g Pﬁ@g oggﬁéntioned second cl anpi ng nenber
244 t hrough : o :

In the second embodiment, incidentally, an elastic .

pad 250 is mounted on the second clamping member 244.

10 The aforementioned supporting members 245 are
conétructed.such that supporting portions 251 at their
lower ends can be protruded from the outside of the
second clamping member 244 toward the righthépd'iowéf
portions of.the articles B between the aforementioned first
.15 and second clamping members 243 and 244 and retrécted away
from those righthand lower portions of the articles B thereby
to prevent the articles B between the fi:ét and second
clamping members 243 and 244 from dropping down,.but are
attached in different positions with different constructions.
20 Specifically, those supporting members 245 are secured at
their base end’ portions to a single pivot pin-252; which in
turn is rotatably supported on the outside upper portion
of the éforementioned second clamping member 244 by means
.of a pair of bearings 253." To that pivot pin 252, there
25' ié secured one end of a drive lever 254, which has its other
éﬁd hinged to the leading end portion of the'piston rod of

an air cylinder 256 hinged tO'the'outéidé Lower-portion of



“brackets 255. Thus, by actuating the air cylinder 256 to protrude and
\[gtract its pi ston rod, the supporting nenbers 245 are rocked about ' A
“pivot pin 252 thereby to protrude 5 their supporting portions 251 frQ 1E;
-out sTde of the second cl anpi ng menber 244 toward the righthand | ower
‘portions of the articles B between the <&lorenentioned first and second

cl anpi ng- menbers 243 and 244 and to retract the sane portions 251 away from

CuSpor L1 mH Ao R BerL e SR SRR e 4 SSttieg a 257
h h f I : ' 2 . lnci | V,netzh

oper i o arer At 1 el S5, BRPORY e 40N 2o o

Goscr  pton (REFETHdd Hnd BHLRHERT e LA AP HUAD thd Warddedle thenbers

enbodi nent . Ar, 135D 4R KRS Aot i YPith 25X AHiruby ¢d Poteudrd

enbodi nent,. since the supporting portions 251 20 of the Supporting nenbers

245 are mefle yHdiad afuppddtdny pdaitdonisn @b 1afiom Bhemitsicde tdfe thiehgecdnd,
.they slide on the lower sides of the articles B while being held in their

hori zont al paslignpimg memben 2 dowasd the o ghitharsk | lowerh poanttiionises B, so

that the articles B held by the 25 hol di ng nechani sm 241 can be brought

close to the qfaltha grtdclese Babetaeen ghe afipramentiionedy fimsdr angher eby

their drop di stance. can be shortened and whereby the articles B
P second clamping members 243 and 24£/ané3to retract the same

portions 251 away from the righthan& lower portions of those
.10 articles B. Moreover, the supporting members 245 have |
their supporting portions 251 so hinged at 257 that they

can freely rotate a predetermined angle.

Incidentally, the operations and advantages of the
seéond embodiment are similar to those of the foregoing
‘15 firét embodiment, and acébrdingly the following'description
is limited ﬁo the advéntages intrinsic to this secon&

embodiment.

As has been described hereinbefore,'according to
the second embodiment, sinée the supporting portions 251
- 20 of-éhé:supporting members 245 are made rotatable tﬁe
, predetermined angle by means of the hinge 257, they slidé
on the lower sides of the articles B while being held in
their horizontal positions, when they'are'éxtraCted from
 below the articles B, so that the articles B héla_by the
25 holding mechanism 241 can be Bfought close to the palleé.P
or the articles B of the underlying layer, whérgby theif

drop distance can be shortened and whereby the articles B



3
- of the underlying layer can be prevented from being broken by the ;)
eadi ng ends of the supporting portions 251. According to this second -
i ment., noreover, since the supporting nenbers 245, their “driving air :
der 256 5 and so on are attacheq t he scond cl anpi ng nenber 244, the
dj-ust nent to cope wth the change of the size of the articles Bto be held "
‘can be done with remarkable ease in case it is changed. In the holding =

mechani sm bfl tiec ahde?lytiagt Nayled @@l e PrievientEdd drighi be itige birokeal | v,
the size 10 <adjustnent can be perfornmed, in case it is small, exclusively

by changi npyt thealleadiag padst iofn tife tsuppontingepantiions@dier 143, but
both the attached positions of the bearings 150 of the supporting nenbers
145 and the attached'angle of the drive |ever 151 have to be adjusted 15
in addition to tAscerdingegopshilis gecond embodigend],amenegvieshbedncss in
case the size adjustnent is large. . In the. hol di,ng nechani.sm 241 according
to this setB8d SUPPOFLABS: meBmherse Z4ont thelir ﬂtrwén&m#cicgﬂfm@@rcﬁgﬁge t he
attachedq position of the first cl anpi menber 243 i.,n all cases,., ,20

e coea: Papd 58" obn it akbathed FLich. ETBe claneihe memberaibe 0% ng
apparatus far. | @%é 0.hox-shapgd.acticl re . f I se of the
pall et | oa&&qb‘sg ?aP?fség%%ulg’g@r?ogt}'bee cﬁ%r% eeg%?gﬁt%hggggr 3’5%%1 first and

second enbaqeiRrks BBD belHeld €atf vl RRALALKS rfema'r?éumvie%%gt R hol ding

nmechani smin three directions, 1.e., in vertical, transverse an _
| 'ongi t udi nglagdi ECEs0RRanged.or IR ¢hd¥ hdldingaméchidhsmOng 1CaRcRediagbi ned

to drive both _ _ . -

to the foregoing first embodiment, specifically, the size

10 adjustment can be performed, in case it is small,
exclusively by changing the attached position of the
first.clamping member 143, but both the attached positions
of the bearings 150 of the supporting members 145 and the
attached angle of the drive lever 151 have to be adjusted

