- 1- LLET LQADI NG -2- The present invention relates to a pallet 1oading
apﬁgggius for .l oading articles on a predeterm ned pattern and in a piled
man upon a pallet. A pallet |oading apparatus according,to the_priQar art
5 loads a pallet with articles by carrying in a predeternghadjﬁb§é§=§k
artitles for one layer and arrangi ng themon an arrangi ng table, by |oading
the articles for one layer fromthe arranging table onto a carriage, by
bringing the car- riage to above a pallet and then retaining the articles
for 10 one layer on the carriageiwi th the use of a stopper, and then by
retracting the carriage thereby to allow the articles for one |ayer to drop
onto the pallet. In the case of the conventional pallet |oading apparatus
thus far described, however, since a large load 15 is exerted upon the
carriage and its nmoving and supporting unit and since the articles are
piled in nultiple layers, there are required not only both a mechanismfor

novi ng' up and down the carri i ing and supporting unit, which .
are highly | oaded and a nechgﬂggﬁﬁfotbgggﬁﬁg up and 20 down the pall et
| oaded with the articles but also a space for allowing the carriage to

retract. As a result, the pallet |oading apparatus has its size enlarged as
a whol e. "The present invention has been conceived in view of
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type pallet [ oadi ng apparatus for |oading a pallet .wth box-shaped o
articles., The term "box-shaped article" is used herein to nmean any icle
whi'ch i's sinmilar in shape. to a conventé®nal rectangul ar box- having a - 3-
fiat bottom and fou ri .Sl s | | ] ec he pr.esent

I nvention to sinpli?&ﬁgﬁsggﬁégﬁgﬁkﬁé#}éﬁd@$£%6§% ?ﬁegs§§2i8¥ §°§§Fﬁ

| eadi ng appar ' ' d ' s er
plhur al ¢ | o, SPPRTAEMS T A dhd Sk M BELER0RA e TpL o FE 1l BEceB
apparat us accandl 1% &0 il RIARRIY JdoBEnd i ga1iggconsiructed such that a
carrying-in area, to ich respective artitles are conveyed preparatory to
| oading a pallet, and a carrying-out area having a pal- 10 l'et placed

t hereon for !OadlngAI?%Biéﬁ(Idéﬂiﬁéiébpﬁfﬁﬁﬂsadtéé?ﬁingotéaﬁheobbibr ageh
that a post is erected upright in the vicinity of those carrying-in and .
carryi ng-oft doeds, aspallietatwiltdlerart tcle s pogedapryihgt inoat peedetermined
is elongated in a horizontal direction above those carrying- 15 in and
carryi ng-out aumberapd whitdclies dftablank t bayeveang andangingobheinabnpast ,
such that there is.carried on the aforenentioned |lift a transverse trolley
whi ch i s nmadeaFsanging tableor ibyokeading cthe carbicleenfonoeneciayerngfrom
and carrying-out- areas, ,and suych that a hol di ng mechani sm 20 for_hol di ng
“the articles tBecarrpagipg thahle ke & karriage, by bringing the car-

riage to above a pallet and then retaining the articles for

t'he probl ens thus far described and contenplates to provide 25 a sirzjﬁzv ed;ga

10 ome léyer 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 oﬁto the pallet.

In the case of the conventional paliet loading
- apparatus thus far descfibed,'howéver, since a large load
15 1is exerted upon the carriage and its mdving and supporting
unit and since the articles are-piled in multiple iayers,
there are required not only both a mechanism for moving up
and down the carriage and its mo§ing and supporting unit,
. which are highly loaded and é mechanism for moving up and
20 down the-pailet loaded with the articles but alsd a space
for allowing the carriage to retract. As a result, the -

pallet loading apparatus has its size enlarged as a whole,

The present invention has been conceived in view of
the probléms thus far @esqribed and contemplates to provide
25 a simplified typehpalle; loédiﬁg apparatus for loading a
pallet Qith box-shaéed'éftiCIes. The term "box-shaped
'artiéle" is used herein to,meanfany article which is

similar in shape to a copventional rectangular box having a



trolley. Thus, the pallet |oading apparatus transfers and | oads_the -
ticles onto the pallet by holding that nunber of articles whichis to +J
nstitute a row on the | oaded _pallet, in the holding nmechanism by. e
ansferring the 25 articles ®Wrch are held in the hol di ng me¢hani smto the

carrglag-vettoncandbeblir bprikhtyeides)l novenment of the lift and the
hori zontal novenent -of the transverse trolley, and by rel easing the

i cl f h ' pani ] i 0 -pal | | oadi s
articles T1emuhg bobdingnTEctopiomhe Drdiedt AufHIANad pal et | oading

appar at us, -4- noreover; In a .tot at box-shaped *

artigles1 69 PRel £8HSHrAKLIRA WEA Hedte hAldlinGdRAnaligIRAYI pped with a

pai r of” clanpi ng nenbers, the positioning operations of ‘the box-shaped
artirba8ingdapperhehdi By IoEddhgNias PROWE Hoxklthapeld ritdkdIeginit is
enabl ed to have their degrees of freedomrelatively increased by driving
b5t hfd¢heonei Lagee! pinrad tdnes.s Tn oirddwltd Eehirsfaisis t o nove t owar d
and away from each other so that .the positioning operations can be
faciobjectyd theepaliett hoading appargtasd desatidingpry dtheons of the
box-shaped articles. In the case of the aforenentioned hol di ng mechani sm
havipygepent invepbierdisl sepistyuetesksuch that awganryimgdirer, the hol di ng
mechanismitse]f js enableq to haye.its construction sinplified and its

si zeAF@Ruckd ¥Hiah| FrageesiNs: ﬁrﬁﬁélﬁ%tﬁ%ﬁm BRPRARAHCDF a single

Y 8% 0adlng"s BAD1CEE"EnA"S" BTy ing- r&eaéo%?{va{#gs 'a pal-
10 let placed thereon for loading the articles are disposed
adjacent to each other, such that.a post is erected upright
in the vicinity of thoseicafrying-in and carrYing-ouﬁ
areas, such that there is disposé& on that post a liftvdﬂ¢h 
is.elongated in a horizontal direction above thosé carrying-
15 in and carrying-out areas and which is enabled-to move up
aﬁd doﬁn on that post, sucﬁ that there is carried on the
afbrementioned 1lift a transverse trolley which is made
movable in a horiionﬁal direction between those carrying-in
and carrying-out areas, and such that a holding mechanism
20 for'holding-the articles is carried by that transverse
trblley, Thus, the pallet loading apparatus transfers and.
loadé'the arﬁicles-onto the ballet by holding that number
- of articles whiéh is to éonstitute a row on the loaded
pallet, in the.hdlding mechanism, by tfansférring the
25 articles which are held in the holding mechanism to the
carrying-out area both by the vertical movement of the
1lift and the horizogtalijVement of the transverse troliey,_.

and by releasing;the'arﬁiclés from the holding mechanism.

In the aforementioned pallet loading apparatué,



furthernDre in addition to the ‘advant age that the box-shaped articles
be_J oaded by ‘t he use of the hol di ng nmechani sm havi ng the paired clanpin

menbers, the gap between the box- 20shaped articles |oaded on the pall et
can be renarkabry reduced by driving=@my one of the paired clanping
nenbers of méeedobt| nfnmadidnion to thee advanvspe thuat duay-dhaped he ot her.

By equi ppi ng the af orenenti oned respective hol ding 25nmechani sns having the.
pai red cl anprojchesbean bet hoadedpbyr theg useniodr tie dio lidirgg apgchansmove
t &~and from bel ow t he box-shaped articles, furthernore, the box-shaped
articles areqmippqaédwnthhaapadu:t olf e]famptmgaeﬁememhethel peditieningg

- 5-

4 menbers, and the box-shaped articles thus

cl anped betoperathens| afipthe hxbsﬂmpada ariiche edamd cthei helgihg t hat

support

menber from droppi ng down so that they can be prevented from being

- broken byStmechanigmnngotbr ats the caeryirigrin ninitenberenabbedhto have

af orenmentioned respective pallet |oading apparatus, still noreover, the
box- shaped theix|degraeshef| fxeedoon redatdnelint inereased pbyi dgivinghol di ng
mechani sm which is nmade gperative to hold the box-shaped articles,on 10

the transvdioih the | pgizedhclpmping membenstaf i#he,

objects and advant ages of the present invention

to move toward and away from each other so that the
positioning operations can be fac111tated to ensure the

10 clamping and .holding operations of the box-shaped articles.

In the case of the aforementioned holding mechanism
. having both its paired clamping members driven, still.
moreover, tﬁe holding mechanism itself is enabled to have
its construCtien-simplified and its size reduced'by driving

15both the clamping members by'means of a single cylinder.

In the aforementioned pallet loading apparatus,

4

dingtmechanism Ot her

. furthermore, in addition to the advantage that the box-shaped

articles can be loaded by the use of the holding mechanism
having the paired clamping members, the gap betmeen'the box-
20 shaped articles loaded on ‘the pallet can be remarkably
reduced by driving only one of the paired clamplng members
. of the holding mechanism to move ‘it toward and away from_

the other.

