2248219 TRUCK HAVI NG VERTI CALLY MOVABLE GOCDS- RECEI VI NG PORTI ON FI'ELD OF

THE | NVENTI ON The present invention relates to a truck having a vertically
movabl e goods-receiving portion of the type which can hol d @@ 84Sy
at a predeternined height so as to enabl e | oadi ng and unl oadi ng operation

in a confortable position, and a guide device for such a truck. BACKGROUND
OF THE | NVENTI ON Trucks of this type have been known. A typical exanple of
such truck is an automatic vertically novabl e working truck disclosed in .
Japanese Wility Mdel Publication No. 54 - 16427. According to this G
prior art arran enent the truckAFogprlses a_rectangul ar frane- shaped

body, wheels c MOYABLE, GRORSRECELVENG gBETEt‘Eupport
structure omthe rear end of the body. There is provided
a bed forF gégzgﬁgﬁgEgﬁ&@®&aéﬁmhlch is vertically novabl e by being gui ded

al ong the sup ort|n st.ruyctur

bed and the UPREPARPK {EnEagBob eI QL i & sPOCk e g KRR TEREEH o<
and bot weBRVERLS PAdhGEs oAty e BeLERRR B T YRHCHETeR bdly WA RBHE D
springs a@gné‘ﬁﬂ\%}% E’Y Rl 'gi/'l‘%rou J}Fn‘tﬁ“s%r dsngo! ik e ]}Uatd% abhd

arrangenen uspen e I nternediary of theo springs

and, ther ghobgdi ¥ Gpeati889En & Q:o%if%%ﬂb@e poei s, bhe deguide ldektied to a

| evel adjacent the upper end of the supprtlng structure by the restoring
force of for such a truck. e

BACKGROUND OF THE INVENTION

Trucks of this type have been known. A typical example of such
truck is an automatic vertically movable working truck disclosed in
Japanese Utility Model Publication No. Sh.- 16427. According to
this prior art arrangement, the truck comprises a rectangular frame-
shaped body, wheels carried by the body at.fgug_pgrners_thereof, and
a support structure extending upward from the rear ehd of the body.'
There is provided a bed for placement of goods which is vertically
movable by being guided along the supporting structure, with a pair
of chains arranged between the bed and the upper end of the
supporting structure via stationary spfockets. Each chain is
trained around a moving sprocket mounted'on a hanger plate, and
between the hanger'plate and the body there are arranged a plurality
of springs and a locking hydraulic cylinder.

According to this prior art arrangement, the bed is suspended
through the intermediary of the springs and, therefore, when no
goods are placed on the bed, the bed is lifted to a level adjacent

the upper end of the supprting structure by the restoring force of



the springs. When goods are placed on the bed, the hanger plate is noved
upward agai nst the contracting force of the springs under the tension
appli.ed to the chain, so that the bed is lowered in response to the | oad.
Such nmovenent:-is effected while the hydraulic cylinder is opened, and when
the hydralulic cylinder is closed, the bed is caused to stop at its present
position irrespective of the |load. According to the above descri-bed = = .-
convepti onal arrangenent, the upper ends and | ower ends of the springs are

fixed respectively to the hanger plate and the body. Therefore, the
ar r angenent tBarsiitinggke Wencg8eeds agaapianedons the brandde hangemplatpcis
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upper ends and lower ends of the'springs are fixed respectively to

the hanger plate and the body. Therefore, the arrangement cannot
make effective adaptations to changes in load. Where goods to be
handled are élways same in weight, there is no problem; but if
lightweight goods are placed on a bed'adapted to heavier goods by a
larger spring constant of springs, the bed will not be sufficiently
lowered by the lightweight goods. On the other hand, if heavier-
goods are placed on a bed adapted to lightweight goods by a small
spring constant of springs, the bed will reach the lowermost
&_; position at a stroke and will remain in that position until the bed
| is relieved of a fair.amount-of the load. In either case, workers
find inconvenience in the handling of goods. 'This inconvenience may
be removed by changing the number of Sprihgs-to be put in the-
operative condition, but this involves removal and remounting of
the cover for the supporting structure, which is very troublesome.
‘Another problem is that one will be at a loss how to deal Wwith the

springs put in the inoperative condition.



When such conventional type of truck is in operation, the nunber of springs
I n operative condition cannot be visually grasped, and the operator cannot
easily know the suitable nunber of springs to be put in the operative .
condition for handling a given anount of the |oad. Further, according to
the prior art arrangenent, the truck is subjected to forward or backward
motion by a push or pull given at a handgrip di sposed on the back of the
supporting structure at an upper portion thereof. In either case, thgy
rectangul ar body of the truck is an obstacle to the anbulation of an -
oper at or \Wheni suel eonyertionah typepof| trickt bs ircappratEda, the akmberAnot her
trouble is that when an operator is pulling the truck with his back facing-
t he trofkspriingshirelopergtiee condpbion icanndt thelgisually graspetheand t he body
of the truck, with the result of the Achilles' tendon bei ng damaged. Gui de
devi cethe @mperatek sapnot easily penawabhe Suifabte muahenrof Springs &gl bexanple is
di scl osed in Japanese Patent Publication No,- 50 - 1062. In this .

publ i cBYE okn tiher epeRati COBAETtIN £OrahaBALiRE GoBivesi amPuntyafr tR? support
structures nounted upright on a body having wheels,. a pair of side plates, "
ri ght dPRA ef t di'sposed in the support structures, and a bed for placenent
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handgrip disposed on the. back Qf'the suppbbting-Struéture at an

upper portion thereof. In'eitheﬁ-casé, the rectangular body of ~
the tﬁuck-is an obstaclé to -the ambulatidn;of:an operator. who 1is
giving a push or pull at the héaVy#laden truck;'-Aﬁdther trouble is
that when an operator is pﬁlling“the'truck”with his back facing the
truck, his heel may become_positioned unﬂer.the rear edge Of'thé
body of the truck, with the result of the Achilles' tendon being
damaged. ' |
‘Guide devices fOr'trﬁcks of_this type=ha§é-alsb been known. A
typical example is disclosed in Japanese Pétént:Publication No. 50 _
—1062. In this publication there is described an arrangément A
comprising a pair of support structures mounted upright on a body
having wheéls, a pair of side plates, right and left, disposed in
the support structures, and a bed foh-p1acemeht'of goods which are
guided upward and downward-aléng-the side'plates through guide
rollers.. The guide rollers are mounted on guide plates integral
with the bed, and iﬁclude upper guide rollers abuttiné*the rear

surfaces of the side plates, lower guide rollers-abutting:the front
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surfdces of the side plates, and a pair of side guide rollers, upper and

| ower, abutting the inner surfaces of the side plates. Between the bed and
t he support structure there is disposed a |lift mechani sm conprising
springs, rollers, and guide bars for guiding the bed upward and downward in
response to the weight of the load. In such arrangenent of the conventional
type, .vertical novenent of the bed is carried out while the bed is guided
by the side plates via the guide rollers. Such prior art gui de device
requi res a large nunber of rollers (eight in the enbodi ment shown) for
vertical |y gurthaeg ehectheegide plagrso apdi aepgirapéssider guide eolhensit Hpper
SUMMARY OF THE INVENTION It is a first object of the invention to provide a
truck havi ngn@d laser; cabytringybig dngesqsuntaces ohFhgoside Plakes i BetNeen
nunber of resilient elenments (springs) used in supporting the | oad to be
handl ed cantBé& Q?ﬁplﬁﬂdarfd‘%a%qmgo’éﬁaﬂéﬁﬂcﬁﬂl?ﬁr H?’ﬁ_g‘et éSt ﬁgsﬁ?aﬁ?g’e 8 1ifife

| oad, and whergin, any resjljent el enents I ch are nqt, used for supporting
the T oad caRePRRBHGH SAURTLHINE SPEURRS: (oRlAEsy S9H AHL0p AT thEnRULDEG ' | <
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via the guide rollers. Such pridr art guide device requires a
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large number of rollers (eight in the embodiment shown) for

vertically guiding the bed, and also guide plates for roller
mounting.
SUMMARY OF THE INVENTION

It is a first object of'the invention to provide a truck having'
a vertically movable goods-receiving portion wherein the number of
resilient elements (springs) used in'supporting_the load to be
handled can be simply and easily changed éécording to the change in
the load, and wherein any resilient elements which are not used for

Lv}_ supporting the load can be stored within a:support member in an

.ofderly'manner.