15 in addition to the attached position of the first clamping
member 143 in case the size adjustment is large. In the.
holding'mechaﬁism 241 according to this second embodiment,
on the contrary, it is sufficient to chaﬁgé the attached

position of the first clamping member 243 in all cases,

20 | The descriptions concerning the specific embodiments
of-the pailet loading apparatus for loading box-shaped
~ articles are ended. The practise of the pallet loading
apparatus should not be limited to the foregoing first aﬁd
second:embodiments. :But, iﬁ the case df apparatus for
25 ﬁovingltﬁe holdiﬁg mechanism in three directioms, i.e.,
.iﬁ vertical, trénsverse and longitudinal directions, one or

plural arbitrary functions can be combined to drive both



©23- the paired clanping nenbers of that hol ding mechanism to drive only
wne of the paired cl anpi ng nenbers of the hol ding mechanism to equip thf
hol di ng mechani.smwi th the supporting nenbers, and to make the hol di ng
frechani smb~rotatable in a horizontal plane. Next, a plurality of -
enbodi nents of the present invention for-23adi ng bag shaped articles w
be described in-the following. Figs. 6 to 9 show a.third enbodi rent of the
palJ-et 10 | oading apparatus accordin o.the present invention. Reference
nuneral 301 apfwamaigad cliapping M%Bﬂmdﬁfca:t@ hodsing, meghamism,or m at
the back (as is | pcated. at an upper _portion of Fig. 6) of which there is
di sposed a car'-'r%u%‘ﬁ% only, ome %F%Mﬁﬁe&wi@&geﬂbeﬂ(ﬁ gfethels to

| oad ﬁgfiﬁé“ﬁm | 3°qﬁwhﬁ{qittenf SR e B R SFE LB #EY ront
i Fi 0
St and by convair SEFALE LA RS ”r%t’ A 53 rieey Qﬁs”b?&g%% %ﬁep&g&n 20 a
pal l et tabl g %éb%”esﬂ%%dﬂd% Zgﬁtaﬂ Jposition above the
ura y O

carrying-out area t hrou ‘l egs 306. Moreover, the
af orenment i oned stand-by conveyor 304 I's so constructed that a-parr of

endl ess belts 308 alvexe ,a of pltiraldetytiof EadRditents @F thie Wenkr ont ‘and
rear pulleys .25 thereby to convey the bag-shaped articles fed fromthe

back unti | the.mwmﬁ:isho}fmd loading bag-ahaspedd aradicliesnwill be described

in the following.

Figs. 6 to 9 show a third embodiment of the pallet

10 loading apparatus according to the-presenﬁ invention.

Reference numeral 301 appearing in Figs. 6 and 7
indicates a horizontal platform, at the back (as is located
at an upper portion of Fig.'é) of which there is disposed

.a carrying-in area 302 for bag-shaped articles B. Adjaéent
15 to this carrying-in area 302, there is disposed a carrying-
out area 303 for loading fhe articles B, which extends from
the platform 301 to the front (as is located at a lower
portion of Fig. 6) of the platform 301. A stand-by
conveyor 304 is disposed at the carrying-in area 302, whereas
- 20 a pallet.ﬁable.305 is disposed in a Horizontal position above

the carrying-out area 303 through a plurality of legs 306.

 Moreover, the aforeﬁentioned stand-by'coﬁveyor 304 is
so constructed that a pair of endless belts 308 Above a
frame-307,are made to Tun on ﬁot-shown front and rear pulleys
25 thereby to convey the bag-shaped articles B fed from the

‘back until they are stopped at a predetermined position.
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-24- At the back of the aforementioned stand-by conveyor 304, there is
di posed in a continuous nmanner a carrying-in conveyor 309, above which a ~
I - of/.gui de menbers 310 are so arranged as to have their spacing narrowed ,
ard. 5 Thus, the articles B fed J2gm- the back are conveyed onto the

st and- by conveyor 304 such that their longitudinal direction is aligned

Wi th the conveying direction of the stand-by conveyor 304 by the coactions-
of the gui deneniddr £hldaclO of the lafombmentiioned hetgrd4byt coriey®05 may W
repl aced by a pallet conveyor which is disposed simlarly to the afore-

nent i oned 39%antherec dseydismEediin ke contifuep o mannem SoRTMIRENAN o

- convey the pallet P. In the vicinity of the aforepentiqned carrying-in and

15 carryi 6TVEyox S99 ,3@boye) whish @ Rajrof @tide membars QBTG a
s;ationa{)éep%s#tr 311 m@iﬁcg& ~di s&ﬂ_l:ﬁ%d%?staa:he ri ght h%’n'edéils'o%ewé)x;%t h'ed o th
af or enent i®on ﬁ%ﬁ% : ' %ﬁﬁﬁ%ﬁﬁ. : side o e
carryi ng i and,gar rys «i Rg-0 r £ 02.and. 303, j.€e..at t | ef t hand

Si de?/ t%’e?‘g“’f@ F@%g},@ﬁl@}%%’ m)%rff Zf}ogn ﬁﬁ%%ﬁﬁ%ﬁqtgveg%ﬁgoﬁteod ina .
hori zont a I I ' I T_t];bet ' l:'?}é’c” .0 W A 302 and.
303|, Zi . €. ltll'l(r%l g‘?:%%x?i?-z ntcglqg’ | rectlcsyo[{\?/ %pelsl | céﬁﬁf %ilf%‘gga&c{f{r%rren ;Soned ,

stationar gjpagtidhl ilsS a‘i&!%ﬂé@@zi&ih ithe fddiﬁ;eﬁﬂ{k e ¥ of @Rectively,
with 25 vertical guide rails 313. At the righthand side portion of

stand-by conveyor 304 by the coactions of the guidemembers
310.

10 Incidentally, the pallet table 305 may be -repiaced by
a pallet conveyor which is disposed similarly to the afore-
mentioned stand-by coveyor 304 at the carrying-out area

303 fhereby to convey the pallet P.

..In the vicinity of the aforementioned carryiég—in and
15 carrying-out aréas 302 and 303, mofeover; there is erected
‘upright a stationary post 311 which is disposed at the
righthand side.of the aforementioned platform 301.1 On that
stationary:post‘311 at the side of the carrying-in and carry-
ing-out areas 302 and 303, i.e. at the lefthand side, there
20 is vertically mounted a lift 312 which is elongated in a
horizontal direction along the carrying-in and carrying-out

areas 302 and 303, ‘i.e. in a horizontal direction.