By equipping the aforementloned respectlve holding"
ZSmechanlsms having the palred clamping members with a
supporting member which 1s-adapted.to move to and from below
the boi-shaped articles,_furthermofe, the bo#-shaped articles

are clamped with a suitable force between the paired clamping



wi |l becone apparent fromthe foll ow ng description to be made with e

ference to the acconpanyi ng drawi ngs. 15 - Fig. 1 is a front -/
©t evation showing a first enmbodi nent of the pallet |oading apparatus .
-according to the present inveticon; Fig. 2 is a top plan view of the sane;
Firg. 3 is a side elevation of the sane; 20 . Fig. 4 is atop plan view
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Q%régehéeé ff@ﬁtbéhﬁgabtakeﬁhgv %héidﬂadﬁiﬁ§ﬂ35¥ceéﬁﬁﬂ ttHe the pallet .
I ng apparatus of the present invention, -and particularly the holding

nicagampﬂhgfmaﬁbeﬁaae The present invention wll now be specifically 10
descri bed 1'n connection with the enbodi ments tHereof with
In the aforementioned:respective pallet loading
apparatus, still moreover, the box-shaped articles can be
loaded.oh various patterns disposing the holding mechanism,
which is made operative to hold the box-shaped articles,on
10 the transve:se trolley such that it can rotate in a horizontal

plane.

- Other objects and advantages of the present invention
will become apparent from the following descrlption to be

made with reference to the accompanying drawings.

-

15 - Fig. 1 is a front elevation showing a first embodiment
of the pallet loading apparatus according to the present
inventien; | | | _
Fig. 2 is a top plan view of the same;
Fig. 3.is a side elevation of the same;
20 Fig. 4 is a top blah view showing a portion of the
same; - " _ |
Fig. 5 is a side elevation showing a portion of the
 same; | |
- Figs 6 to 8 are longitudinal sections showing the
25 respective portions of the same;
Fig. 9 is a front elevétion ehowing a eecond'embedi-'

ment of the pallet loading apparatus of the present



Figs. 1 and 3 gen- erally indicates a horizontal platform at the two sid
_d?‘mhlch there are disposed in an adjacent nanner a carrying- 15 in area
t.0 whi.ch'box-shaped articles B are casg+ed i'n and a carrying-out area 3

e moun, "\ A5yBEES A LAY e nb PaLAp HRRERNE IR pROPT

there is dlsggﬁgd the | eading end portion of a carrying- 20 in conveyor 4
fQr carrying-in the articles B. A pallet Pis to be placed on the

carrying-out area il0cqied aty t rALdH N ShEerRE shRep! atform 1. The

vyeference to the acconpanyi ng drawi ngs. Reference nunmeral 1 appearing in ég;s;

carrying-in conveyor 4 i's equi ppe s'shown in Figs. 1 ahd 2, with a
nunber of rollers fishial aﬂsea%&@%wbé@i@ﬁeosn@a@eéameg ahdbor ne
bet ween si de franmes | ocated at both the sides there- of .and which are to

be drivensbya not- #i@un 1ty .a My el célevaeion' showingnacohiedoemboidi- .
equi pped with an arranging nmechanism7 at its |eading end portion and with

a turning ment odcithe pallet Idadimgeapparaousiofi. theepaéseatent i oned
arrangi ng nechanism?7 is constructed to include a front stopper.9, which is
mount ed bet wdarrenitd onyo agidi pdrtaimasl &r by thnehdbdsngnmeohenlsmroﬁlnbeln
con- 5 veyor 4, a side stopper 10, which is nounted on the right- hand side
frame 5, andsamgusher. 11 which is-nounted on the | efthand side franme 5 such
that it is juxtaposed to that
‘The present invention will now be specifically
10 described in connection with the embodiments thereof with

reference to the accompanying drawings.

Reference numeral 1 appearlng in Figs. 1 and 3 gen—
erally 1nd1cates a horlzontal platform, at the two sides of
whlch_there are disposed in an adjacent manner a carrying-

15 in area 2 to which box-shaped articles B are carried in
and a carrying-out area 3 from which the artlcles B are
carried out for their subsequent loading purpose. In the
carrying-in area 2 locared at the lefthand side of Fig.ll;
there is disposed the leading end portion'of a carrying-
20 in conveyor 4 for carrying-in the articles B. Anpailet_
P is to be placed on ;he.carrying-out area'3 located at
the righthand side of the platform.l. The carrying-in
~ conveyor 4 is equipped, as shown in Figs. 1 and 2, with a
number of rollers 6 which are Juxtaposed to one another and
25 borne between side frames 5 located at both the sides there-
of and which are to be drlven bywanot—shown motor. Mbreover,
the carrying-in conveyor 4 1s equlpped with an arranglng

mechanism 7 at its leading end portlon and with a turning



ss{de stopper 10. That pusher 11 is adapted to be brought tomard and away ,“‘

mthe side stopper 10 by the action of a 10 not-shown ai.r cyli‘nder which, .
mounted in a cylinder cover 12. On the other hand, the af orementipned
ning mechanism 8 is constructé&d to include a turn stopper 13 and a turn

pusher 14 both of which are nounted on the afore- 15 nentioned right hand
si.de frame 5. _The turn stopper 13 is, rocked by a not-shown driving

necH@ﬂ$bﬂﬁ%§mb§|ﬁ§ its hage %E#??on to and from above the

carrying-in conveyor 4, mhereas the turn pusher 14 is brought to and fron1\f
above the i_ng-1n cqnve Ihe action,of gn.air cylind 5 20 '
In the car éf %eﬂ%\c’:mg dB%%‘i%éam ?hé?eFBP@tq"ﬁ%%%x shaped
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side stopper 10. That pusher 11 is adapted to be brought
toward and away from the side stopper 10 by the action of a
10 not-shown air cyllnder whlch is mounted in a cyllnder

cover 12.

On the other hand, the aforementioned.turning |
mechanlsm 8 is constructed to include a turn stopper 13
and a turn pusher 14 both of which are mounted on the afore-
15 mentioned righthand side frame 5. The turn stopper 13 is .
rocked by a not-showﬁ driving mechanism to bring its leading
end portion to and from above the carrying;in conveyor &,
whereas the turn pusher 14 is brought to and from above the

carrying-in convejor hlby_the action of an air cylinder 15,

20 " In the carrying-in conveyor 4 thus far described,
therefore, the box-shaped articles B are arranged row by

row upon a predetermined piling pattern.

In case the one row of the piling pattern is composed
of two articles in the longitudinal direotion, the turning
25 mechanlsm 8 is left 1noperat1ve S0 that the two articles B,

which are fed in the 10ng1tud1na1 dlrectlon and at an interval,



of the turning nechanlsn18 I s rocked clockmnse as viewed in Fig. 2,to (222)
bripg its | eading end portion to the righthand portion of the carrying "
conveyor 4. -As a result, the three 10 articles B, which are fed in the

| ongi t.udi nal dir‘ection and at an i nt er v~ have their rear portions pushed,
when t hey respectlvely abut - agai nst the | eading end portion of the turn

t 13, th t.ant adv , t ti f_ithe t h 4
Thal Chey aree ﬁ%baéeiﬁp-ia,%fig%% Fhey qek wril SHeY 1% crERBREd By °°
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the succeesllfswaaf'ehes gnhg ;;s@t@%' is Zomposed \M¥ e ArbRliél in

conveyor for conveylng P may be di'sposed at the carryi ng-out

area 3 sim |€!‘1é¥wi&thh§séf Bﬁ:e&”‘i'ﬁhls%&%ecﬂlﬁsédﬁdrﬂ Cﬁl{é’%“sto% pef-18n
the vicinity of the carrying-in and carrying-out areas 2 and 3 thus far

descri bed, npfeptherturhthg mechaddisid8uis dickedicliocioRise pasé viewbdcini s
dlsposed at the back of the aforenentioned platform1l. On that
Fig. 2, to bring its 1ead1ng end portion to the rlghthand
portion of the carrying conveyor 4. As a result, the three
10 articles B, which ﬁre fed-in the longitudinal direction and -
at an interval have ﬁheir rear portions puéhed, when they
respectively abut against the leading end portion.of the
turn stopper 13; by the instant ad&aﬁce or retraction of
the turn pusher 14 so that they are ﬁurned ébout a right
15 angle. Then}'the articles B are conveyed at that state
until they are stopped by the front stopper 9 of the arrang-
ing mechanism 7. Then, the pusher 11 moves.forward to bring

the three articles B into abutment contact with the side

stopper 10.

20 Incideﬁﬁally,'if one row of two or three artiﬁles'ﬁ

| are fed to the car:ying-iﬁ'éonveyor 4, the feed of the
succeeding articles B is automatically interrupted. When
the one row of articles B are carried.away, the succeeding

articles B are fed agaih.

25 Moréover, a pallet.coﬁveyor;for convéying the pallet
P may bé_dispdsed at thetcarrying-out area 3 similarly

. to the aforementioned carrying-in conveyor 4.