It is a second object of the invention to provide a truck having
a vértically movable gdods-recéiving pOptidn wherein an engaging
.element for holding ih_active condition each resilient element used
in supporting the ldad'can be locked to‘an engaged position ob a
disengaged position.as required.

It is a third object of the invention to provide a tfuck having



a vertically novabl e goods-recei ving portioh which is so designed as.to
enabl e an operator to easily know a suitable conbination of resilient
el ements according to the weight of the |oad to be handl ed_and,
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verticalTy novable goods- receiving portion in e nu er of rollers
can be ?@@ééﬁt&ﬁﬂ Plﬁerﬁﬁﬂﬂé%“c%e@@%nt ed directly on a carriage.
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reduced and the rollers can be mnounted dir.ec_t_ly on a U
carriage. - ' I

According to the present im’renti_dn there is provided a
truck having a vertically movable ‘goods-receiving portion
comprising a support member mounted on a wheeled pedestal,
a vertically movable carriég_e provided ':i_.n the support
member, a table mounted on the carriage, a plurality of
resilient elements arranged between ari-upp‘er portion of the
support member and the carriage, the lower ends of said
resilient elements being connected to the carr:.age, some of
said resilient elements being connected at their upper ends
to said support member, the ‘remaining resilient elements
being indi.vidu_allyl provided at their upper ends with cross u
‘pieces and engagement pieces positioned aligned with or
above the respective cross pieces, a holder portion provided
on the top of the carriage for supporting said cross pieces
from below, a plurality of engaging eleﬁents. pivota,l'ly
attached to said support member which are individually
engageable with and disengageable from said engagement
pieces, and control elements for pivoting__ said engaging
elements. S |

In order to accomplish the second object, in the truck
having a vertically movable goods-_::'eceiving portion -



on the top of the carriage for, supporting said cross pieces frombelow, a
plurality of engaging el ements pivotally attached to said support menber
which are individually engageable with and di sengageabl e from said _
engagerrent pRecesdingitecthe oinwention s ong end & gﬁ RgContarodngigneyt for

el enents. plrwdﬁ:raltl mm@ leden Sﬁm%rﬁaﬁﬁg élrér&érﬁ:é M1 kehioddd 2
vertlcally np opds_rece I n. orti é the_i'nventi on,
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ocking ele t .0 f t
posi 11 on aseiied ByeRkifh, Bsailide Wl SO ffddfnd URGMH: o FOER bind
Accor di ng t opdvokaddyamguednt of the invention, the table is suspended
through the inter gedo2fing! ddicsaéh! o 2 aing@nR) 58 ARfle ﬁﬁ;&{@f&a wegg no

goods are placed ont he ta hetablelsllfted up to t

extrenity of tBhdes §p%‘|lﬁpm h tthe Jatezmeady aryr oF Shey ﬁésié%?FFent
el enents. Welegents ar@,plﬂfasbmréhewhahl e;ot dei ghe @#d&a gmd&hles .
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resilient el espport menbers wslaxr, thesrestorhngr £oxicel af relse| resilébntent s
which are i “e&Qﬁbﬁt&perﬁﬁéMeg&é)&étéPé' peaced W the table, the weight of
the goods is applled through the carrlage to the resilient
) elements so that the table is lowered in response to the
e load and counter to the elastic force of the resilient
elements. In this case, those of the rema:.n:mg resilient
elements which are in their operative position have their
engagemerit portions engaged by engaging elements, and those
which are in their non-operative' position remain disengaged
from engaging elements, with their respective cross pieces
being supported from below by the holder portion, the
resilient elements being thus carried by the




engagenent portions engaged by engagi ng el enents, and those which are jn®
their non-operative position remain di sengaged from engagi ng el enents, with
their respective cross pieces being supported from bel ow by the hol der
portion, the resilient elenments being thus carried by the carfri age. _
VWhen heavi er goods are to be handled,-the - table is enptied and is el evated
integrally with the carriage until the engagenent portions -of=t-hese -
‘resilient elenents which are in non- operative position are positioned}
correspondi ng relation to the conpl ementary engagi ng el enents, and then=the
engagi egreliegent skhep hexvier goed:sire heo beadiargl Ved,c & hef tabdeassoci at ed
positioning | ocking elements or springs to engage respective upper ends of
t he reemptéad shénbstelevaliesh intlegreddygwighetkerccarriage luntliiddthe their
engagi ng position by the |ocking elenments or springs,. whereby operating
resi | i engagergninportienyof rthosgseesiiianingdemenys whichhaneiighnogoods are
to be handl ed, -t he above described procedure should be reversed to decrease
t he nu@Berabivepesition aresppsihionede iBnearrespopding nedakien#d thA t he
third object, the truck having a vertically novabl e goods-receiving portion
accor dicREplementary RnEA818E ¢ &8 b rt?‘ﬁé sthe, eéﬁﬁ&g"éﬂ‘r@ﬁ?m%ﬁq( 8Feforned on
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engaging positipn'by the'loCRihg'elénen£s or-ébfings, whereby
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operating reSilient_elemgnts can be:incréaséd in number. When
lightweight goods are tO'be'handied, the abOVereséribed procedure
should bé reversed to déérease°the nﬁmbef qf'operating resilient
eléments; | | " a
In order to accomplish the third_object,'the'truck having a
vertically_movable goods-reéeiving portion according to the
- invention further comprises an engagement marker formed on the one
end of the control element which is exposed outside thé support
member, a reference member relative to the engagement mafker, and a g
positioning element for Securing each of the locking elements to
the operative or inoperative pdsition. The weight of the load can
be recognized by the number of Springs ﬁhich have been put in the
operative condition. |
In order to accomplish the fourth obJect, the_fruck having a
verticaily mdvable goodsfreceiving portion according to the

_inveniion comprises a pedestal including a paif of side frames,



operative condition: In order to acconplish the fourth object, the truck
having a vertically novabl e goods-receiving portion according to the
i nvention conprises a pedestal including a pair of side frames, 7 ri ght
and fleft, .having front and rear wheels, and a transverse frane
I nterconnecting the side franes at internediate points nearer to the rear
ends thereof, a support nenber nounted upright on the transverse frane
whi ch ext ends transversely between the outer edges of the side franes, a
carrfage di sposed at the front side of and vertically novabl e al ong t he
support nenbight aandiblef tholaivddgt froht and rrege wheedsy haddgr tramsvetsied on
t he upper portion of the rear surface of the support menber. According to
such arrangérame inteecouneesing the stdedpaaphi atlingerhetiagedpeintasneardrave
such a recess in the rear that the toe of an operator who is pushing the
truck or théoneke nearagnédpcihernsofwhd support| megbemgountied upnighti en Heheds
behi nd his back can be kept fromtripping against the rear edge of the
transver se Epansversf %‘?&!@r which @x6apds ranseerselyn bebean: theRubesi edgaso t he
rovi ded a gui de device for a truck haying a

vere .nf:éfpyt Rt %@@o&gm@%le.avmgr B iR A1 Fhe 18 and
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bei ng for meg,pfhcePBPSEE SUPSrt member.