Specifically, the aforementiéned -sﬁationary post 311

is equipped .a't its front and rear sides, respectively, with

25 veri:ical guide rails 313. At the righthénd side. .portion of
the aforementioned lift 312, there are borne through a pair

. of front and rear opposite supporting ffames 315‘ a plurality



near opposite supporting frames 315 a plurality -25- of rollers 314,
which are in engagenent with the aforenentioned ed guide rails 313.

Mor eover, .the lift 312 is moved up and d@wn by the action of a drive
mechani smwhich is constructed to includé€ a lift notor 316 nounted on the-
upper end of the 5 stationary post 311. On the aforenentioned lift 312 at

t hewsi de of feyd i loadd 3G Qb o ( £ e
ot hand o1 ST AORTTES I, SRRl M e Y e Ao srined
i s el ongat ed dd) ghidd il I13.1 NMRrERRAer],0 thiee 1iifitt 31b21id aRwved p2and
transverse direction and which is made freely novable in a horizonta

di recti on -betdgwan Byhehearaction iof andrdse yeehanilsmaidith3ds3 2ohsidcted
Specifically, the aforenentioned li.ft 312 is equipped at its upper and

| ower porti o inedusie iay diiHf twimoltor5 316n gioundieda loiny ther upperalenguiofie thai | s
322. On the righthand end portion of -.the aforenentioned transverse trolley
321, . nor eovkestationaryr ®assr ddl.hr ough a supporting frame 324 having a
generally C-shaped front view a plurality of rollers 323, which are in

Tho franover se.tr oPFoj Mo REOTeRERTAomel hits A2 Shothaomide af: & {ﬁﬁvﬁi’
the action of 340t SRoNa (4G JRER20EThrERs! BB LALTRY, 3180 hEARRYCT s

trolley 321,

t'he af orenentioned |ift 312, ‘there are borne through a pair of front and @
2

lefthand side, furthermore, there is carried a transverse
tfolley 321 which is elongéted in a direction to intersect
10 the lift 312, i.e., in a transverse direction and which is
mﬁde freely movable in a horizontal direction betwéén.the

carrying-in and carrying-out areas 302 and 303.

. Specﬂﬁgaily, the aforementioned 1lift 312 is equipped

#ﬁ its upﬁer and lower portionms, respectively, with

15 longitudinally horizontal guide rails 322. On the righthand
end portion of the aforementioned transverse trolley 321;
moreover, there are borne through'a supporting frame 324
having a generally C-shaped front view a plurality of
rollers 323, which are in.engagement with the aforementioned

. 20 plural rollers 323. Still moreover, the trahsverse trolley

321 is driven to move in a horizontal direction by the action

of a not~shown drive mechanism.

On the aforementioned transverse trolley 321, further-
more, there is movably mounted a carriage 331 which is
25 enabled to move in a horizontal direction to intersect the

moving direction of the the transverse trolley 321.
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nmore, there i's novably nmounted a carriage 331 which is 25.enabled to nove \/
& a horizontal direction'to intersect the noving direction of the the -« -
dnsverse trolley 321. -26- Specifically, the aforenentioned transverses
W\ ey 321 is equipped at its front amb+ear side portions, respectively,
WMNJtransversely horizontal guide rails 332. On the front and rear side
P itfons of the aforenentioned 5 carriage 331, respectively, there are =
borne a plurality Spe¢ificaklpatheniorepentipngd)dfarsverse Hankley bl
aforenentioned quide rails 332, over, the carri&g%e 331 fhus constructed

Mor
is driven t OS4bves ieAWPRAS At s o&@b"t i FLATHSLRR iIRAFHFORS not - shown
drive nechanism 10, = . Fur.t her nore, a Jhol,di chani sim 341 f.or ding
the articl est$FR&E _ e‘ﬂﬁfl? g‘?ﬁ‘?’?ﬁé"# y.d’b‘%’f% t%{aﬁ o’Faelrg%t#%fed
carriage 331, TRis din i 41 .S ' -seen
fromFig. 9, (ﬁﬂ?ﬂ#¥§é¥eé%éﬁ%%g¥né%?%ﬁ%ﬁ%égﬁg?%&;ﬁ%ﬁgﬁg&g%?gaéﬁﬁﬁééon1the¢
carriage g5 33144 444 Of -y d Seoapi §1 2T TeT 1y
havi ng a %hape o]f ée)ﬁjelr’ ﬁ_&ﬁé\/ﬁc r'e op-posiét%y attaﬁg%lﬁ%o t e}a _
supporting fgmpiekrs 388 A wietkts e did Usipdguiiait i is attached to
the | ower portion of the afore- nmentioned supporting frame 342 between
t hose pai r ecaforemEntictiediggdide il s 1382.hi Mddeovemyrinhe nentridgde 331

af orementi oned supporting frane 342 is so suspended fromthe | ower portion
thus constructed is driven to move in a horizontal directio_n

by the action of a not-shown drive mechanism.

10 , Furthermore; a hplding mechanism 341 for holding_thei
| articles B is suépendéd frqm the lower portion of the
aforementioned cér:iage 331. This holding mechanism 341 is
constructed, as is better seen from Fig. 9, to include a -
supporting frame 342, which is suspended from the carriage
15 331, a pair of plaﬁeishaped scooping mEﬁbérs 343;genera11y-
having a shape of letter "L", which aré.oppositely attached
to the supporting frame 342, and a rod;shaped push member
344 which is attached to the lower portion of the afore-

mentioned supporting frame 342 between: those paired. séooping
20 members 343.

~

In this third_ embodiment, the aforementioned
supporting frame 342 is so suspended from the lower portion
of the aforementioned carriage 331 that it can freely rotate

in a horizontal 'plané, and is driven to rotate by the action

25 of a not-shown drive mechanism.