'(éggtationary post 21 at the side of the carrying-in and carrying-out areas...

nd 3, i.e., at the front side thereof, there are vertically W

vabl y-di sposed a |ift 22 which is-- elongated in a horizontal direction

along the carrying-in.and carm@mg-out areas 2 and 3, i.e., in a transverse

10 direction. As better seen fromFigs. 4 and-5, nore specifically, the

w th vert I8athg.racirty, ot theseatio MIBT LB oRR oRABFYERE- 806 crent | oned.
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attac ance wel g I nsi de i onary.post 21. As a

N e%gfr,\,/'fé%weﬂa{:éa& 7 anVEd Uk andidoie afpegE t §8d8t BhepRaEy Post 21 by

the dri‘ve of the lift notor 27. Gh the aforenentioned [ift at the side
of d¢Weréagryt Gérti&aiﬂ?-ﬁ@ﬁaﬂl@g-ﬁlﬂ(}adﬁﬁsa 212p€ 32 whech &k the front side
t hereof, noreover, there is diSposed a transverse trolley 31 which has a
gernelongatédsinpadherdeovitall didedtivh islong the carrying-in

and carrying-out areas 2 and 3, i.e., in a transverse

10 direction.

As better seen from Figs; 4 and 5, more specifically,
the aforementioned stationafy post 21 is equipped at both
its respective sides with vertical guide rails 23. On the

rear portion of the aforementioned lift 22, on the other

‘15 hand, thefe are.rotatably.borne through.a pair of facing

brackets 25 a plurality of rellers.24 which are in engagement

with the aforementioned guide rails 23.

On the upper end portion of the aforementioned
stationary post 21, moreover, there is borne a sprocket 28
20 which is comnected through a reduction mechanism 26 to a lift
motor 27. A chain 29, which is made to run on that sprocket
28, has its'dne end pprtion attached to the aforementionea
lift 22_and its ethef end.portion attaehed.to a balance
weight 30 inside of the .statiomary post. 21. As a result,
25 the lift 22 is moved up and down along the.stationary

post 21 by the drive of the lift motor 27.



ngpificaIIy; the aforementioned lift 22 is equipped on its upper and
portions at ‘both the sides theredf with rizontal guide rails 32. On
Gpper and | ower:portions of the 10 af or'etenti oned transverse trolley 317
there are borne a-plurality of rollers 33 which are in engagenent with the

. . : : . g 5 |
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drive of the transverse notor 36. the front portion of the _

af or enent i pneddérmogablecaloal ehedlliforepyver, there is carried a hol di'ng
mechani sm 41 for holding the articles B. This holding nmechanism4l 25 is-
constructed, as better. seen fromFigs. 4 and 5, to include a supporting
frame 42, which i sAsubptteedseent lferom Fipsmr 9 drid!3 eincrle specBEfDEALLP]
pl at e- shaped cl anpi ng nenbers 43" and 44 which are nmade of an elastic
materi al sucthesatorementionedwlifit 22 it smeppadtiaw ite dpper amd rear

portions of the supporting frane 42, respectively. o
' lower portions at both the sides thereof with horizontal

5 made novable along the lift 22 As better seen fromFigs. 4 and 5, nore
(s

guide rails 32. On the upper and lower portions of the
10 aforementioned-trgnsverse trolley'31;.there are borne a
plurality of rollers 33 which are in engagement with the

aforementioned guide rails 32.

Moreover, the éforementioned lift 22 1s equipped at
" its front portion with a rack 34 which.extendé in the
15 longitudinal direction thereof. On the aforementioned
transverse trolley 31, there is borne a pinion 35 which is
in meshing engagement with that rack 34 and which is
connected to a transverse motor 36 mounted on the upper
portion of the transverse trolley 31, Thus, this transverse °
20 trolley 31 is moved in a.horizontal directioﬁ along.the lift

22 by the drive of the transverse motor 36.

On the front portion of the afdrementidnéd tfanSvefse_
trolley 31, moreovef, there is carried a holding mechaﬁiém ”
41 for holding the-aftiéies'B.a This Hbldihg mechaniém All

25 is Qonstruéted; as bettet:sééﬁ from Figs. 4 éﬁd 5, to include
a supporting frame 42, which?is sqpported on the tranévefée

trolley 31, and a pair of plate-shaped clamping members 43



Int

C§§%s supported vertically nnvably_g&

r ol

af or qggggft I ectively born
a pa?gso%&:ﬁ%ggr and oé/\f/eg ai ?Ersga4?@\?\'h°?}c)% ef]%}ﬁ{tgn%gge?rgﬁ? with the @
af or

sSupp

he enbodi nent bei ng descri bed, the aforenentloned S supporting frane 42
t he. af orenmenti oned transverse trolley
1. At both sides-of the front pd0rtion of the aforenmention- ed transverse
Iey 31, nore specifically, there are disposed, as better seen fromFig.

AR 6400 Bk Thhdd! GF Safl6 St A ALIPY! YGLR 48141 ning portions

45 a? their l'ower ends.

ront portion of the

rting frame 42 of

supported on the aforementioned transverse trolley 31 such that it

bi ased upwapd tHa diisod Imetit PBELhEN defscitibed orutie i foretent anedr se 20
trolley 31, nore specifically,as better seen fron1F|g 7,there is mounted a

g%@&bﬂ@%ﬂ%ﬁ@%@l ﬂ@lng frafde WX FdpedBiidelyhe af orementioned

e enbodi nent under consideration is el astically

i's

hofi zappalrting € fEad a2 48s asuppoebed p&lﬁtl@‘alﬂlypﬁnﬁ\tahnyrodstﬁa are

anchored upright.

enbodi ment bei ng descri bed, the aforenentioned

10

ed transverse trolley 31, more specifically, there are
dlsposed, as better seen from Fig. 6, a pair of grooved
guides 46 which are formed with retaining portions 45 at
their lower ends. On both sides of the front portion of
the aforementioned supporting frame 42, motedver, there

are respectlvely borne a palr of upper and lower rollers

47 vhich are in- engagement with the aforementioned guides 46,

15

20

25

On the other hand, the aforementioned supporting frame
42 of the embodiment under consideration is elaStically '
supported on the aforementioned tranSvetse trolley 31 such

that it is biased upward.

On the frOnt'portion of'the'aforementioned trensverse
trolley 31;more specifically,as better seen froﬁ Fig;.7?there
is mounted'a horizontal plate member 48 at which a pair of
supﬁorting rods 49 are anchored upright. On the rear pbrtion

of the aforementioned supporting frame 42, moreover, there is

On the rear portion of the aforenenti oned supporting
framafézementdormsd timisvéesseptpbddey [Flate nenber 50 having hol es 51,
which are fitted on 25 the aforenmentioned supporting rods 49. Still

mor eover, coil springs 52 are nmounted on those supporting rods 49 and are
sandmﬁchedAhebnﬂh1siﬂESVQfptheefnenbeponuianubﬁxthe afogementino-

mounted a plate member 50 ﬁaving holes ‘51, which are fitted on

the aforementioned Suppdrting rods 49. Still moreover, coil
springs 52 are mounted on thoseISupporting rods 49 and are

sandwiched between the two plate members 48 and 50.

P

L



pai red cl anpi ng nenbers 43 and 44 are both made novabl e back and -forth a

adapted to be driven commonly by a single cylinder. 5. Specificallijgz; o

t i front_ clanping menber 43 is nounted on the shorter side portion of B
generally L-shaped arm 53, which has its +b2wger side portion so fitted in
grooved gui des 54 nounted on both sides of the front portion of the afore-
mentioned supporting_frame 42 that it can nove back and 10 forth. On the
o%her hand, the rear 18 &he repbadiments beingriesenibed; hthe caforemenpioniedn
ofy.a slightly shqrter arm 55, which has its upper end portion fixed to a

~ pivot pin 56 bP?ﬁ@eﬂoFiﬁmﬂ%Fg|mQ¥hﬁﬁﬁzﬁ§nﬁﬂd 4 caxe dboth madermavabbeer
“portion of the,supportj frame 42. 15 . To the upper portion of the
af orenment i onedbéﬁ%géf‘d %%qtﬁ‘ar@%ﬂd%%éi%t%rd%‘f@? ¢ompenly byngesingle
air cylinder 57 ﬁavin a piston rod, to the | eading end of which a drive
arm58 is hing&g & 9 Nnected. To the internediate portion of that drive arm
58, as better seen fromFig. 8 there is 20 attached an annul ar nenber 59

havi ng a sl og, in whj i fi t.0 the hase en oryron of the . -
af orenent i on'gd first s&?ﬁ'\ c%t}ﬁ%dgﬁhée ?'ﬁ%ﬁbtr tﬁlr?d“mé?e@bg? sz’#) obS Jpgunted
fitted through I : s 0V :he drd v, i | eadi n d
portion secur egﬁt gﬁthhghp??\%g#v%i ?%5?0?:0 \%gll C £ t%g%@:gqgjbﬁgaén%%% %’é‘ﬂo‘ﬁg’
armb55 is fixeghifh Rakeitlkt 10 164 fo&ﬁﬁ&ﬁt. ' |4 b S, 3
actuated to prot %ude t %eag:sstlgﬁfgﬁog;?lt ee ri vgrg;%pgi{%&#ojfﬁasgdo&%%kﬁ%%,es
as - 54 mounted on both sides of the front portion of the afore-

i

mentioned supporting frame 42 that it can move back and

10 forth. On the other hand, the rear clamping member 44 is
mounted on the lower end portion of a slightly shorter arm.
55, which has its upper end portion fixed to a pivot pin
56 borne rotatably in a horizontal direction in the rear