~ According to such arrangement, the pedestal is iChnographically
H-shaped so as to have such a.recess in_the rear that the toe of an
operator who is pushihg the truck or the heel of an operator whd is
pulling the truck with his hands behind his back can be kept from

tripping against the rear edge of the transverse frame.
In order to accomplish the-fifth dbject, according to the
invention there is also provided a guide device for a truck having a
vertically movable godds—receiving portion comprising a support
member mounted on a wheeled-pedestal, a Qertiéally movable carriage
N\ disposed at the front side of the support member, a table mounted
on the carriage, an upward biasing device arranged between the
support_member and the carriage, the support mémber including a pair
-of posts, right and left, the posts being formed in opposed inner
surfaces thereof with guide grooves, the guide grooves being each
slanted to form'inwardly converging inclined'surfaces, guide
rollers, uppef and lower, disposed in spéced relation at opposite

outer sides of the carriage and adapted to fit in the guide
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surfaces thereof with guide grooves, the guide grooves being each sl anted
to forminwardly converging inclined surfaces, guide rollers, upper and

| ower, disposed in spaced relation at opposite outer sides of the carri age
~and adapted to fit in the guide 8 grooves, the outer circunferentjal
edges of the guide rollers being abuttable on the inclined surfaces.
According to such arrangement, the table is noved upward and downward mﬂLIe
bei ng gui ded by the posts because the guide rollers are fitted in the duide
grooves. In this case, the table is guided in such condition that it i

pr oper gyodves, t tigs efiter @ﬁ‘d%mft‘éﬁéﬁtﬁfldeﬂgégc o? 8RS ARAaUSEL 1S Sé'ir%é‘ rollers

are guided along the front and rear sur es defining the guide dgrooves

~and, igbuwtdblée dh thBeiddllinedi surdde8sd i n-such condition that it is properly
positioned at both right and left sides (or in the transverse direction)

because t hzcordéngcto csudleratrangbmentgethel thbte ik dRvied Lphardlifd t he
i nclined surfaces. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a verti cal

sect i oteunwardwihileibedngl gwidedobyotherpospeabetdisesthg glrideceolFdrd 2 IS a
partially cutaway front view thereof; FIG 3 is a general viewin

per speane \fdtoed aln ithekguideGgrdoves.a iﬁarthm kgseyuttheayableldsygeidedher eof ;
FIG 5is atop plan viewin transverse section thereof; FIG 6 is a
parti all ySuelt 89&‘5 qmnﬁhﬂe%' tifePBoPerly positioned a‘@daqﬂham‘r'on‘éwridw

transverse gctlon of alg -
rear sides because the guide rollers are guided along the front and

rear surfaces defining_thé guide grooves:and; in addition, the -;;
table is guided in such condition that it is prbperly positioned at
both right énd left Sidés'(or_in*the'tranSVérsé'direction) beCause:
the outer cifcumfevehtial edges of the guide rollers abut the
inclined surfaces. : | |
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a vérticél sectional view in side-elévétion of an
upward biasing device; |
FIG. 2 is a partially ‘cutaway front view thereof;
FIG. 3 is a'generai view in perspeCtiﬁe of a truck;
'FIG. U is a partially cutaway side view theréof;' - | hd
FIG. 5 is a top plan view'in:trénSverse'sectibn thereof';
FIG. 6 is a partially cutaway front view thereof;
FIG. 7 is a top plan view in transverse'section'of.a guide
portion; | | |
'FIG. 8 is a vertical sectional view in side elevation of a
connecting portion;

" FIG. 9 is a vertical sectional view in side elevation of a



portion; FIG 8 is a vertical sectional viewin side elevation of a
connecting portion; FIG 9 is &a vertical sectional view in side elevation
of a 9 nodi fied formof the upward biasing device; FIG 10 is a :
partially cutaway front view of the nodified form FIG 11 is a fragnentary
~enlarged view in front elevation of the nodification shown in FIG 10; FI'G
12 is..an enlarged side view of the |ike portion showmn in FIG 11; FIG 13
is a partially cutaway general view in side el evation showi ng a truck
|ncd¥§brat|ng the above nodification;, FIG 14 is a partially cutaway
general vi ewdipiéd dormebe VEHE UBwaRDWiagihdidvigek i ncorporating the

nodi fication;, FIG 15 is a vertical sectional side view of another nodified
formof the upREGd b0 asisigadepartiaHy:>cutaway fréntagriemt ef ytke  mrdjededi de
view of the nodification shown in FIG 15; and FIG- 17 is a perspective

vi ew of ‘th&€op®sti on shown in FIG 16. PREFERRED EMBODI MENTS One enbodi nent
of the invention will now be described with reference to the acconpanyi ng
drawi ngs. | n FFI& 13 i3 & fragnentarycenlanged| viewidni firanteelevaidensafalthRavi ng

a palr of side frames 1A, right_and left, and a transverse
modification shown in FIG. 10;

FIG. 12 is an enlarged side view of the like portion shown in
FIG. 113

(o FIG. 13 is a partially cutaway general view in side elevation
~ showing a truck incorporating the above modification;
FIG. 14 is a partially cutaway general view in front elevation
showing the truck incorporating the modification;
- FIG. 15 is a vertical sectional side view of another modified
form'of the upward biasing device; | _
FIG. 16 is a fragmentary enlarged side Qiew'of the modification
shown in FIG. 15; and _
FIG. 17 is a perspectlve view of the portion shown in FIG. 16.
PREFERRED EMBODIMENTS
Y One embodiment of the invention will now be described with

reference to the accompanying drawings. .

In FIGS. 3 to 6, réference-numera1'1 designates a pedestal
having a pair of side frames 1A, right and left, and a transverse
frame 1B interconnecting the side frames 1A at intermediate points
nearer to the rear ends thereof, by which the pédéstal is configured
into an H shape, with recesses 1C and 1D thus defined gt opposite

sides of the transverse frame 1B. Front wheels 3 are atgached

10



frame 1B interconnecting the side frames 1A at internedi ate points nearer
to the rear ends thereof, by which the pedestal is configured into an H
shape, with recesses 1C and 1D thus defined at opposite sides of the s
transverse franme 1B. Front wheels 3 are attached 1 0 t hrough-fi xj ng
brackets 2 to the underside of the two side frames 1A at respective front
ends thereof, and rear wheels 5 are attached through pivot brackets 4 to
t he underside of the side frames: 1A at respective rear ends thereof. ;bj
reinforcing menber 6 is mounted in each of the two side frames 1A, and

cor ner theobgh £i%kingderatkets ¥ tohthe arkessideane tlid awbestideo firlimes ndnt and
rear ends of each side franme 1A. Muunted on the transverse frane 1B is a
suppor tatmeespectivéafiiont anbisecthiérrecd],nast rear sdpeldi gare attachedt ance
between the two side frames 1A. The support nmenber 10 conprises a pair of
post s XEhroughhpiwontd brecketsigstanthiengindevsideoft the ssidte fframes WAata | ower
beam 12 interconnecting the | ower ends of the posts 11, an upper beam 13

i nt er caeRpEEtiNg Tearupnds thepeofof Aheeinforsing meabpnck isameuntied dnsposed at
t he back side of, and covering thé space defined by, the posts 11 and beans
12, 13each ofnithgabp 3Ede; Examesy 14, and FPSHF‘-"S‘F%"QRS &madeowsr g t he
space defiped by, the beans-12, 13, and a to reS|n cQV 16 extendi ng

bet meer?yf‘ﬁge'ﬁjgﬁ)é‘ﬁséﬂo%r%ﬁtﬁ'é‘e@mb°ﬂ§’§r B8t O Creah Ea8 s S80R (318 of t he
upper The transverse franme 1B and the. l.wer beam 12 are renovably
connect o ther by a plurality of |ocking elenents (such as bolts) 7.