The aforementioned paired scooping members 343 are



©of the aforenentioned carriage 331 that it can freely rotate in a -
shori zontal plane, and is driven to rotate by the action 25 of a not-sh B

dfive mechani sm The af orenenti oned pai red scoopi ng nenbers 343 are
hinged to the aforenmentioned.supporting frame 342 by neans of pivot pi
345 and are adapted to be opened and clos@d=by the action of a not-show
dri e mechani smthereby to scoop and hold a bag-shaped article B W t h
supporting 5 portions 346 at their: Ieadlggiends The aforenentloned push
menber 344 i s bdngedatpe§heoafrzenentinm @H@@@Gﬁp&r rage; S4de byameans

h h d 347 _ |y d d d d
S e
th t f h nb di |1 d i_bed t he,f ol
e o0 51 R, o T i 0
By moving the 's%hg?’%ﬁfl dhﬂidt Eaﬁﬁgﬁ Eﬁﬁg&[}o %&ci%lﬁta%thhgu@g%ﬂﬁ 331 'n

this nmeanwhil e I’ ng nec I Sm I'S broug to a the St and- by

conveyor 304 §Bgalohge3asogglegqunmggalgésegasthat hol di ng nmechani sm 341
are prepared t0 be opened, and the push member 344 is 20 prepared to

ascend. Then, by rotating the holding nechanism 341, the directions of the
pivot pins 345 of thfhe aforementioned push member 344 is so attached to

the aforementioned supporting frame 342 through a rod 347
that it can freely move up and down, and is adapted to
ascend and descend by the action of a not-shown drive

10 mechanism.

'Next, the operations of this third embodiment will be

described in the following.

First of ali, a vacant pallet P is placed on the

pallet table 305.

15 By moving the lift 312, the transve;se trolley 321
and the carriage 331, in this meanwhile, the holding
mechanism 341 is brought'td above the stand-by conveyor 304.
Then, the scooping members 343 of that holding mechanism
341 are prepared to be opened, and the push member 344 is

20 prepared to ascend. Then, by rotating the-holding

- mechanism 341, the_directibns of the pivot pins 345 of the
scooping members 343 are made coincident with the conveying

direction of the stand-by conveyor 304,

After that, the bag-shaped article B is carried onto
25 “the stand-by conveyor 304 by the action of the carrying-in

conveyor 309, and the longitudinal diréction of the article



scoopi ng nenbers 343 are nade -coi ncident with the conveying direction of =,
t he stand-by conveyor 304. After that, the bag-shaped article Bis carri ed™
ARt o 25 the stand-by conveyor 304 by the action of ‘the carryi'ng-in conveyor ¢ :
-(ﬁaaﬁxand the longitudinal direction of _the article -28- Bis aligned
L34 t e conveying direction of the stafnd-by conveyor 304 by the coactions
A he gui & nmenbers 310. Then the article B is stopped at a predeternine%;
positi on abogesth - (o} y inaNd4 cged; hal B i
5 prevented Pr%%1%é?%gega9¥ngegﬁtgb?ﬁgﬁg?'ng}geeggggeggrt§84g£§agn he
article B iscohoppee¢ 304! bp BhedIRItTdiflofOEhki gaid mbMBegsaBUODY TREHEYOr
304, the lift 312 is noved down to bring the paired scooping nenbers 343 of
t he hol di ng nheharticladdB s bboppeddat af prbdetatrmined Bosifien abetve 10
t he scoopi ng nmenbers 343 are closed to insert their support- ing portions
to bel ow t hethet standBbyAtonveybr BO4; and thessusecgedingyambicliespB st h
the transyverse trolley 321 and the carriage 331 are noved to bring the

hol di ng nmechBFerYAnted £sompbeing eparmied, Ankedthe spepAnbypeenveyarodOéne
pallet P. Thenas shown in Fig. 9(A), the lift 321 is noved down to
position the articl.e B held op.the holdi ng nmechanism 341 slightly ahove the
pr edet er ni ned pilihEeBoEﬁFiﬁﬁglﬁ£§t£ ig §ﬂ8RﬂeEnagighe9P§?§e ﬁﬁmﬁﬂga menber

344 1s 20 prghLypesndgeneRRdst Aa 6 ORbAYLPBEPS0R, S¢Re 1 ££0PS15 %1 s WibbEa

down to bring the paired scooping members 343 of the holding .

mechenism 341 to both sides of that erticle B. After that,
10 the ecooping members 343 are closed to insert their support-

ing portions to below the article B.

| After the 1lift 312 is subsequently moved up, both
the transverse trolley 321 and the carriage 331 are moved
| .te bring the holding mechanism 341 to above a predetermined
15 piling position on the pallet P. Then, as shown in Fig. 9(A),
the lift 321 is moved down to position the article B held
~on ﬁhe hOlding mechanism 341 slightly_above'the predetermined

piling position.

Next, as shown in Fig." 9( 3), the push member 344 is
20 protruded down.and the scooping members 343 are'opened, while
.pushing the centre portion of the article B, until this
article B is placed onthe predetermined pilirlg position, while

being pushed by the push member 344, as shown in Fig. 9(C).

On_the other hand, in ceSe the'directiqn_of_the article
25 B to be stopped on the stand-by cdnveyor 304 is different
from the piling direction of the same on the pallet P, the
holding mechanism 341 is turned until the direction of the



pushing the centre portion of the article B, until this article B'is plaged
oathe predetermined piling position, while being pushed by the push meptge
344,f§s shown in Fig. 9(C). On the other hand, in case the direction gfZf
arti¢te 25 B to be stopped on the stand-by éonveyor 304 is different

the piling direction of the sane on the paFP

is tarned until

Tepeat od 2ot nar SFEZERECR: Bhed"$hBo B Lifnefl TRERCBRTDRLIRRS aRkEcrione .