: lqwer_portioq of the supporting frame 42,

15 | To the upper portion of the aforementioned supporting
frame 42, on the other hand, there is hinged an air'cylindér
57 having a piston rod, to the leading end of which a drive
arﬁ 58 is ﬁingedly connected. To the intermediate portion
of thaﬁ'drive arm 58, as better seen from Fié. 8, there is

20 attached an annular member 59 having a slot, in which é
pin 61  fixed to the base end porfion of the aforementioned
-first arm- 53 through a supporting member 60 is loosely fitted
through é roller 62. Moreover, the drive arm 58 has its
leading end portion secureq Fo the pivot.piﬁ 56 to whiéh the

25 aforemgptioned second'arm 55 is fixed. Aé a result, if
the aforementioned air éylinder §7 is actuated to protrude

thg piston rod, the drive arm 58 is rotated clockwise, as



-13- viewed in Fig. 5, about the pivot 56 so that the arm53 is retracted .
to the right along the guides 54 whereas the arm55 is rotated cl'ockw se
bout the pivot pin 56, thereby to close the respective clanmping nenbers 43 |

nd 44. If the 5 aforenentionedléfr cylinder 57 is returned to retract the
pi ston rod, on t he contrary, the drive arm58 is rotated counter-clockw se,
as viewed )in ut th 56 so. that .the armp 53 is protruded
to tN&ewer 1a. gacb "B gvegsgﬁhéoaﬁ% the a3 18 o

counter-c wi.se 10 ab t pin, to n the respectiv®
cl anprhg aﬁ%ﬁ?e é‘ %ﬁ‘“ﬁ) th}uagﬁdtslz't %ﬁ?ﬁeﬁ?ﬁ |%d front arm
‘53 1 geCQNS c etler een f .

pIur§P 5P% é%ﬁ#kﬂ ?HF emﬁﬁgﬁtapgnigﬁ%MQh ans of

e g@%e, 4 *%%Pae%%a%%“ﬁ%étfﬁ&ﬁ@?ﬁé?%g ‘%Qﬁ% Eecb'stvidpl o

d t | drenb 43
2 5”%5*55‘35&%“@%?%25%3 oF R B e, e T Ut on
thus f3toreTod,Pemh WHd éﬁhﬁ¥§f§'b€ﬂe'5ri0§ beld 8% 1% rbitddicles B are

fed Po t he carrylng I n conveyor 2 so that two or ‘three of them are arranged
i N ach@Wtak-chdckinilsRgdidy) wiklyd@r 1h OPigf SheaQ@UEYtM&'bﬂxQﬁﬂ%ﬁ&pr 4. Then,"

the Iift motor 27 is energized to nove %omm t he
56 so that the arm 53 is protruded to the left along the
guides 54 whereas the arm 55 is rotated counter-clockw1se
10 about the pivot pin 56, thereby to open the.respective

clamping members 43 and 44.

On the other hand, the aforementioned front arm 53
is constructed, as better seen from Figs. 4 and 5, to
include a plurality of plate members 63 and 64, which are
15 jointed by means of screws 66 through a plurality of slots
65 formed in the respective plate'meﬁbers 63 and 64 so that
the length of that arm 53 can be adjusted to adjust the.
size of or'the'gap between the'reepective ciamping members

43 and 44,

20 The operetions of the embodiment hawving the con- -
struction thus far described will be described in the

following.

The articles B are fed to the carrying~-in conveyor &
so that two or three of them are arranged'in a row at the

25 leading end portioﬂ'of‘éhe;carrying-in cohveyor 4,

Then, the lift motor 27 is energized to6 move down the



¥14- .1ift 22 along the stationary post 21 to a predeterni ned position by

t he. coaction-of the sprocket 28 and the chain 29 so that the respective
cP&hpinganenbers 43 and 44 are brought to the front and back of the 'two or
three articles b6 B. After that, the air-gglinder 57 is actuated to .
protrude its piston rod so that the respective clanping nenbers 43 and 44
are closed to clanp the two or three articles B fromthe.front -and back:-

thereof. Thenlifie RRf hlopgothd’ statdinigiyeposd 2bveous pheddbetinihed?, and
tRe/transverse notor 36 i S energized to nove. the tranhsverse trolley 31

ri ghtwardly opoBigionlbgnth ebacyivhef i the 28pbyckee 2®aand othef chhdén
pinion 35 and the rack 34 so that the articles B held by the hol ding
mechani sm 41 2Pesbr thaht the atespective delampimgdrenbéng $3sand obbolres t he

pal let P. Then, the lift notor 27 is energized to nove down the lift 22 so -
that the arti brevghtate phecdromt tand ﬂa@cﬂetob,'tmdtwneoai three anbiclesi s
actuated-to_retract its piston_rod so that the respective clanping nenbers
43 and 44 afeB20 éﬁéﬁﬁdtg@tr,emk@seantme‘-ﬁam@*éss?s. ﬂ@%ﬂ;%@ﬂ”gaepapsreﬁes

B are placed ¢n the pallet P, the supporting frame 42 of the holdin
mechani sm 41 LE8sB18LkBPorPSd SPn§§"qtt l@% TRRREGHINS &%@p@%mséneragﬁﬁg 43

t troll 31 _and,i bi d d by t tion, thg 25.

Springs 52.  ABdodfolne; CLoREY 3RS TR HHW | Fo 3T FRrFheATELALeS Botrom

trolley 31 argpgphggﬁgr%ﬁﬁ_§%%¥§%%§Jg%fnticles B and the pallet P, and the
| chani 1 * |

| oad of the h

Then the 1lift motor 27 is energized to move up the
10 1lift 22, and the transverse motor 36 is energized to'mové
the transverse trolley 31 rightwardly of Figs. 1 and 2 |
along the lift 22 by the coaction of the pinion 35 and the
rack 34 so that the articles B held by the holdiﬁg:mechanism-
41 are brought to above a,predetermined.piling position of

-15 the pallet P.

Then, the lift motor-Z?.is'energized to move down the
iift_22 so that the articles B are placed on the pallet P,

| and the aif cylinder 57 is actuated ﬁo retract its piston |
rod so that the respective clamping members 43 and 44 are

20 opened to release the articles B.

Here, when ﬁhe articles.B.Are pladed 6n the pallet P,
the supporting frame 42 of tﬁe hdlding mechanism 41 is so
supported that it can ﬁpve upward relatiﬁe to the transverse
trolley 31 and is also biééed upward by the action of the

25 sp:ings-52.7 As a resulﬁ; ghe loads of the lift 22 and the
trahsverse trolley 31 are not exéfted between the articles B

and the pallet P, and the load of the holding mechanism 41 is



*

-15- reduced by the actions of the springs 52 so that the articles B are -.
revented from being broken. Then, the lift noter 27 is energized to noves/
tip-the lift 22, and the transveﬁig_notor 36 is energized to nove 5 the '
_transverse trolley 31 leftwardly™of Figs. 1 and 2 so that the holding -
mechani sm 41 is brought to a position above the carrying-in conveyor 4,

t hus dahR@d P d¥1dMs leeetﬁéi Qﬁi'ih@éls SPalsodenat hatk AbyEoVes, these

operations aré repeated until the 10 articles B are piled in a -ﬁ;

pred® i@ pEveadd Hror PéingdBEekehoed piling pattern upon the pallet
As has been described herei nbefore, according to-the enbodi nent under,

consi deration, the hol ding nechani sm 41 having the- paired cl anpi ng nenbers
43 and 44 Themdehd hbfhheton 27vest energdizedc tioomowved up) tthd r ansversel y
hori zontal direction so that the box-shaped articles B can be piled row by
row difith@yi lamd ghes tteransypens e hmopet| 86 Bs Anergidiekd droemtofe om t he
construction according to the prior art, there are required neither the

ar Paflien § ransiverias tadokkewnindl nhefhvandlycoés Figser lommd /&0 nor the
carriage for supporting and pnvin? the articles B for one layer. Nor is
requthag the hedding mechanbsnnglupsahaousht tee gpposition @hpstewith the
articbgs B. As a result, the pallet IogdLng apparatus has its size-so

redub8@ cAREIYing-dah RNV st ythns: Reing prepared fomEhenctory or

war ehouse, .
operations thus far described.

Moreover, these operations are repeéted until the
10 articles B are piled in a predetermined layers on a pre-

determined piling pattern upon the pallet P.