Bet veen eaﬁ&ur?ﬂe‘aeoﬁd&?e Urahd\orseOftami?i8! 12 8B5bdE nember 10 having

a breadth almost corresponding to the distance between the two side

frames 1A. The support member .10 comprises a pair of posts 11,
right and reft, upstanding from the two side frames 1A, é lower
beam 12 intebconnecting_the 10Wer_ends.of,the:posts 11, an'upper.
beam 13 interconnecting the upper ends of the posts 11, a back panel
| 14 disposéd at the back sideIOf,'and cdvering.the space_defined by,
“the posts 11 and beams 12, 13, a front'panél 15 'disposed at the front
side of, and covering the space defined by, the beams 12, 13, and
a top resin cover 16 extending between the uppér ends.df'thg"two
posts and over the upper surface of the upper beam 13.- _ o/
The transverse frame 1B and the lower beam 12 are removably.
connected together by a plurality of locking elements. (such as
bolts) 7. Betweeh each side edge of the front panel 15 and the-
post 11 adjacent thereto is formed a vertically extending slit 17.
The two posts 11 are in the form of aluminum rails and are.fbrmed
in their opposed interior surfaces with guide grooves .18 extending

along the entire length of the posts. .Each of.the guide grooves 18
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post® 11 adjacent thereto is forned a vertically extending slit 17. The two
posts "11 are in the formof alumnumrails and are formed in their opposed
interior surfaces with guide grooves 18 extending along the entire |ength
of the posts: Each of the guide grooves 18 is defined by a pair of guide
faces 19, 20, front and rear, which are slanted in a mdportion thereof

i nwar dly "(dept hwi se) with respect to the groove to forminwardly-eonvergi ng
incl'ined sufraces 19a, 20a (see FIG 7). The sUpport menber 10 has .a

handﬁfip 21 provided on the u ortlon of its r surface. The handgri
21 conpri seéga‘il inedy Pyb?aR%é{)§f25 1¢¢ discesnd?y e%q' rPRE ARG rieﬁE’ p&’c‘g’ 1"

thggﬂﬁ. Lgaggs'@dééﬂﬁ%&" aﬁu;uqu‘ bf netePte torREaLT [REPENELRE Susn A
Fl 1 V. I A\

Support renbEiReR ﬁhzﬁeé?&r‘ﬁﬁaaéwé%oﬁ% nﬁma?slv Fpyefelsie 3h§£9¢r b sllphaids the
right and lg %& 304 9 erfg'l’lﬁer ?’ %%%thgﬁpéxheld%‘ﬁ%r eHQﬁg@f ;fh@ side

frames 31, per=gui nDun on ro pi ns

secured to reofdgd]ebhofhé)fuh trlof?fofs'ﬁi.g héARErAdce Al Th@ehéiﬂgﬁip 21

portions th ower l'ers 36 nmounted on rofl 5 or the

i ke securedopgpriided £Xpa oF B’Eaéléé%sszzie rigAtamd3 lept, tﬂl@cehowrtmorabsws
thereof, and connecting nenbers 37 extendlng forward of respective | ower

- portions of 1ghatsiviee fred®essBde therguirdandldetendiing3fearaardde aofd a
‘resin material and adapted to fit in the respective guide grooves 18 of the
~two posts ltramswssebybextpnddeg fipe epement 28 dnaimiedobetweencfiree eatlsnef t he
gui de; grooves 18, for
the brackets 22.
As FIGS. 1 to 6 Show, a vertically movable carriage 30 is
disposed within the support member 10. The carriage 30 comprises a
pair of side frames 31, right and left, a lower frame 32
~interconnecting the lower endé of the side frames 31, upper guide
rollers 34 mounted on roller pins 33 or the like secured to the
exterior of the pair of side frémes 31 at the upper portions
thereof, lower guide rollers 36 mounted.dn roller pins 35 or the
like secured to the exterior of the side frames 31 at the lower
\_/ portions thereof, and connecting members 37 extending forward of
respective lower portions of the side frames 31. The guide.rollers
34, 36 are made of a resin material and adapted to fit in the
respective guide grooves 18 of the two posts 11 éo as to be guided
for upward and downward movement along the guide grooves 18, for_
which purpose the outer circumferential edges of the guide rollers

34, 36 are formed into arcuate surfaces 3la, 36a abuttable against

the inclined surfaces 19a, 20a. The connecting members 37 proJject
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whi ch purpose the outer circunferential edges of the guide rollers 34, 36
are forned into arcuate surfaces 34a, 36a abutfable against the inclined
surfaces 19a, 20a. The connecting nenbers 37 project 1 2 outwardly fram
the front of the support nmenber 10 passing through the slits 17 so that -
they are vertically novable on the front side -of the support nenber 10. A
table 40 is disposed in front of the support nenber 10, the table 40 being
fixed to the connecting nmenbers 37 by neans of coupling elenents 41. Th
tabl e 40 conprises a reinforcing menber 42 which is U shaped when viewed in
pl an, aoutwardtytfraulthe resht qff ahe SGppbrapaeaber NG yrissangatiroughas to
cover the reinforcing menber 42. The table 40 is fixed to the connecting
nmenber sthe7 stits f fesoeblist dtheyhare everftdcal by movabde 4. thellfeonesidepl ate 43
has a reinforcing ribbed portion integrally formed in a grid pattern on its
under siafe thensupportumetbar i@k ned with an integral stopper portion 43a
uprising fromits rear end. As FIG_ 8 shows, the coupling elenments 41 for
fixing theht §8bke 49 tis dhspesathda: fnenteethdhe sSupport membpe 1Qr réhéf bolts,
and each connecting nenber. 37 is formed with a first bolt-receiving hole 44
whi ch @& dfinbeidg fixedatenthgueannesting Bemrers a3 (ol MeaNS ard of

bt t aRPYGRE XOHRES CBhmo e EEMIIGK SOBRT Ia ALEP DA GEG NG RPER:  cach
commun i BER he reheBeR iR atReE FETPIAT ohf £ A HBBRLER 2btn rhere i
provi deg Ad 43! aP5Posdd TH dubhCh! FRBhion as to cover the reinforcing o
member 42. The table U0 is fixed to the'connec£ing members 37 via
free ends of the reinfOrcing'member 42. - The resin.plaﬁe 43 has a
reinforecing ribbed portibh integrally formed in a grid pattern on
its underside, and is_further forhed'with’an'integral'stopper
portion 43a uprising from its pear end.
" As FIG. % shows, the coupiinglelements'ui for fiXing.the table
40 to the connecting members 37 are in the form of bolts, and each
' connecting member 37 is formed with a first bolt-receiving hole b4
which is bottom-open, and a threaded hole U5 cbntinued:further
inward of the first b01t-reCeiVin3 hole uu,"The reinforcing member -’
42 which is abuttable agéinst.the‘connecting'memberS”37 from below
is formed at each free end thereof with a second bolt-receiving
hole 46 adapted to commﬁnicate'with-thé corresponding first bolt-
receiving hole ny. There is provided & rbll-pin 47 for insertion
into the bo;t-recei?ing holes 44, 46 as brought'ih communication
with each other. This roll pin 47 is a Single—Split'type