T P, the holding mechani swa341.
the direction of the- -29- article B cones into alignnent

inapre- 5 detggngﬁgqnnggbpggofgLayers-upon the pallet P. As has been

descri bed herei nbefore, accor

ng to this third enbodi nent, since the

hol di ng nechani sm 341 having the paired el anping nmenbers 343 is enabled to
nove in the vertical dTheski 6perapibhe éﬁegtéﬁéaﬁéh gb" €RAt OPhd Oarffe1Ls B
e

the transverse direction, one or plural bag-s

aped articles B can b

separat el y | oadedrenpbleteopahl pre@etésminedi pikingt phtoerhhincanyeati onal

pal | et | oadin _ _ _

for arrangi ng2t héebermined ormbaz ofybayens wpenctheipgllénrPsupporting 15

and carrying the articles B of one layer. Nor is required-a nmechanismfor

vertically noving theV&gl$§t -Ioa&ed wth the articles B. As a_result,the
[

pal | et | oadi ng can ha

exi sting

10

15

20

- 25

apparatus, there are required neither the arranging table

ssbeen deseriRed hexeinbefare pcacpardingdteon t he
this third embodiment, since the holding mechanism 341

having the paired clamping members 343 is enabled to move

in the'vértical direction, in.the longitﬁdinal direction

and in the transverse direction, one or plural bag-shaped
-articles B can be separately loaded onto the pallet P. As
is different from the conventional pallet loading apparatus,
there are required neither the arranging table for arranging
the articles of one layer nor the carriage for supporting'
and carrying the articles B of one layer.. Nor is required
a mechanism for vertically moving the pallet P loaded with
the articles B. As a result, the pallet loading can have

its size so reduced that it can be instailed on the existing
factorf or warehouse without any difficulty. Mpfeover, the
loading appératus.has its most portion supported by the

statiohary post 311 so that its installation is facilitated.

According to this third embodimént, moreover, sincé

- the holding mechanism 341 is equipped with thé'push member

344, the deformations of the articles B and the unbalance
of the loads when the bag-shaped articles B are to be trans-
ferred can be corrected so that the piled articles B can

eﬁjoy,a satisfactory appearance while being prevented from



apparatus has its nost portion supported by the stationary post 311 so t.ha
JAs.installation is facilitated. According to this third enmbodi nent,
wgover, since the holding mechani sm3j-is equi pped with the push nenber
{ he deformations of the articles B and the unbal ance 25 of the | oads

factory or warehouse without any difficulty. Mreover, the 20 | oading -E;}
L 4

N 'he bag-shaped articles B are to be trans- ferred can be corrected so-
t he pi ldrbpping tas plexesenj oy a satisfactory appearance whil e bei ng‘~“‘Y
prevented from -30- dropping to pieces. According to the third -

enbodi ment, furthernore, since the holding nmechani sm 341, can be rotated in

the horizontal pl Arconding ko the third eubedingntarfyrthermere, dsineei on
and 11 Show S8 dut T TR 1 S5 b 1. T O AR gLk A SROELEORER Y ng
i1 ar condtiAne e FREIHISS 3 Sl ety G Tilte Bt R s R ion, o
o the a1 CTEREssh b BHER HHED Yodd'hg LN Uh A PL e SREECRAT
441 appearing in Figs. 10 and 11 generally indicates a hol di ng nmechani sm

which may be 15 s derh TN 1 Deskav 'd dEureH &iboddi het?é of ehéTSAETét

fromthe hol ding nechani sm 141 or 341 exenplified in the
loading apparatus according to the present invention,
Here, this fourth embodiment basicélly has éimilar
.constructions and 6perations to those of the'foregoing-
10 first or third embodiment, and accordingly tﬁe following
description is restricted to the different porﬁioﬁ, i.e.,’

the holding mechanism.

. Refereﬁcé numera1'441 appearing in Fiés, 10 and 11
generally indicateé a holding'mechanism which may be

15 suspendéd from the carriage 131 or 331, as is different
ffom the holding mechanism 141 or 341 exemplified in the

| foregoinglfirst or.third embodiment.

This holding mechanism 441 is conStructeq to include
a supporting frame 442, which is suspended from the carriage
. 20 '131 or 331, a péir of'scboping members 443; wﬁich are
attached to that supporting frame 442-at both its lower
side.poréions, and a push member 444 which ié'disposed
'beiqw thé afbrementioned supporting frame 442 between those
ééooping mémbe:s 443. This push member 444 and the afore-

25 méntioned two scooping members 443 are connected by means of



foregoing first or third enbodiment. This hol ding mechanism 441 is
~canstructed to include a supporting frame 442, which is suspended fromt
carriage 20 131:or 331, a pair of scooping menbers 443, which are attac
to t supporting franme 442 at both its |lower side portions, and a pus .
menber 444 which is di sposed bel ow t he af<e3¥fenti oned supporting franme 442
between those scoopi ng menbers 443. This push nenber 444 and the afore- 25
mer¥i oned two scoopi ng nmenbers 443 are connected by means Qf - -31- g-
| at er - descri beda chakerrdpsarfibed coacs ing meghanian fifeh spdhat Lhe iRushde
to coact when the scooping nenbers 443 are driven. The aforenenti one
supporting frarmember&isdis made e RAGY c?%‘?rf‘letr}f'%v%?"%‘!s Jif eq%g\lﬁ
af orenenti oned carriage 131 or 331 by neans of a shaft 446 that it can
freely rotate i84F% ntal plane, and is driven to rotate by the action
ofda not - shown drive nechanism Each of the scooping nenbers 443 at both
sides is 10 ‘constru ' ' | gt £5m ' ality of
general ly L-shaped sﬁ%r%f%%%%ﬁ@%‘g ﬁ#% are sec.uréelggk{% t ;gdl;ieadiyng
end portion gf th %pskhéaeff&ﬁrbaie@éweif ot 5610 OPF NEh e S émeft i
enabl ed to be opened and cl osed by rotatably |aying pivot pins 453 in the
| ower 15 portioggreiagéel 3 o523l i Bpatesnypof ta nghdfnes6l4hatt Hiotdarsi des,
by securing a pair of rocker arns 454 to those _

freely rotate in a horizontal plane, and is driven to

rotate by the action of a not-shown drive mechanism.