As has been'described'heréinbéfore,-according to the
gmbodiment-uhder coﬁsideration, the holding mechanism 41
having the. paired clamping members 43 and 44 is made

15 movable in a vertical direction and in a transversely
horizontal direction so that the box-shaped articles B can
be piled row by row on the piling pattern upon the pallet.
P. As is different from the comstruction according to the
prior ar_;:,. there are required neither the. arrénging table for

20 arranging the articles B for one layer nor the carriage for
supporting and moving the articles B for one layer. Nor
is required the mechanism for moving up and down the pallet
P loaded with the articles B. As a.reéult, the pallet

~ loading apparatus. has its Sizé-so réduced,that it can be
25 easily installed on -an gxiéting factbry_or warehouse. |

Moreover, the loading appafatus has its most portion



t 5t hi s enmbodi ment, noreover, since both paired clanpi ng menbers 43 and 4

6f the hol ding mechanism5 41 are driwd6-there islittle fear that the

cl anpi ng nenbers 43 and 44 at their close state abut against .the articles

B, while the hol ding mechanism 41 is noving down toward the articles B

| yi ng on théubaﬁrﬁﬁagbyntban@ﬁﬁiaqany)ndﬂﬁ 2hesarthat et8 as well as the

- heldi ng nmechani sm 41 can be 10 easily positioned at the carrying-in area 2
whi | e bei ngingtalakipn igpfasidita the cl anpi ng menbers 43 and 44 are

conpl etel y ' synchroni zed, because they are driven commonly by the single air

| i i i tsel f_can have | - o
il ed and it ACEpPE1RE Rotthls PPN RIRARY €F S 1aFS BSERI bed.
incidental ly,.the |ift 22 is vertical)]y vabl y. s rtf_{at_jps,centre '

i r the,henbers A andh 4% e FHE Hofide mechation o
o b iy Lr P i
support ed at i?s eng Dorei on %3? Jf%gq‘ tar :f%/ﬁ%}% S FryEptee BT Row
a second enpgdig ”&éfogtt BReR? Lkibsle03taRE UMA aég"%irr?ﬁ] Al n%__%gﬁ%% B,

present invention. Thi's second enbodiment i's sim cons
‘while the holding mechanism 41 is moving down toward the

fMoreover, the | oading apparatus 'has its nobst portion -16- supported_by —
t he. stationary post, 21 so that its installation is facilitated. According j%§ 

articles B lying on the'carrying-in conveyor 4, so that the
articles B as well as the holding mechanism 41 can be

10 easily positioned at the carrying-in area 2 while being surely
held. Moreover, both the clamping members 43 and 44 are
completely synch:onized,'becéﬁse they are driven commonly
by the single air cylinder 57, and the holding mechahism 41
itself can have its constructidn'simplified and its size -

15 reduced.

: In_the embodiment thus far described,.incidentally,

the lift“22-islvertica11y movably supported at its centre

portion by the stationary post 21.. However, the present

invention should no;lbe limited,theretq but can be modified
20 Such.that the lift_22.is supported at its end portion by

the statidnary_post 21.

Figs. 9 to 11 show a second embodiment of the pallet

loading apparatus according to the present invention.

This second embodiment is similar in construction
25 and function basically to said first embodiment, so that

only the different portionm, namelf a holding mechanism will



5 and function basical]y to said first enbodinent, so that only the .
aﬁerent portion, nanely a hol ding mechanismw || -17-.now be W,
D

ained. In Figs. 9 to 11, a_reference nuneral 141 denotes a hol ding

ani sm whi ch can be nounted Oh the transverse trolley 31 instead of the
ot di ng mechani sm shown in the 5 above-nentioned hol di ng nechani sm41.
Fur ! ﬁh %ﬁﬂyodlnent the carrying-in area 2 is located at the
righ?ﬁ;ng reas the carrying-out area-3:is |located at the |efthand—.
side on the contrary to the first enbodi nent. 10 The hol di ng _ At
mechani smpld s CANSES Ufiedatffféféﬁéé ﬂuﬁ.@&gqrt'm fcféi{&eg‘za[ which is

supported on t transverse trolley 31, a first plate-shape anpi ng

menigl dith %erd%}fdhiﬁn PRI e 8 bEahotHERE" bnNEhe ¥Pankiedde t he | ower

portion thereof at the lefthand side, i.e., 15 at the side of the

car t!’b&geerBiarth%t?ea@ S ceté ﬁbmmgsﬁéahdnibmhmfﬁ)ﬂihel44 which is
nmounted on-the support- - ing frame 142 at the | ower portion thereof at the

r 5 gaboveaméntiidned holding hrecshamish 4lhe carrying-in area 2 in a position
opposite to the first clanping nmenber 143, and a-20 plurality of generally

L-shaped supporting nenbers 145
Further, in this embodiment, the carrylng-ln area 2

is located at the'righthand side, whereas the carrylng-out
area 3 is located at the lefthand side on the contrary to
the first embodiment. ' |

10 The hblding mechanism 141 is constructéd to
include a supporting fréme 142, whiéh is supported on
the transverse_trolIey 31, a first plate-shaped clamping
member 143, which is mounted on that supporting frame 142
at the lower portion therebf at the lefthand side, i.e.,
15'at_the side of the carrying-out area 3, a second plate-
shaped clamping member 144 which is mounted on the support-
ing frame 142 ét the lower portion thereof at the right-
hand side i.e., at the side of the carrying-in area 2 in a
position opposite to the first clamping member 143, and a

20 plurality of generally L-shaped supportlng members 145




‘18- whi ch are nmounted on the righthand side |lower portion and which are -
pgg}tioned out si de ;of the aforenentioned second clanping nmenber 144. In 7).
thi-s enbodi ment, noreover, the first clanping 5 nenber 143 is fixedly €E=§ i
mounted on the tefthand | ower portion of{glhe aforenentioned supporting

' | pt ed t
frame 142. (gnhidR ai-afeﬁloﬂﬁeed b.etaaC@i%h:ig%g@ %Q.d&erf&%%en%iﬁ’p;},gg%%gap ed to

nove toward and away.fromthe afore- ne first er 143 so

that it my ghdnphiGhaapecfebetibhed Bw¥aadeol At ! OhdPW
betsveen itself and the firgt cl anpi ng menber 143. Spé§??$g§%1y, f%at second

- clanpi ng nenbecotid4clampihgciefibeg a4 .l eadi ng end portions of the piston

rods of a pair of air cylinders 146, which in turn are attached to the

| ower end portionsIa5thismembbidigentyt mordéveat,t ateediret kel anighand

| ower portion of the aforenentioned supporting frame 142, so that 1t can be

brought tofcmembey 443yisr Sixeddyf mountedaom thendrefechah@ lloweact uat i ng

the air cylinders 146 to protrude and retract their piston rods. 20

The af or enenPPEhRéansafpbhei aforemsnrdonsd supposrtdmgs fmameed42hat

hori zontal supportjng ortlﬁns Egrned t their |ower ends can nove fromthe
dtgﬁaﬂﬁ f

outside of the secBh g er the, sesamdy cdagpdng memhan Hé4
first and sobbraCePkRsi i eBoFcwerd aRd EYAY RECBbfRS BEOVEM the
articles B fpom §i5008' POrJeB1568%he member 143 so that it may clamp
;O a predetermined number of articles B of one row between
itself and the first clamping member 143, Specificaily;'
that second clamping member 144 is éttached to the leading
end portions of the piston rods of a pair of air cylinders
146, which in_tufn'are aﬁtached to the lower end portioms
15 of mounfing plateé 147 attached to the righthand lower -
' portién of ﬁhe aforementione& supporting frame 142, so
that it can be brought toward and away from the first
clamping memberl143 by actuating the air cylinders 146 to
protrude and retract their piston rods.
20 The aforementibned supportiﬁg members 145 are so
constructed that horizontal supporting portions formed
at their loﬁer endg can move_frdm the outside of the
second clamping.member 144 toward and éway from the.
righthand lowéf portions of the articles B between the
25 aforementioned first and second clamping members 143 and 144

thereby to prévent the articles B from dropping down from |



-19- between the first and second cl anpi ng nenbers 143 and 144. . Rt
ecifically, those supporting nenbers 145 are secured at -their base end “
rtions to a single pivot pin lﬁ?“ which is rotatably supported on-the )
ght- 5 hand upper portion of f af orenenti oned supporting frane 142

through a pair of bearings 150. To that pivot pin 149, there is secured one

end. of a drive lever 151, which has its other- end hingedly connected to _
the |pagwegnertiedFTirHt Hhdt Becpnat elampdmd members10L4gylandder 153 hi ngeq

to the upper portion of the afore- nentioned supporting frane 142 through a

br ackebl152spBy idtiiamting theseai supplointderg MSnbersr débudseand re- tract

Its piston rod, the supporting nenbers 145 are rocked about the pivot pin

149 seethumbdt ladi rtisaiopoba se 18nidngopdiiinenstd 48 simegdbachiaod | eave the

righthand low er portion of thé articles B between the aforenentioned

firstpindl48comiricimnb$ nyo terbbR Y143 raed tied ¢n obehoightsi de of the second
cl anpi ng nenber 144. |In this enbodi ment, noreover, the supporting portions

1485 dpandouapeFaRINt e el bibR ade resentignedcrRRRPOrRdngupport - i ng

menbers 145. However, the supporting nenbers, 145 can -be linearly noved by

sui t abFamfedfe dBTaNEh ( RePRIEUBSoPERTFET t12Ps 158 &BAtbe |inearly noved

back apd forth. The operation of the epbodi.nent having the con-
ot TP TBREC RAS KD nicBEeTRet SnPBESBEhdatd |48 Th ShETESR ow ng. |

lever 151, which has its other end hingedly connected
to the leading end portion of the piston rod of an air
10 cylinder 153 hinged to the upper portion of the afore-
mentioned supporting frame 142 through a bracket 152,
By aétuéting the air cylinder 153 to protrude'and.re-
tract its pi#ton rod, the supporting members 145 are
rqckéd_about;the:inOt pin 149 so that their support-
15 ing portions 148 approach and leave the righthénd low~
er_pqrtion of the'articies B between the aforementioned
first and second clamping member 143 and 144 from the |
outside of the second clamping member 144, In this
embodiment, moreover, the supporting poftions 148 are
10 qrcuatély moved back and forth by rocking the support¥
ing members 145, However, the supporting members 145
can be linearly moved by suitable means so that their
supporting portions 148 can be linearly moved back and
forth, |
25 " The operati;n of the embodiment having the con-
' struction thus far described will be described in the

following.