' chindbical pin such that it is insertable into the bolt-receiving
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into the bolt-receiving holes 44, 46 as brought in comunication with each
other.~ This roll pin 47 is a.single-split.type cylindrical pin such that
it is insertable into the bolt-receiving 1 3 holes 44, 46 as it is
diaretrically contracted against its resiliency, so that when inserted in
position, the roll pin 47 can closely fits the bolt-receiving holes 44, 46.
There_is provided a bolt 48 insertable into the roll pin 47 from bel ow and
thregglngly engageabl.e with the threaded hole 45. Shown by 49 is a washer.
As may be seen fromFIGS. 1 to 6, an upward bi asing device 50 for urging
the carri agd®BEs dhovbiast bt Lpndiamgitrdealdy iconfimadted agatnstt hes
support nenber 10. More sgecifical[y, springs, as an exanple of resilient

nmeans acti nd'@S3d1aeReY, Senshate whencénsertade inepesiddionsi the tnodd, pin &7 can

| ateral ly arrangfd iqﬁglurali%z gseven in the present enbodiment) wthin
(e carr agE S8 e siesppirgseetrng desesof i i e Broddptce
five spri ngsboggr g@ H&Seﬁaﬁg%ﬁﬁ&f’ %E i‘ﬁS@ §épf%%%°5‘v\é?f%&§gof‘h¥ iQﬁans
51, 52 3 ' 3

o1 58 o Sagsheed el PURRHBoBE SRS ARl BES S UabREe

Bre comnect ed t Ao fay B s4BRCERGH $TGRL b C6o B nPbpadd b1A31Ng MiYiR4°S6 1

bol t - and- ”Utfdﬁ%diB&thEQHQPFTQgél S0P6 SmSde WH h i wadidt id?l?%‘:l‘.ﬁon is

position-adjustable. It is noted in this connection that a control nut for
eac:h upper ¢rdeRidéed wa'thik nghed4upporax MRRBEr AMV EMOME spReLfidaday), 1springs,
~ as an example of resilient means acting to apply tensile forcé in
the vertical direction, are laterally arranged in plurality (seven
in the present embodiment) within the carriage 30. Of these.
springs, a pair of springs disposed ét opposite énds, one at each
end, serve as stationary springs 51 and the remaining five springs
serve as changeover springs 52. The lowér ends of the springs 51,
52 are connected to thg lower frgme 32 of the carriage 30 through
bblt-and—nut type ldwer coupling elements 53 which are vertically
position-adjustable. The upper ends of the pair of stationary
U spfings 51 are connected to the upper beam 13 of the suppdrt ﬁember
10 through bolt-and-nut type upper coupling elements 54 which are
vertically position-édjustable. It is noted in this connection
that a controi nﬁt for each upper coupling element 54 is exposed
above the upper beam 13.
A lower bracket 9 is fitted at the lowep end of each changeover

spring.52. The lower bracket 9 is elongate plate-shaped and has a

pair of sides formed with recesses 24 for threadingly reéeiving the
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A lower bracket 9 is fitted at the |l ower end of each changeover spring 52.

The | ower bracket 9 is elongate plate-shaped and has a pair of sides forned
with recesses 24 for threadingly receiving the 1 4 | ower end portion qf

t he changeover spring 52. The |ower bracket 9 is coupled to the lower frane
32 of the carriage 30 by neans of a nut 25 screwed on a bolt 53 extending
downwardly fromthe | ower bracket 9. An upper bracket 26 is fitted to the
- upper end of each changeover spring 52. = The upper bracket 26 has an N
unbrel | a-shaped plate-like-configuration and has a pair of sides fornmed. at

a | overlgwert emh poreiontoMithlE eanmoesr Spriiag S2v eFHenpdwer boedkdtng t he
upper end portion of the changeover spring 52. An engaging el enment 60 has a
hooked imseupledreo che dodern framep82toP el cahriagd30 bydmeareofuae of the
hub portion secured to a control pin 61, the -engaging element 60 is
pi vot allug Rsoscrened ac sa dfolith&3c exntending rasmwardlgnfeore e lowekr and
di sengagenent from an engagenent portion 55 of the upper bracket 26. A
gri pperbnagkes 9s arranged to resiliently engage with and di sengage from
| ocking recesses 62 and 63 fornmed in the hub porti.on of each engagi ng
el enent 60:AMHERPERePBAGKGIIN G belidndritt trdl i &0 i FhnuRReP aende0fo8RERON shown
with a solid line in Fig, 2, i.e., when the hooked nose falls .in the hole
55 1 n (HENEERLST (HRILRE: 526~ Tentnber CRAGKES (7 PERaPG SRR LLETINAPed: ¢ o t he
engagi n | enent 60..the ari I ans._is_engaged wth the, recess _62. Wen
the endigivRg. bhe e Lepre o BaH 130 s patr v Fades: tarhed i 81988 phant om
line 'rbdaélonzthereqf~with recesses 27 for threadingly receiving the o
upper end-portion of ‘the changeover spring 52.
An engaging element 60 has a hooked nose at one end and a hub
portion at the other end. Because of ‘the hub portion secured to a
control pin 61, the engaging element 60 is'piﬁotable'about the axis
of the-control pin 61 for engagement with and disengagement from an
engagement portion 55 of the upper bracket 26. A gripper means is
arranged to:resilientlY;engagé with and disengage from-locking
recesses 62 and 63 formed in the hub portibn of each engaging
element 60. When the engagingvelement:60-is in'an_operative
position shown with a Soiid'line in Fig. 2, i.e., when_the hooked _‘-J
nose falls in'the-hdle-SSHin'the uﬁper bracket 26 soc as to couple
the changeover spring 52 to the engaging elément 60, the gripper
means is engaged with the recess 62. When the engaging element 60
is in an inoperative position shown with a phantom line in Fig. 2,
the gripper means is engaged with the recess 63. Between the upper
ends of.the.side frames 31 there are disposed horizontal cross

pileces 56 which are each larger than the depthwise length of the
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the gripper neans is engaged with the recess 63. Between the upper ends of
the side frames 31 there are di sposed horizontal cross pieces 56 which are
each, | arger than the depthwi se length of the 1 5 side franes 31. More
specifically; each changeover spring 52 is provided-at the upper end
thereof with a cross piece 56 and an engagenent portion 55 forned

t her eabove. Between the upper ends of the side frames 31 of the carriage
.30 there are nounted a pair of holder plates 57, front and rear, with
triangularly recessed holder portions 58 forned on each of the hol der

pl ates 57 aideafrsue® 3h< eMpxiesspecificadiyngeack rechangeqysrsspring S5er d8s

pi eces 56 may be freely positioned over thé space between the front and
rear hol derPrsoridiednetsgheTuppen enfl ddianesfeMished SROSHP G HE 2Rt ANand

di sengaged fromthe corresponding holes 55 only en the carriage 30 within
't he=suppor tengageBent Por§ien 55 Sopmssk thesealysit i %we?ﬁet% MPPST %‘f-')?s °g|1