Each of the scoqpiﬁg members 443 at'both.sides is

10 constructed to include a platé member 451 and a plurality
of gehérally L-shaped supporting pawls 452 which are
secured te the leading end portion of that plate member
451. Thos scooping members 443 are enabled to be opened
and closed by rptatably laying pivot pins 453 in the lower

15 'portions-df the aforementioned supporting frame 442 at both
sides, by securing a pairJOf rocker érﬁé 454 to those
.indt'pins 453, and by attaching the base end pprtions of
the aforeﬁentioned plate members 451 to the outer end

portions of the paired rocker arms 454. -

20 Moréover, to the end portions of thé pivot pins 453
at both sides, there are secured one-side end portions of
drive arms 455 having their other end portions, to which there
are_hinged'the leading end portions of the piston rods. of
air cylinders 456 hinged to the front and rear side portions
25 pf the aforémentioned_supporting frame 442. By synchronously’
adtuating the front and rear air cylinders 456 to protrude

and retract their piston rods, the pivot pins 453 at both



pi vot pins 453, and by attaching the base end portions of the

gr arns 454. 20 Moreover, to the end portions of the pivot pins
at both sides, there-are secured oAB82si de end portions of drive arns
havi ng their ot her end portions, to which there are hinged the |eading

Q

%

‘end portions of the piston rods of air cylinders 456 hinged to the front -~
and rear sidsidestavesr@tabédthe apeneandtcbqed thppscbopingr membeng. 483

synchronously actuating the front and rear air cylinders-456 to- protrude
and retract @hkebethisidassods, the pivot pins 453 at both -32- sides are
rotated to open and cl ose the scoopi ng nenbers 443 at bot-h sides. To the

af ti oned bot t 45 th d
eopective arms 4590 hherBEpEenbnFionad babhnsLdB IRy kg S oRS 4 CBRULLL | ng

ymehr on sm BPPRCESEr Bhgh BEEqPdehi-ERRRb e h a kg PR o
o1 des arescopletaly eYRRBEERAZE) ABMEaBEbR doluERe ha0) uroRSsobo! BRaf

cylinders 4 e af of ement 1 oned I's constru

such that rogpd ?9@§t4§in§t493t9ré'QﬁébBé& ﬁQ”ESEh&Q by Esﬁﬁieﬁe a pair of
front and rear plate nenbers 462. Fromthe upper sides of both the plate

negbers 462 gymeheonisaniith, ehbRr 6thee. er got gdrepull ght thepatboping! i di ng
I ods
members 443 at both sides are completely synchronized and

can be driven, too, by one of the air'cylinders 456.

10 | The aforeﬁentiened push member 444 is constructed
such that round.rods 461 at both sides are connected by
meaﬁs of a peir of front end rearlplate_members 462, From
the upper sides of both the plate members 462 at their
ceﬁtres, there are erected upright a pair of sliding rods

15 463, on which sleeves 464 are slidably fltted Into the

| upper end portions of both the sliding rods 463, there are

screwed a palr of nuts 465 which act as stoppers.

Moreover, coil springs 466 are sandwiched betWeen the

20 aforementioned sleeves and plate members 464 and 462.

In this fourth embodiment, furthermore, the afore-
mentioned push member 444 is so suspended directly from
the aforementioned coacting mechanism 445 that it can move

- up atid down. Specifically, that coating mechanism 445 is
25 constructed such that'retaihing pins 471 are formed to
project from.the inner end portions of the rocker arms 454

to which the aforementioned both-side scooping members 443

v

ofo¢ ementi oned plate nenbers 451 to the outer end portions of the palred \/

L4



%5 463, on which sleeves 464 are slidably fitted. Into the upper end .
\aﬁrtionS‘of both the sliding rods 463, there are screwed a pair of nuts .
ich act as st.oppers. Moreover, coil springs 466 are sandw ched between -~
the 20 af grenenti oned sl eeves and pl ate penbers 464 and 462. In this fourth
enbodi ment, furthernore, the afore- ment#dned push nmenber 444 is so-
suspended directly fromthe aforenentioned coacting nmechani sm 445 that it
can--nove up and dowp. cifigall af- coating nechanlsm [ .
constructed sBtf ?ﬁg?cgggaiﬁP gsb¥hsEB§§ sP§a$8$ﬁ€§_P§a%§81ézg’f§%%$Phe
i nner end porgjigon E _fher r Lehod aj9pepen
bot h- si de sco%%gngoﬁ%ﬁ%egg ﬁﬁéﬁ eﬁ&gggégﬁgagt?géﬁea?ggﬁdiggcggt%%gggg
engagenent pl ' f ahrdt o p ' s BRL s 472
o engage w i L ERoEaose BLAg 478, L Relr e b b0 caS byt
support the a§3gﬁ6?ﬂtEﬁéedf@ﬁéﬁeﬁﬁﬂbﬁéd4ﬂ&shnmémbéfthﬁ&'iﬁ & verobtally
manner. Thus, en the aforenenti oned bot h-si de scoopi ng nenbers 443 are
opened, thb imoeabEedngmmeéronsThést hwhenckthe aforerérdtionéddbobhesildeAs a
result, the engagenent pins 471 push down the engagenent plates 473 while
nmovi ng i n t hessvoping mmemberaaéitdharel epened 46heguinned endvporbiopsat e
~menbers 462 of _the push nenber 444 through the springs 466. \Wen the
scoopi ng nenbef sthesrecker| axma, 4ok ?ﬂﬁkcéﬂVFﬁﬁyé-thgsiﬁnE?3E¥B’p5h?ions of

the rocker argﬁgééémESEKp¥R§a£9i éﬁsﬁ 3833'EhetQﬁggggﬁgﬁﬁeﬂiagégsale

while moving in the slots 472 so that the sleeves 464 push

..ld ddwn the plate mémbe:s 462 of the push member 444 through
the spriﬁgs 466. When the scooping members 443 are closed,
on the contrary, the inner end portions of the rocker arms
454 rock upward. As a_result, the engagement pins 471
push up the engagement plates 473 while moving in the slots

15 472 éo that the sleeves 464 pull up the plate members 462 of
the pﬁsh member 444.through the paired nuts 465 and the
sliding rods 463. A |

Next, the operations of the fourth embodiment thus

constructed will be described in the following.

20 Upon the following descriptionl incidentally, let
it be assumed that the holding mechanism 441 is suspended

from the carriage 331 of the foregoing third embodimeﬁt.

The article B is stopped at a predetermined position
above the stand-by conveyor 304 which is disposed at the

25 carrying-in area 302.