°20- In the following explanation, it is assumed that the hol di ng nmechanism.
141.i's nmounted on-the trans- verse trolley 31 in said first enbodi nent '
- that, as nmentioned above, the carrying-in_area 2 and the carrying- 5
area -3 are located reversely the right ané’Teft. A predet erm ned nunbe
articles B of one row are fed to the carrying-in conveyor 4 and they are
stopped at the |l eading end portion of the conveyor 4, which is disposed at

the carrying-in areaId tHe followihgnexphadddiord? it 1Bvadsdawa al ong the
sta+ tionary post 21 to a predeternmined position so that the first and
second cl anpi tiga tether holdi g dndétanil stha 410liH ngowRESanbiMthel tiahs-
brought to both sides of the articles B of one row After that, the air 15
cylinders l46verseatirodfled t31 piwtsafld Fheist pincdiméds aadt kakt haasecond
clanpi ng mermber 144 is brought toward the first clanping menber 143 t her eby
to clanp the hewhiendds ablovee théi chesryRngf-imeareay. 2 dh@ntheheadirying-
cylinder 153 is actuated to protrude its piston 20 rod so that the
supporting porutoareasd eire Ho cahedr revieng elgnbiies Adghar engdr diefided t o
bel ow the righthand | ower portions of the articles B fromthe back of the *
second cl anpi ng nenbdr pradietesmisyed onvupear toft erti¢cleseB Bf Bdhe row

Then, the lift 22 i's noved up, arrd the trans- o _
are fed to the carrying-in conveyor 4 and they are

stopped at the leading end portion of the coﬁﬁeyor L,
which is disposed at the carrying-in area 2, |

10 Thee, the 1ift 22 is moved down aldng'the.sta—
tionary post 21 to a predetermined position_so thet
the first and second clamping members 143 and 144 of
the holding mechanism 141 are brought to both Sides.l
of the articles B of one row. After that,fthe air

15 cylinders 1ﬁ6 are actuated to protrude their ﬁiston
rods so that the second clamping'memberelhﬁ is brought
toward the first clamping member 143'there5y te clemp
the both sides of the articles B of ene_row. Theh,
the air cylinder 153'ie.eetuafed to.proffude its pistoﬁ

20 rod so that the sabporting porfions'ihé of fhe suéportff
ing memﬁers-lhj are protrﬁded éo below the righfhaﬁd';
lower portions of the articies B from the beck ef.the
second clamping member 144 thereb& to eubport the |
articles B. _

25 Then, the 1ift 22 is moved up, amd the trans—
verse trolley 31 ié'mbéed;tb the left along the lift_

22, 'Not only the first and second clamping members



verse trolley 31 is noved to the left along the I|ft 22. Not only the - -
rst and second cl anpi ng nenbers -21- 143 and 144 but-al so the articled
el d by the sup- porting nenbers 145 are brought to above the prede- .
mned piling position at the.ggithand portion of the pallet P.which is

pl aced on the carrying-out unit 3 5 Next, the lift 22 is noved down

to bring down the articles Bto the predeternined piling position of the

| ef t ety @At Lon BAvalde edl &+tPc18kl @ HdMl by hendi supyl i nder 153 is g
actuated to retract its piston rod so that the supporting portions 148 of -

‘the IfbbtPRgr hieh®eFHTHE S dAS Breugkttl 2ot abdveomldepregbt- hand lower .
portion of the articles B. After that, the air cylinder 146 is actuated to
retratérmisefi piddngopaxi tieh hbethecamwtﬂanqnﬁﬁph&@heof144 is retracted
‘to.release the articles B. 15 ° Then, the lift 22 is noved up, and the
t r anstiee spalielt! ®y whilichs iwvetacedt he Whghwafﬁmaﬁgﬁdmhgune¢ha~ nism 141 |s
posi tioned above the | eading end portion of the carrying-in conveyor 4.
MoSeover, th¥eafer dheodsifhr2fhs weved ey tarkringcdawhvel y carried out
to transfer the prede- term ned nunber of articles B of one rowto the

pal | ethe arfiisleeniBsfionghherredatagmdpecamiding poeibiencl es for one

| ayer. These operations are repeated until
of the lefthand portion above the pallet P, After

that, the air cylinder 153 is actuated to retract its
pistdﬁ rod so that the suppofting portidns 148 of the
10 supporting members 145 are extracted from the right-
hand 1owef portion of the articles B. After that,
the air cylinder 146 is actuated to retract its piston
rod so that the second clamping member 144 is retracted
to.re;ease the articles B,
15 o Then, the lift 22 is moved up, and the transverse
trolley 31 is mo&ed to the fight. The holding mecha;
nism 141 ié posifioned above the leading end portion
of the éarrying-in conveyor 4,
Moreover, the operations thus far described
20 are succéssively carried out tp transfer the prede-
termined number of articies B of one row to the pallet:
P, thus finishing the loading operation of the articles
for one layer. These operations are repeated until
the articles B are piled ih a predetermined layers on
25 a predetermined piiing'paftern upon the pallet P.
-In the operatioﬁ; thus far described, inciden- ' -
tally, when the éfficles'é afe to be transférred.td

the predetermined piling positions upon the pallet P,



*the articles B are piled in a predeterm ned |ayers on 25 a predeterm

pi)ing pattern upgon the pallet P. -In the operations thus far descri
ciden- tally, when the articles Bare to be transferred to the
®predeterm ned piling positions upon t pal |l et P. -22- it may be

intended to ninimze the gap S betweef“The articles B which have al ready
been transferyr t rede m i 1] osLti t pallet P
For this |nﬁ&nﬁ%%%ea%%g%ig{%#rg@iééP%}gtéée&arg?iﬁ%#‘gggg Sare noved
doywn slightl si qd10f 3 ] i Ling. L0 n the

pal | et P,g t ei'ltlr%n}gsg\//\?r S%lﬁtcr%lhfae‘@g %&%‘%C@%‘& #Sﬁ??@gﬁé%?v\g?dtﬁ% bring the
first clanmpijigdeidiet |4t 5 Qi i o8, pWhi have

al ready beer?i%r anst er%ﬁt%Q%gﬂﬁﬁﬂh%&é%nﬁgngé? eeg'-ll(,)' su%%grt i ng
nenbers 145 o3t titHAGMYH, LN AP iRdy 1Wd, aaLtépt EREt gti@LEsaPST er

those articles B. In this second enbodi ment, noreover, since only the

second one; ke alovidtd dowd &l gty el gleverd 38 3thedpiddebérmbredol di ng
mechani sm 141 is driven to nove 15 toward and away fromthe first clanping

mermber 143, pildngnpds idtomseupdre the ipakkeB Ppatlbel transvérseattelléycan
be restricted to the thickness of the first clappiggbnenber 143. In the
second enmbodlndig moyed |skighivherleftiward to| bringnthefizst 19lampingui pped

ith th t ' -
W © S”%%%béé“ias into contact with the articles B, which have

alrgady been'transferred to the lefthand portion, and the
10 supporting'members 145 éﬁd the second clamping member 144
are retracted to trénsfer thbse afticles B,
In this second embodimenf, moreq¢er, since only;
the second one 144 of the paired clamping_membgrs_lkS
and 144 of the holding mechanism 141 is dfiven to move
15 toward and away from the first clamping membe:.143, the
gap S between the articles B loaded onto the pallet P
can be restricted to the thiékngés of the.fifst_ciamping
member 143, | o - o | | |
In the second embodiment, still moreovér, the
20 holding mechaniSm'lhliis'equippe&'with the supporting
members 145 which ha?é'theif'suppoﬁting poftions 148
protruding from the outsidéﬁof'thg second'clamping
member 144 to below the articles B befweeﬁ the first; _
and second clamping members 143 and 144 theréby to pfevent
25 the articles B froderopping down so that it can holé' o
 the articles B Without°faii£:=since the'sedbnﬁ.clahpihg‘ 

member 144 can have ‘its clamping force weakened,



mbers 145 whi ch have their supporting portions 148 protruding fromthe -
| si de of the second clanping nenber 144 to below the arti.cles B between
s first and second cl anpi ng nmenbers 143 and 144 thereby to prevent .25 the |,