; ext endi ng dept hwi se_of the upper. beam 13 ar Lvotally moupted an ., th
‘beam 13, THA& SAIPLTRNER 3010 I LETFIAES T HPYSANE MMERT SBAY Of e |

B L e
cxarple of 415 26Ven AERRGHCEE SEAPIE RO RBIUGE BOBLAA O N Fpasbpve

13, These | el ! RAk e ggwepfsa:&ﬂﬁ§t 3.NOTHE WiBRE pIetesSy6mdae 2

I ock pin 6515 brought 1'n engagement "wi t e recess 62, 63 under the
bi asi ng forgeelly poditidmedNoPds iUh@ space between the front and rear holder

~ portions 58. _

The engaging elements 60 can be engaged with and disengaged from
the corresponding holes 55 only when the carriage 30 within the
support member 10 is in its uppermost position. The control pins
61 extending depthﬁise of the upper beam 13 are pivotally mounted
on.the upper beam 13. The control pins 61 are exemplary of pivotal
control means. One'end of each control pin 61 which serves as a
control portibn 61a is exposed outside the support member 10.
Locking elements 64, which afford a first example of the above-

o/ described gripper means for positioning fespective engaging elements
60 to the two positions, are provided on the upper beam 13. These
locking elements 64 are of the spring plunger type such that a lock
pin 65 is brought in engagement with thé recess 62, 63 under the
biasing force of a built-in spring.

The table U0 is provided on the underside of its froﬁt end with
a stopper 68 which is abuttable against the uppér surface of the
side frame 1A when. the table 40 has reached its lower limit of
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The table 40 is provided on the underside of its front end with a stopper
68 which is abuttabl e agai nst the upper surface of- the side franme 1A when
- the table 40 has reached its lower |imt of 1 6 - novenent. Reference .
nuneral 69 designates goods to be handl ed, which are formed by, for
exanpl e, stacking a | arge nunber of cases containing articles in several

tiers. Reference will now be specifically nade to the manner -#n-whi'ch the
"above described enbodinment is to be used. FIGS. 1 to 4 show the conditi,on
in which all the engaging elenents 60 are in their operative position. . In

this caomglidment. gReflerécanmmraiedgodesigndtaly gobds vbebeumnmildag | oad: of
the goods is transmitted to the carriage 30 through the connecting nmenbérs

37, et ohilch apesforiied bypy rfcrgexdfiple®, stackimgredazgei muiberhof e¢asss C frqce
of the springs 51, 52. In this case, all the springs 51, 52 exert their ¢
acti on comdgining ai‘bleles;;dndsemahftﬁenmm nmum | oad can be handi ed. \Were tfe
goods are of the maxi numload or in excess of the maxi num | oad, the stopper
68 nount ed Referencemdal snak bef sppeifiaaldyimade toh&hermannemdnt#eialof abut s
t he upper surface of the side frame 1A (see the phantom lines shown in FIG
4), so theagbove dessyibed dﬁ"@ﬁ@fﬂ%@ﬂ: éﬁdtgLRﬂ)é‘ﬁﬁéd through the stopper 68 and

connectin ers 37. st at ed abqy the truck on |ch ods 69 are
supportedgﬁgﬁggv & Yo FhoHe t SepapaﬁgéQEr%Pnﬁhh¢Bu§% Be (n8a&iidrip 21.

o i %ﬁnt%%ig%%%“s“tﬁqr SRSl Y LB o
goods 69 are placed on_the-table 40, whereupon the load of the i.)
goods is transmitted to the carriage 30 thrOugh the cohneoting
members 37, etc. to cause the“carriage 30°to-be lowered aéainst the
elastic froce of the:springs 51, 52. In this case, all the springs
51, 52 exert their action and, therefore, goods 69 of a maximum
load can be handled Where the goods are_of the maximum load or in
excess of the maximum load, the ‘stopper 68 mounted to the underside
of the table 40 at the front end thereof'abuts the upper surface of
the side frame 1A‘(see the'phantOm'lines Shown_in FIG, 4), so that
the load is dispersed and supported throughvtheIStopper 68 ahd
connectihg members 37. - T ' o | &/

As stated above, the truck on which goods 69 are supported is
advanced by the operator exertlng a push via the handgrip 21. For
-thls purpose, a push can be performed by the operator-while
positioning his toes in the vicinity of the'recess_1D_formed at the
rear side of the pedestal 1. The'truck is moved backward when the
operator pﬁlls_the truck viajthezhandgrip_while assuming a position

fronting the direction of movement. For this purpose, a pull can be
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rear- side of the pedestal 1. The truck is noved backward when the operator
pulls the truck via the handgrip while assunm ng a position fronting the
direction of novenent. = For this purpose, a pull can be 1 7 per formed by
the-operator.while positioning his heels in the vicinity of the recess 1D.
Therefore, in both cases of pushing and pulling, the truck can be
satusfactorily performed w thout the trouble of either foot striking
agaipst the pedestral 1. After goods 69 are conveyed by the truck to a
predeterm ned site, processing operation is carried out with articles taken
out one by qErformed tyr rdie \opleratays aiiillienposditi ondngahisetieells dnt bhéhe
articles in conbination with other articles. Wile such operation is-
carried out vichritpaf GhetreeegsotB. 6Thereforeduahn| jothecases af pushing and
accordingly the carriage 30 is gradually elevated under the el astic force
of the sprirmslling,52heThneck t¢an thyp satisfastoriliiepentorued ighoas: the
take-out surface) is maintained at a constant or substantially constant
| evel . WWhen triosbgecefs edghen fioes stnikingoagainst; 5he | BedestBRtdd, as FIGS. 1
to 4 show, the table 40 is elevated to its upper lLimt of nmovegent thrgugh
Its

the carriage 30AfASrsgands) 68n8tR, canyeNefhePEar ea!}]E“S‘E) §Q; a, PredetRrming
abut T espectiAKe cPERSeT e ePSER T e BT Lk by o AHIAARY THT CHE
e, et B bR RIS R I P FETRIER Sl iy |
this case, egeh d A4 RId 9P donbhdtdr WAth other articles. While such
~ operation is carried out, the load of the goods 69 is gradually
decreased and accordingly the carriage 30 is gradually elevated
under the elastic force of the springs 51, 52. Thus, the top
surface of the goods_69 (effective take-out surface) is maintained at
a constant or substantially constant level. When the goods 69 on
the table 40 are finally unloaded, as FIGS. 1 to U show, the table
40 is elevated to its upper limit of movement through the carriage
30. | '
As stated abbve, when the carriage 30 is positioned at its upper
\u/ | 1imit of movement, holder portions 58 at associated holder plates
57 abut réspective cross pieces 56 from below thereby to-slightly
lift the engagement portions 55 into loose engagement with the
complementary engaging elements 60 and for being supported by the
holder portions 58. In this case, each lock pin 65 is in resilient
engagement with the recess 62 of the complementary engaging element
60; therefore, the engaging element 60 is free from the_possibility
of being unexpectedly pivoted. |
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engagenent with the recess 62 of the conplenentary engagi ng el enent 60,
therefore, the engaging elenent 60 is free fromthe possibility of being
unexpectedly pivoted. 1 8 VWhen the | oad of goods 69 to be handled is so
light that not all the springs 51, 52 are required to be used, the nunber
of springs irn use i s decreased when the goods 69 are in enpty condition.
That is, control pins 61 corresponding to the springs 52 to be sw tched:
over. to non-use condition are pivotally noved by setting tools in the ,
control portions 6la of the control pins 61. Through this procedure th€Jﬂ