Then, the lift 312 is moved down to a predetermined



~push up the engagenent plates.473 while noving in the slots 15 472 so that;;;

sl eeves 464 pull up the plate nenbers 462 of the push nenber 444 .
ugh_the paired nuts 465 and the sliding rods 463. Next, the operations
he: fourth enbodi ment thus construyg will be described in the
fol'l oW ng. 20 Upon the follow ng description, incidentally, let it
be assumed that the hol ding nechani sm 441 i s suspended fromthe carriage

331 of the 56y Rt aldtg CieTVEAERMary oSt (351 dhd tité QUK déniber 53

predet er mi ned position above the stand-by conveyor 304 which is disposed at

the 25 carr4ddpf rthe doolidihg techaniem 441 Bd Ddroughty ethttyvabuitment

pr edet er m ned -34- position along the stationary post 311, and the push
menber 444 cdntaat twith rthersdnire rpotiion of dthgtuppen sixde nehtthent act
with the centre portion of the upper side of the article B thereby to
rearrange tawtinlke & Lhereby g reaxrange tthe artigle dier Affswr fhatct uat ed

to prot de-their pi rod o that the bpth-side scpopi.ng, nenpers 443
are cIo d% hfsﬁﬁbﬁaa&- t§EPEQQQQﬁ§F EPRRF theln, Ristber
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member 444 is moved up.

At this time, the push member 444 is broughr.by the
10 suitable pressure of rhe springs 466 into abutment oontact
with the article B so that the article B is prerented'from
being broken, and is moved upfin accordance with the closing
operations of the scooping mehbers 443 so that the scooping

and holding operations of the article B is not obstructed.

'15 Next, the 1ift 312 is moved up, and the transverse
trolley 321 is moved forward along the lift 312. If
necessary, moreover, the carriage 331 is moved to the left
along the transverse trolley 321; and the holding mechanism
441 is rotated. Thus, the .article B held by the holding

20 meohanism-441 is positioned above a predetermined piling

position of the pallet P which is placed on tﬁe carrying-out

area 303,

Next, the 1ift 312 is moved down to bring the article
B to slightly above the predetermined piling position on the
25 pallet P. After that, the air cylinders 456 are actuated

to retract their piston rods so that the scooping members

!
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Operatlons of the scooping nenbers 443 so that the scooping and hol di
‘operations of the article B is not obstructed. 15 Next, the |
is mbved up, and the transverse trolley 321 is noved forward al ong the
.¥3312. If netessary, noreover, the carriage 331 is noved to the left along
the transverse trolley 321, and the holt#5m mechani sm 441 is rotated. Thus,
the article B held by the holding 20 mechani sm 441 is positioned above a
pﬁ@ﬁeterninquﬁtllng osi t on of the aIIet P |ch is placed on the
carryi ng- out tQ EXoP 1 %132“?’:9 down to bring the
article Bto slightly above the.predetern1ned piling position on the 25

5 P 5Tl *@bez;w';smsz 5SS, 1

article B. f Bl e ﬁﬁbw @44 is
brought to abut aga| ns‘* f[she ce re podafl on cﬁsﬁf éfutpp%fc Sl the article
B transferregt h{ERipgér SIS dRNe (xR 1d B e;&nﬁeﬁ%d Rhd ity tddre,

t he push nmenber 444 has al ready- been noved down by the opening oper ations
of the sco®irga Wl gk @B i oned bel ow the | eading end portions
~ of the generally L- shaped supporting pawl s 452 of the 10 scoopi ng nenbers
443, there is no fear that the supportlng paw s 452 may contact with the
article B whi ch kmﬁSﬂnnn} by this time, the push member 444 has already"

 been moved down by the opening operations of the scooping
members 443 and positioned below the leading end portionms
of the generally L-shaped supporting pawls 452 of the
10 scooping ﬁembe:s 443, there is no fear that the supporting
pawls 452 may contact with the article B which has been

transferred to the adjacent position.

Next, the 1ift 312 is moved up, and the transverse -
trolley 321 is moved backward. If necessary,moreover, the
15 carriage 331 is moved to the right, and the holding mechanism’

441 is rotated to a position above the stand-by conveyor :
304.

Moreover, the operetions':hus far described are
successively pefformed ﬁo transfer a predetermined number
20 of articles B onto the predetermined piling positions on
the pallet P. Those operations are repeated'to pipe the
articles B on a predetermined piling pattern in pre-

determined iayers upon the pallet P.

In the operations thus far described, incidentally, in
25 case the article B is to be'arrahged on the pallet P of

the carrying-out area 303, the push member 444 can be brought



transferred to the adjacent position. Next, the lift 312 i.s noved up, and

/
the-transverse trolley 321 is noved backward. |f necessarynoreover, the fBJ
c.iiisge 331 is noved to the right, and the hol ding nechanism 441 is U
fO I &A to a position above the stand-by,conveyor 304. Mreover, the

opa dns thus far described are succe€sSively perforned to transfer a
redet e/ m ned nunber 20 of articles B onto the predeterm ned piling kk
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upon the pal ligfe 5:.—661%1@% %gaﬁ;dto% hessdéie BB EHdad £ @121656% FhaWing

25 case the arti I's to be arranded on the pallet P of the rryi ng=out
area 303, theyrEhs @R Tor A hReddidigind destendimg@itircignidBithde
centre portion of the upper.side of the article B W thout any descent of
the |ift 312 gushralenit@rs W44 direnideotdaigd e tis adrediopersingg dast askbsing
stroke of the push nenber 444 in accordance with the opening and closing 5
oper at i ons ofopdratdomepiofy thentyooplial wenbers Bdeh descri bed herei nbefore,
according to this fourth enbodi ment, since the push nenber 444 is noved up
and down by the closing and openi ng Qperations of_ the scoopi ng nmenbers 443,
there is required #¢ das Papmdescribad henginbafareuarsRifiaIg 421, which
protrudes up '

t'ggj%ag;th embodiment, since the ﬁush member 444 is moved
up'ahd down by the closing and opening operations of the
scooping members 443, there is requifed no drive means for
10 driving the push member 444, which protrudes upwardly of
the supporting frame 442. In case the hdlding mechanism 441
is suspended from the carriage 131 or 331; therefbré, there
is required no wide space inbetween,'énd the holding
ﬁechanism 441 itself can be so attached easily as to freely
15 rotaﬁe in the horizontal plane. Still moreover the holding
mechanism 441 can have its.wéight reduced. Furthermore,
the ascent and descent of the push member 444 can be simply
controlled because they-are synchrqnized_in a mechanical
manner with the opening and closing'operations of the