‘articles B from dropping down s&&3mt it can hold the articles’B without
fail. Since the second clanping nenber 144 can have its clanping force
weakened, -23- furthernore , the articles B are prevented from bei ng

br okefurvhermblre ,arflic| #6tBcdbe BOaR ASaGEtedt MPomEbRAG! aMpi ng Menber vl
144 is enabled to function as a stopper by being retracted after. the
suppobtokgns nihieer stHelSahtiielbeeB atie and ask freredskay ithe arti- cles B so
that the articles B can be prevented from being positionally displaced. In
addi t $eeendi pdempind imetberabping snemadrl eidiStalofsnadioneasi re any el astic
pad but can be constructed of a‘single plate, the gap - 10 between the
arti ckesteppan by heim&abe yractieded s tiar tthee sseppdreéibegdi nent,
I ncj dental |y, ?rge first clanping nmenber 143 is fixedly nounted on the
suphdremReTEr AfS heve hremr extrRacitede fitash kebew dthet albéil- it ed t hereto
but cap be_nodified such that 15 the first clanping nmenber 143 is so
di spostestRafoi thad, the rarficied Bpwa@nd be rereventedi firem ion, the
arti clI?eS- B can.%e pushed (ﬁ: npvVi ng down the articles B onto the pallet P.
by re ?ﬁﬁgiﬂﬁs? &0 t @place . In addition, since the
first clamping member 143 does not require any elastic
pad but can be constructed of a_single plate, the gap -
10 between the articles B can be remarkably reduced.
In the second embodiment, incidentally, the
first clampiﬁg member 143 is fixedly mounted on the
supporting frame 142, The present invention should
not be limited thereto but can be modified such that
15 the first clamping member 143 is so disposed that it
can be retracted'upwafd. In this modification, the
~articles B can be pushed by moving down the articles
B onto the pallet P, by retracting the supporting
members th,-by retracting thé second clamping member
20 144, by retracting upward the first clamping member
143, and by protruding again the second clamping
member 144, Thus, the gap S between the articles B
can be eliminated,
Fig. 12 shows a third embodiment of the pallet
25 loading apparatus according to. the present invention,

Here, in this third-embodiment only the hold- L

ing mechanism will be expléinedg



*menbers 145, by retracting the second clanpi ng nmenber 20 144, by retractj
upmard the first ¢l anpi ng nmenber 143, and by protruding again the seco
é?anplng menber 144. Thus, the gap S between the arpjcles B can be
*elimnated. Fig. 12 shows a third enbodipgnt. of the pallet 25 |oading
apparatus according to the present invention. Here, in this

t hi rd-enbodi nent only the hold- ing nmechanismw || be explained., - 24-
Ref er ence  nuner al Z%Qfgygﬁ@énguhgrgng2412dﬁygy q i@dpggteazthe hol di ng
aechani sm whi ch may al'so be provided on th ront the transverse trolley
31 instead ogehlaealAlyiai®sbas sHethoWditly infecheiDdm - whithedaiyn allfs
foregoing first enbodiment. The hol di ng mechani sm 241 of this third enbodi-
ment is COﬂSbl’eUWitdbd Neh UeRe af UpBOLE the rtarmmsMersehtcblileys Fiport ed
on the transverse trolley 131, a first *pl ate-shaped cl anpi ng nmenber 243,

whi ch is di sink®epesarf athé hikoldihgamechandrsopdel ivinict isaexswpddrt i ng
frame 242, a second pl at e-shaped cl anpi ng nenber 244, which is disposed at
t he ri ght h&ndiledwdm pihr¢ i Deregoing fhasdmembiogdistestipporting frame 242 in a .
manner to face the first clanping menber éﬁﬁ and a plurality 15 of
general |y L-shaped %d??#ﬂgnﬁeﬂﬁﬁ@n}&ﬂ‘ kwhrends sphicd smbsidde of

t hat second cl anpi.ng nenber 244,
i ment is constructed to include a supportlng frame 242,

which is supported on the transverse trolley 131, a
first plate-shaped clamping member 243, which is dis-
iO posed at the lefthand lower portion of that suppprting
frame 242, a second plate-shaped élamping member 244,
which is disposed at the righthand lower portion of
the aforementioned supporting frame 242 in a manner

to face the first clamping member 243, and a plurality
15 of generally L-shaped supporting members %?5 which are
disposed outside of that second clamping member 24k,

The aforementioned first'clamping'membef 243
is fixedlyhattaqhed likewisé the second embodiment to
the lefthand lower poftion of the aforementioned

20 suppofting frame 242, .

The aforementioned second clamping member 24l .
is so constructed likewise the second embodiment that
it can be protruded toward and retracted away from
the aforementioned first clamping member 243 thereby

25 to.clamp a predetefminéd-ﬁumber of articles B of one
row together with the first clamping member 243, but

is'a#tached in a different manner., Specifically,



: . +
The aforenentioned first clanping nenber 243 is fixedly attached |ikew se —
t he second enbodinent to the |lefthand | ower portion of the-aforenentioned v/
@-supporting frame 242. The aforenentioned second cl anpi ng nenber 244 is *
‘eonstructed |ikew se the seceRd-enbodi nent that it can be protruded

rd and retracted away fromthe aforenentioned first clanping nmenbér 243
reby 25 to clanp a. predeterm ned nunber of articles B of one row B

t ogetiins afd hembationd cwypo rtingrbeamadd2h2bits iepumippedted in a differenty
manner. Specifically, -25- the aforenentioned supporting frame 242 is

equi Epetdhath bbhhernsddes deisthwid hpaipaof bbriieondail gguipdede rail s 246,

with which there are engaged a-plurality of rollers 248 borne on plate
menberssi sl 2469 whdéhs whiixtte themberar@4dngagedt @ sildslitere is attached

t he second cl anpi ng nmenber 244 which has its upper end portion hinged to

t he lofadtalend Bbgt borns ameplate membesg 87an A W§ei nder 249 nount ed

on Jhe afore- mentioned supporting frame 242. By actuating the air 10

Cy19 RIS MPEBEERo RIS kP 1ot #5285 ) { EhBFeL dF ks SBB8d ¢l anpi ng
menber 244 | ui,ded b trmié I 1s, 246 go mgve toward and away fromthe
firsﬁﬁﬂ%ﬂﬂnﬁsa & €T 1 ?%é"?h??d_Eﬁb&&ﬁm&ﬂgeqrﬁﬁ entally, an el as-

portion hinged to the leading end portion of the pis-

ion rod of an air cylinder 249 mqunted on the afore-~

.mentioned supporting frame 242, By actuating the air
10 cylinder 249 to protrude and petract its piston rod,

the second clamping member 244 is guided by the rails

2&6 to move téward and away from the first clamping

member 243,

| Ip the third-embodiﬁent, incideﬁtally, an-elas-.

i5 tic pad 250 is mounted on the second clamping member

244,

The aforementioned supporting memﬁers'2h5 are
constructed such that supportiﬁg portions 251 at their
lower eﬁds can be protruded from the §utside of the

20 second clamping member 244 toward the righthand 1oﬁer.
pbrtions of the artic;eé B between the aforementioned
first and second clamping me@bers 243 and 244 and retract-
ed away from those righthand - lower portions of .the
articles B thereby to prevent the articles B between’

25 the first and.secoﬁd.ciambing.members 243 and 244 from
dropping down,.but are;gttached in différent positions
with.different consfructiohs. Specifically, those

supporting members 245 are secured at their base end



»15 tic pad 250 is mounted on the second cl anpi ng nenber 244. The-

L

af orenmenti oned supporting nmenbers 245 are constructed such that supporti
Yortions 251 at their |ower ends can be protruded fromthe outside of
20 second cl anpi ng menber 244 toward the26+ghthand | ower portions of t

-articles B between the aforenentioned first and second cl anpi ng nmenber sT243

and 244 and retrdct- ed away fromthose righthand |ower portions of.the

articles B {Nerhohs MLV d 0F Sb1LELERE BRI AS e Phts! and

second clanpi T rs 2 rom droppi'nd down, but are-attached in

aFt f er ent POSLLRRRI LI bl PLER ofi OBAPY BBYEANY upieri fLERLbY olghose

supporting nenbers secured at their base en - portions to a

single pivot Ehg 27oreffirfti diled UsBeohd EhADIRY musoF t 2144 0Byt heavid si de
upper portion of the aforementioned second clanpli ng nenber 244 by nmeans of

a pair of beapengspai% ofl bdWinpkVR53DI NT352hats gihas € psnsesered one end
of a drive lever 254, which has its other end hinged to the | eading end-
portion of 3 henpiret a3 rsattufednontr endl bfder A246 ehilnpesir t 254 hewbdedi de
| ower portion of the aforenentioned second cl anpi ng nmenber 244 through
brackets 255. hakugtshy therndthiggete tai theyllierdbing 5énd opprétoade fand
retract its piston rod , the supporting nenbers 245 are rocked '
the piston”rod of an air cylinder 256 hinged to the
outside lpwer portioh.of the aforementioned éecond _
clamping member 244 thrdugh brackets 255. .Thus, by
10 actuating the air cylinder 256 to protrude aﬁd'retract
its piston rod, the supporting members 245 afe rocked
about the pivot pin 252 thereby.to prdtrudé fheir
supporting portions 251 from the outside of the second
clamping member 244 toward the righthand lower ﬁortions
15 of thé articles B between the aforementioned first and
second clamping members 243 and 244 and to retradf the
same portions'25}'away'from'the righthand lower portions
of those articles B, Moreover, the supporting membérs.
245 have their supporting portiomns 251 so hinged.at.
20 257 that they can freely rotate a predetefmihed:angle.
- _Incideﬁtaliy, the operatiohs and advantagés of f
the third embodiment are similér to those of the fore-
going second embodiment, ahd-accordingly the foliowing
description is limited to the advantages intrinéic fo
25 this third embodiment; - |
| As has been described hereinbefore; aécording
to the third embodimenf, s;nce ?he supporting ﬁortioﬁs