cor r espondijpén |ﬁ?1@k1@édl%f6§o@d§ 696té A Rendd ASlsé NG ghPriHAG AGE Ga1and t’he
engagi ng el enents 60 are disengaged fromthe correspondi ng engagement . -

porti orghebBprifgsS1,! B2  apeatidifirededBnbé ¥edar thé aiimbent 8t | 3pr @xgst i oned: as
shown in phantomin FIG 2. In this case, each of the |ock pins 65 goes -

into ren usenis eimgemmhwnt thé fwoashe9 arec s serfplyscondizionhe That
correspondi ng engaging elenent 60 is maintained in its horizontal position.
The uppisy, eodtrel pinssét sqotinegpoh@inghitohtheaprtiaga 52 ttoc bedswitahedo non- use
condition are held in orderly manner through the hol der plates 57 as stated
ear | i eraveim tohienvise cohdibiomeareopiyvptaligs meged nbyeatiéngstoalsn ibe changed
according to the nmaxi num | oad of goods 69 to be handl ed. The above

descri Hdt¢ oREN@laparedansad e ref cifticomtrodepiasr b hge Borqughcdhised out on
and al ong redet erm ned path by the erollers 36 being. guided in
t he guiR¥ @cgﬁga%e@eworreﬁmﬁquinsaig ck By sug'i'be?'r‘-‘gﬁ‘ﬁaﬁaﬁ"iﬁq &painst gui ded
by trnagﬁf ng 8£§§’£n %ﬁe éngaging elements 60 are disengaged from the W
corresponding engagement portions 55. Thus, the engaging elements
60 are horizontally positioned as shown.ihﬁphantom 1n FIG. 2. In
this case, each Of'theléck'pins'65'gqe$ into resilient engagement
with the other recess 63 so that the,EOrrespondiné engaging element
60 is maintained in itS'hbrizontal*position.' The upper ends of
those springs 52 which havé"been switched over to non-use condition
are held in’orderly.manner through the holdef plates 57 as stated
earlier.
In this way, the nﬁmber-of springé 52 in active use can be
changed according tO-the méximum load of goods 69 to be handled.
The above described upward and downward movement of the carriage
30 is carried out on and along a'predetermined'path by the guide
rollers 34, 36 being guided in the guide grooves 18;"In this case,
the upper guide rollers 34 are guided by the frOnt-guide'faées 19
(FIG. 7), and the lower guide rollers 36 are guided by the rear
guide'faces ZO,IthrOugh'a bias load applied to the table 40. |

The carriage 30 is positionally regulated-in the transverse
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(FIG 7), and the lower guide rollers 36 are guided by the rear guide faces
20, through a bias |oad applied.-to the table 40. The carriage 30 is
positionally regulated in the transverse 1 9 ~ .direction since the arcuate
faces 34, 36a of the guide rollers 34, 36 go into abutment with the
inclined surfaces 19a, 20a. |f bolts 48 -used for coupling the connecting
menbers 37 to the table 40 shoul d becone | oose and even slip off in the
~courge of use, the connection between the connecting members 37 and the
tabl €40 can be maintained in order by virtue of the roll pins_ 47 fitted in
the bolt redidtegtignheinee sheamughe fages Bhar S6a pfthe BYidR Moddersidioe,

there is no_possibility of the table 40 being disengaged _to fall upon
sl i ppi ng of3£cﬂ° {nko phutsents Withqthe figﬂ%ﬂ?dbgl"f'f%sdﬁg%' ﬁb?" i medi gt ely

iths Soils?ﬁ{ M50 ﬁé3&2@%‘%&%@5&@&%ﬁ%ﬁﬁéﬁ%&;@é@f&&:ﬁsﬁ s

in a si e | pul at i '

61a as ﬁ?upﬁé.ﬁﬁ@?ﬁaiésgém%%?%{gﬁ? o AR P B iR S

response to_an an

[ eoponee tOuGgY GIETI5ALE S, TR 130 Bhngoptie efbeliend ha FGS. ©
FICS 1 through, Go Puf B0%d1ritd 1h88 Md Sridlek By SPirshie0B? iR daYLCEANONN 10
FIGS. 1to I'n that positioning spring elements 75 for resiliently

posi ti oni “%ib%@%iﬁ%!&g bBLENBELSEL Pihd hdleR RO &6 Gt hNauah PésDIRnt
novenent thereof are disposed on the upper beam 13. These positioning

spring el enghgdgetfent’.c Honded therdeiomo possebiliuy offgthe Babilespoi being

el egent 75 conpri ses - '
disengaged to fall upon slipping off of the bolts 48, and a fallen
bolt 48 does not immediately lead to a serious accident.

According to the above described érrangement, it is possible to
increase or decrease the ﬁumben of operative springs 52 in a simple
and easy manner by manipulating the exposed control portions 61a as
required. Thus, necessary adjustment can be quickly carriéd out in
‘response to any change in the maximﬁm load of goods to be handled.

FIGS. 9 through 14 show a modified form of the upward biasing
device 50 shown in FIGS. 1 through-ﬁ; The modified form is

) different from the device shown in FIGS. 1.to 6 in that positioning

spring elements 75 for resiliently positioning the engaging elements

60 to two positions thrbugh pivotal movement thereof are disposed

~on the upper beam 13. These positioning spring elements 75 are

formed by deformingileaf'springs; Each spfihg element 75 comprises

an upwardly curved portion 75A formed at one 1bngitudinal end. which
.is‘insertable from below into a rectangular aperture 28 formed in the

upper beam 13, the curved portion 75A being formed with a slip-off
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an upwardly curved portion 75A formed at one |ongitudinal end which is
insertable frombelow into a rectangular aperture 28 forned in the upper
beam 13, the curved portion 75A being formed with a slip-off 2 0 -,
preventi-ng burr 75B. The other |ongitudinal end of the spring elenent 75
is set away fromthe underside of the upper beam 13, and a downward | obe
75C is formed centrally of the other |ongitudinal end portion, which Iobp
75C i s engageabl e by the recesses 62, 63. FIGS. 15 to 17 show anot her h;k
nmodi fi ed-form of the upward biasing device 50 which conprises a ey

ong! { UBPBILnBLAE AT Adier el BrhlR F8RPlERRN G 0F! cRkNshhs SEPOSed

out si de the support nenber e groove a Serving-as

o he e Taar ale v easy ol end Eerstle 2otk FPeraBa 3380, g

that nob @bwnwdre 3Bb&NIEC 53 26PnéCWentedlly &€ thedthbhe) fH1R41 SPT i Ngs.
to be used is decreased after the table 40 is enptied. The operator can
find a end tpurtéonpvdieht iobe P5C SI¥ engsgdadlenby heorbbessii 69! 63, the goods
69 to be handled if only he consults a sticker 76 stuck on the top cover
16. A fil &RGSi.ch5 can 1Feshow minether aioddfbed tfioemOpLT €O pREdd haagulst i t ut ed

for the sticker 76. Each of the engagi ng elenents 60 corresponding to the

spri ngsdepice ) wbiel ¢ampriisesesl mgiwaddhyl fgroovieh? 18ofommedt ahl yhext endi ng

position, as . shown in phantomlines.in Fig.2, tasthe solid l'ine position

shown i ARq 1Rft egchueantrak pinl 61 bexpededd oubaide \ithen supperty agmbgrel @srent 60

's pivo%gg é¥3@3@ar9¥Z’séﬁ§ih§ gggf%“ﬂ%éggégégt/disenéagement marker. A \_J
coin or a similar tool is insertable into the longitudinal groove
71a. o i |