20 scooping members by means of the coacting meé.hanism 445,

- The description of the specific embodiments
exemplifying the pallet loading apparatus for loading the

bag-shaped articles is ended..
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1 he supportlng frame 442. In case the hol di ng mechani sm 441 i s siispendeg _
tjon1the carriage 131 or 331, therefore, there | e spafrer ¢
inbetween, and the hol ding nechani sm 441 itself MHMHMH"HMd 4’ / /-
as to freéTy 15 rotate in the horizontal plane. Stil9 ror&over the ho\d
mechani sm*441 can have its weight rediged. Furthernore, the ascent and
descent of the push nenber 444 can be sinply controll ed because they are
synchronlzexicnnlzﬁnechanlcal manner wi th-the opening and cl osing operations
of "'the 20 scoopi ng nenbers by means of the coactlngnechanlsn1445 The '
description of the specific enbodi nents exenplifying the pallet |oading
appar atus fortd oang)&M@ﬂJa'@W@ppanaﬁuﬁs dompariddnig: a samglcel_/nq\s 1.

A pal | et |oading arat us conprisin a S|ngle post erected upright in the
vicinity of mmﬁe%-uprmcmrgh% Gnity of carornginand sarmingent
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~a carriage VwEd”Hiébd%&HﬁHHéﬁjfﬂ1ééﬁamove up and down along said post;

a transverse trolley which is supported on the 1lift,

elongated in such a horizontal direction as to intersect
10 said 1ift, and so disposed thét it can move in a horizontal
- direction along said 1lift between said.carrying-in and
carrying-out areas; a carriage which is supported on the
transverse trolley and so disposed that it can move in |
sﬁch a horizontal direction aiong said transverse trolley
15 as to intersect the moving direction of said transverse
trolley; and a holding mechanism which is suspeﬁded from

said carriage for holding one or more. articles,

2. . A pallet loading apparétus as set forth in Claim 1,

wherein said holding mechanism includes a pair of clamping
- 20 memberé both driven to move toward and away from each other

for clamping together a box-shaped article from both the

sides of the same.

3. A pallet loéding apparatus as set forth in Claim 2,
.wherexn the palred clamping members of said holding
25 mechanism are so driven by a cyllnder as to move back and

forth in synchronism with each other.



transverse trolley and so disposed that it can nove in sueh a horizontal
ghrection along said transverse trolley 15 as to intersect the noving
ectio | rse trolley; and a hol di ng nmechani smwhich is €

_endeulmuMLnlni"mr“nage for hol dingzgne or nmore articles. 2. A

S| et | oadi g appar &t us as set forth in aim 1, wherein said holding B
pechani smincludes a pair of clanping 20 nenbers both driven to nove towar
and away fromggeach &tﬁllé@rlsé@ﬂ?%\nﬂp%ﬂﬁ&ﬁ@@raé Sex- sopeRdiarelsim {) om
both the sides of the same. 3. . pal | et | oadi ng apparatus as set forth
in daim2, witeréintseidadhobding anethanisnbincludesaadpaitdofiy 25
mechani sm are so driven by a cylinder as to nove back and forth in :
synchroni sm véldmping) mehbers for. clampingl tegetheri agbappshaped asticle
forth in Claim1, wherein said holding. nechani smincludes a pair of N '
cl anpi ng nenbérem fhoth | shdes f oklee haame, horre stfipeaidre¢lamping onembens si des
of the sang, one of said clanping nenbers 5 being driven to nove toward and
away from?hPeingrdriven to moye toward)ard AWK ofxem khecpthe¥¢h in daim
2, 3 or 4, wherein said holding nechani smfurther includes a supporting -
menber adapted to nove to and frombelow the article, which is cl anped

et woen sai d 1) anpi MPRERbEr ST TR RESaTadis SHPEE fald a2,
- pallet loading PGy 3hleréPn SShid Nélding rhl&ﬁéﬁ'iém further: includes

a supporting member adapted to move to and from below the

%

article, which is clampéd between said paired clamping
10 members, for-supporting the article between said clamping

members from the lower side of the same.

6. A pallet loading apparatus as set forth 1in Claim 1,
wherein said holding mechanism includes a pair of scooping
members for scooping up a bag-shaped article from both

15 sides of the same.

7. A pallet loading apparatus as set forth in Claim 6,
wherein said holding méchanism further includes a push
member made movable up and down between said paired scooping

members.

20 8. A pallet loading apparatus as set forth in Claim 7,
wherein the push member of said holding mechanism is moved
up and down in mechanical-response to the closing and

opening operations of said scooping members.



oopi ng up a bag-shaped article fromboth 15 sid

\b/gl |'et | oadi ng- apparatus as set forth in Caim6, fm‘mmnpmmml'"i,d'

ﬁanhanlsn1further i ncl udes a push nenber nade nnvablecuﬁ-aﬁﬁ dowm befween
sai d paired scooping menbers. 20 8. Agpal | et | oading apparatus as set
forth in daim7, wherein the push nenber of said holding mechanismis
pbyed up and domm i n mechani cal response to the closing and openi ng
operations of 8aid saopalbhgtntobding appafétusfas seth fortietinoGlaiyg 1,
apparatus as set forthin daiml,:2, 3, 4, 5 6, 7 or 8 wherein said

- hol di ng mechan2sn3j s&éso5subpended 8;ﬁheneim said|h@ﬁdimgume¢hanmﬁmoiate in
a horizontal plane. 5 10. Pallet |oading apparatus, substantially as

her ei nbef or e degcsuapdndpdhfrm@@%@arm@ae thabrifrsamgrokabe i . a

horizontal plane.

: *mhereln said hol di ng mechani smincludes a pair of scooping members for -Ei

5 10. -Péllet loading apparatus, substantially as hereinbefore

described with reference to the accompanying dfawings.