251 of the supporting members 245 are made rotatable



about the pivot pin 252 thereby to protrude their supporting portions 251
omthe outside of the second cl anpi ng nenber 244 toward & he righthand

r portions 15 of the articlesg B between the aforenentioned first: and

ond cl anpi ng nenbers 243 an®2x4 and to retract the sane portions 251

fromthe righthand | ower portions of those articles B. Mreover,

t he

supporting nembers 245 have their supporting portions 251 so hinged at 20
' 257 tthal giede tefminedl unglleatty anguesies £r vheetiiagyl @57,nci dental |y, the
operations and advantages of ‘the third enbodinent are simlar to those of

the fuiedr “hid¢ 6nrCcohd adbkedi ncides anfl teoaditiglest B whildew ng
descriptionis limted to.the advantages intrinsic'to 25 this third

enbodieierg held imsthedémw Heosdzdctahepeshbipose, wiaesortdiew) to the third

ar e
257
t hei

wher
t he

10

15

datke extracbed frompelome

, they slide on the |ower sides of the articles B while being held in

eHgrdbont Bl hpddi byothe Rioddingmerhapispalitdd @hel ow the articles

can be shortened and whereby'ﬁhe articles B of the
underlying layer can be prevented from being broken
by the lehding ends of the supporting portions 251,
According to this'third_embodiment, moreover,
since the supporting.members 245, their driving air
cylinder 256 and so on are attached to the second
clamping membé; 244, the adjustment to cope with the

chahge of the size of the articles B to be held can

-be done with remarkably ease in case it is changed.

20

In the holding mechanism 141 according to the fore-

going second embodiment, specifically, the size adjust-
ment can be performed, in case it is-émall, exclusively

by changing the attached position of the first clamping

'member 1&3, 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 adjust-

25

ed in addition to the_attaéhed position of the first
clamping member 143 in case the size adjusthent is large.
In the holding mechanism 241 according to this third .

embédiment, on the contrary, it :is sufficient to change

B., so th the 5 articles B_held by the hol ding.,mechani sm 241 can be
broud’r’f'tm’c;ib ec{"t?)s?hgf’pﬁlhﬁelpaﬁqcﬁt tlﬁemérﬁ‘& §§tg%&fest derlying |ayer,
% ek £ 2RI 252050 ST By SDRLL 8§80 3N da ISR the articles B of

N

enmbodi ment, since the supporting portions 251 of the supporting menbers 245
fg»reeoﬁar‘éiﬁ%ﬁédlaangloe thatgddis of the hinge

.



underlylng | ayer can be prevented from bei ng broken 10 by the |eadi ng ends
of_the supportlng portions 251. According to this third enbodi nent, :
goreover,. si'nce the supporting nmenbers 245, their driving air cyllnder 256
and so-on are attached to the second cl anpgng nenber 244, the adjustnent t
cope with the 15 change of the size of the articles B to be held can be
done with remarkably ease in case it is changed. In the hol di ng mechanis
141 accordi ngthe tltaadceéad sDgisacerd tarbadi t the siz
aé?ust- ment can be perfor#gg in case it |§q§%§mclé§§?hélvekhgfb =
changi ng t he aﬂBaahe@nmxnés@@ of the first clanping menber 143 but both
" the attached positions of the bearings 150 of the supporting menbers 145
and the attached angle of the drive |ever 151 have to be adjust- ed in
addition to the attached position of the& first 25 clanping nenber 143 it
case. the size adjustnment is large. In the holding mechani sm 241 according
to this third . enbodinent, on the contrary, it is sufficient to change .
-28- the attached position of the first clanping menber 243 in all cases.

- 29- :



CLAINS: 1. A nmethod of operating pallet |oading apparatus, which.
om;’i,ﬂ”ﬂ,’gﬂﬁﬂﬂﬂr‘ﬂﬂ]ed upright in the vicinity of carrying-in and
rryi . ch are di sposed 5 adjacent to each other, a lifit
gl ongated i a"hofi zbntal dire@9ron above said carrying-in and”carrying-out
areas_and so disposed that it can nove up and down al ong said post, a
'tran§mﬁ1M5trolley so disposed that it can nove in a horizontal direction -

along said lift between said carrying- 10 in and carryi ng-out areas, and a
. hol di ng nmechani sm com prising a pair of clanping nmenbers carried by said

- | | I I . ) i b | I.ng. -
ol i1ty o BesieR ot Ser PatHds Berdasy l%%?li‘fgﬁépl%%%é@“l‘éﬁf?hea |
pl ur: . o& BoraRsn TS ERaBEnT WetiorSSat The
ol 4 TOPREEVRD) &b SFatPbay 9 gReTaR cne VAR ey BE " oPti cal “movement

of t Neadidindlh Nohd Ze8EAY1ABLE IR hrehst MhilctARYE @& ddsdd ey, and rel eas-

ing the drticles fromthe” hol'ding mechanismto constitute respective rows
of5 ardd facen®nté headh! bEhet| ahtifar elongatdd dif aAtRFrizdbntal A net hod

according to Caim1, wherein said holding nechani smincludes a pair of
cl anpd e oebhirrabowe chaddechboriidgi-ian and carrtimgrohtamteam\arid om each
ot her for clanping box-shaped articles therebetween from opposite 25 sides.
-30- so disposedcthat it can move up and down along said post, a
transverse trolley so disposed that it can move in a
horizontal direction along said lift between said carrying-
10 in and carrying-out areas, and a holding mechanism com-
prising a pair of clamping members carried by said trans-
verse trolley, to load a pallet a row at a time by clamping
a plurality of box-shaped articles between the clamping members
of the holding mechanism at the carrying-in area, transfer--
15 riné the articles held in the holdiﬁg mechanism to the
carrying-out area by vertical movement of the lift and
horizontal movement of the transverse'trolley; and releas-
ing the articles from the holding mechanism to constitute

respective rows of articles on the pallet at the carrying-

20 out area.

2. A method according to Cléim_l, wherein said holding
mechanism includes a pair of clamping members which are

- both driven to move toward and away from each other for
clamping box-shaped articles therebetweén.from opposite

25 Sides. =

.

3



¥3. A nmet hod according to Caim.2, wherein the paired clanping nenbers
Vigid hol di-mg mechani smare so driven by a cylinder i and
 Torth’in synchronismwth each other. 5 4. A metHlHHuHmﬂ" ,CI ai _
wherei n sai d hol di ng nechanisn1inc|ug§g_a pair of ctamprng menders for
cl ampi ng box-shaped articles therebetWeen from opposite sides, one of said
cl anpi ng nenbers being driven to nove toward and away fromthe other. 10
5. A nethod3accohdneghed aggovdingfto Glaim22,3wberainhshei padzrd hol ding

gechani smfurther includes a supportin nber adapted to nove to,and from
bel ow arti ¢l el HAPIRE Apemberspe ﬁémlegﬁﬁana iﬂ&FﬁéﬁlémaﬁﬁPnﬁ%éﬁﬁgﬁ& for

supporting the articles,between said ¢l anpi,ng ne rs fromthe | owner
.sigg of tﬁe SO¥ef %YifngFﬁe?ﬁoﬁ°aﬂegﬁégﬁﬁktgggngoﬁﬁgpgp EVBF%E°?1FB"5,

wherein said hpldin nismis so suspended fromsaid transverse trolle
that it can r%&ggeegﬁﬁggﬂg?¥20nfal pIaneP 7. A nmet hod of operating paIIe¥
| oadi ng apparatus 20 substantially as herei nbefore described with
reference to the acconpanying draw ngs. 8. Pal | et | oadi ng appar at us '
constructeg apd arfahgeRod CalBstaifgsStesCaatmal, ywheriehesabdal Roeddageri bed
with reference to the acconpanying %ramnngs.

: mechanism includes a pair of clamping members for clamping

box-shaped articles therebetween from opposite sides, one
of said clamping members being driven to move toward and

away from the other,

10 5. A method according to any bne of Claims 2, 3 or 4
wherein said holding ﬁechanism.further includes a
supporting member adapted to move_to and from below
articies wﬁich are clamped between said paifed clamping
members, for supporting the articles between said

15 clamping members from the lower side of the same.

6. A method according to any one of Claims 1 to 5,
wherein said holding mechanism is so suspended from said -

transverse trolley that it can rotate in a horizontal plane,

7. A method of operating pallet loading apparatus
20 substantially as héreinbefore'descfibed with reference to

the accompanying d?awiqgs.

8. Pallet loading.apﬁaragus constructed and arranged
to operate substantially as hereinbefore described with

lreference to the accompanying drawings.