When goods 69 to be handléd'aré.so'iiéht that nbt'gll the
sprinés 52 are requiredfto be'ﬁSed, the number Of_springs to be used
is decreased after the table 40 is emptied. The operator can f£ind -
a suitable combination of spriﬁgS'Sé'métching'the weight of the
goods 69 to be handled if only he consults a sticker 76 stuck on the
top cover 16. _A-filé'whiéh'éan be'carried;abOhnd by.the operator
may be substituted for the'sticker 76. - -

Each'of the engaging elemeﬁﬁs 60 corréépoﬁding to the springs'sz
thus found is pivoted downwardly from the hofizbﬁtdlly extending
position,'as'shown ih phanfomﬁlihesnin Figlz; to the solid line
pdsition.shoﬁn_in'that figure. It Will bélnbfea'that, when an

~ engaging element 60 1is pivoted downwardly, it is engaged with a
hole 55 for a cdrrespdnding sprihg 52. Downwéfd pivotatibn of each
engaging element 60 is acédmpiiShed bylmeAhs of a coin'br other

_suitablé-tool insérted into one gﬁOOVé”?Ta'(Fig; 15) after another.

21



hol e 55_for a corresponding spring 52. Downward pivotation of each engagi ng
el ement 60 is acconplished by neans of a coin or other suitable tool
insesrted into one groove 7la (Fig. 15) after another. 2 1 In this way,

t he nunber of springs in use can be changed according to the change in the
maxi mum | oad of goods 69 to be handl ed. Conversely, the weight of goods 69
on the tdble 40 is known by checking the angul ar positions of the-gseeves

Y

71a :@gainst-the sticker 76. It will also be noted that, in the guide device
accor#ing to.the invention, the guide rollers are guided along the front

and rear surfacqga @hﬁbnhag,thﬁeghhdﬁeﬁr@stprinﬁgfQbYuééruéﬁdbd'@mﬁnged _
backwardly positioned vertical novenent of the table can be effectively

perfornmed, aedorbdeénguterthérchaiige ein i the ardgeisun’ load ofi deods! 6@rsoabe
adapted to abut the inclined surfaces, whereby transversely positioned
vertical nhamddedof Céreversiely,cthe aveiglite off geodsved yopettfeorbabde U40nishi s
manner, the guide rollers can be used for such conbi ned gui di ng purposes,
and t here i &nown ey ehecking dthepangukimgosgitionswfl the rgmooveal 7tae@igaisst or
particular use in nounting the guide rollers. 2 2 CLAIMS 1. A truck
havi ng a veithecstiokerol&bl e goods-recei ving
It will also be noted that, in the guide device according to the
invention, the guide rollers are guided along the front and rear
surfaces defining the guide grooves, whereby forwardly and
backwardly positioned vertical movement of the table can be
effectively performed, and the outer circumferential edges of the
guide rollers are adapted to abut the'inclined surfaces, whereby
transversely positioned vertical movement of the table can also be
effectively performed. In this manner, the'guide rollers can be
used for such combined guiding purposes, and there is no necessity
for providing additional structural members for particular use in

mounting the guide rollers.
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portion conprising a support nember mounted on a wheel ed pedestal, a .
vertically novable carriage provided in the support nenber, a tabl e nount ed
on the carriage, a plural] ﬂm el enent s arranged bet ween an " ;
upper portion of the Suppmm mnu‘mmne-carri age, the | ower ends, of
said rest el ements bei*ng®connettéd fo the carriage, some of said
resilient elenents being connected at their upper ends to said support _
- nmenber, .the g eqt qrrﬁ[[}I e di N ed at
their uﬂ'ﬁer eAﬁggkg\nb?h l{caS{c)isflg ?ec‘gés an ﬁr}gahégrr%% pygg’ég %C%ﬁ%ﬁ‘ﬁ%d ned
Wi th or pexiion h@onpcpsctwv@ csuppoyt evenber moumkedpoon i anvqhealle@ed on t he
top of thesdidl 208 f@éﬁﬁ@&ﬁ '%v%m% Cé&fﬁﬁ%@‘? oviQ §abemw
plurality of engagin enents pivotally attac 0 sal support menber
whi ch aSMBRRKY Mﬁ!‘ﬁ?qry énabdspmeupted ﬁﬁduél'?

engagenmygg féﬁﬁ’ﬁenﬂ@l@ﬂéﬁt@' a?tﬂﬁBaBSbEQWeéhVahl ﬁ@p&iﬂ @di"ﬁ%&! 'EE _

el enent %"6? A truck hav verti caiSq oods-ryecej ving portion
as set f %rﬁ?&?‘lﬁ%ﬁ?ﬁ@e’? R donicial % lr?é’%ﬁe 5 Qf 5838 ng said
engagi nges Elsamnts elremmﬂ:sﬁbenmg wannegted tupsihe mmrage,s&!oi\eewagi ng '
el ement C tr ol enment

bei ng e%r#(}gde}%&qhe ou%%jnaeﬁ% eﬁs%%&scﬁ%r%gerf@e%r% c'i'xae‘ﬂ: 9_1 Eﬁshavr ng a
verticalty asidbisuppests-pesbeyinFheorrempiningeresbliantn edlaemts further
conpr i S'B&rﬁjﬂiﬁkﬂlmﬁmiff 1—8@5&@& a8 €nglgoabReroLRRBNLilh Wody @

pluralit osl .1 ons en said in enments ‘have been, prvoted, an

I I %%) wh Pg g b d

end fac Ang %%QQHMFOIPIQ S E%ﬂ@e%xmepo VhEh o @i de of ‘
said Sumﬁﬁe rfdeQrespective cross pleces, a holder portion provided _ o’

on the top of the carriage for supporting said cross pieces
from below, a plurality' of engaging elements pivotally
- attached to said support member wh:.ch are 1ndiv1dually
_engageable with and’ dlsengageable from said engagement
.pieces, and control elements for pivoting sa1d engaging
elements.

2. A truck having a vertically movable goods-receiving
portion as set forth in claim 1, further comprising locking
means for locking said engaging elements in one of a
plurality of positions when said engaging elements héve‘ been
pivoted, an end face of e_aoh of said control element being
exposed to the outside of said support member.

3. A truci:' having a vertically movable goods~receiving
portion as set forth in claim 1; further comprising spring
means for locking said engaging element in one _of a
plurality of positions when said engaging elements have been
‘pivoted, an end face of each of said control elements being
exposed to the outside of sa1d support member.

4. A truck having a vertically movable goods-receiving
portion as set forth in claim 2 or 3, wherein a groove is
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4. " A fruck having a vertically novabl e goods-receiving portion as set
forth in claim2 or 3, whereirn a groove is 23 formed in said end face of
each, of said control elenments exposed outside the support nmenber, and a
reference tabbemeddinatsaigl cendr faty &L cewdh nafi saidoicortxidl e@leﬂéx@ﬁgnt S

to be placed 0ghlliQ d th ht of _good

handl ed. 5. ikgrucé §g$¥§dga%\?ert£|hc%? $€£ n%l\@/ﬂ%%% Sgg"‘%r eeﬁ‘?ﬁ‘ﬁg’ %?l?gﬁ
substanti al | indicatingi eevaneeﬁyn Oﬁmqqmbmaé?m ab resgillient | ¢lenented
in, the accogpapyi pladedVifddpethative position according to the we:.ght

of goods to be handled.

5. A truck having a vertically movable goods-receiving
section substantially as described herein, with reference
to, and as illustrated in, the accompanying drawings.
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