2224263, APPARATUS FOR HANDLI NG BUI LDI NG MATERI ALS The present |nvent|on
relates to an apparatus for handling building materials, for

interior surfacing materials such as beam menbers, col urm nenbeﬁgEEZE*;;k%fs
surfacing materials, and panel-like wall nenbers 5 such as PC boards, ALC
boadds, glasgjplates .franmed-gl ass plates, glass-plate sashes and the like.
On bU|Id|ng sites it is frequently ﬁecessﬁry to handl e heavy buil ding
materi als such as the above- nentioned interior surfacing materials and
panel -1i ke 10 wal | nenbers mhlch are nnunted ei ther on exterlor or interior
surfaces of the buil di AR A2 SxBUELED REbRENLP wal | s.
However, the wei ght -and si ze  of these bU|Id|ng naterlals can make it very
cunbersone for bui'l'ding workers to transpert the é terials ar und t he
building site and to noti® PRefeRrh ng?ngﬂn Fela ?%ﬁgaeanl?P?ﬂEa YSe of
bui | di ng nat eforl sandl thgabailaihe natettdls) foe éxdmplerinterioderior

surfaces of t S 2 | '
sur faci ng nen%8¥ %#H%”@aggg¥%i§g§§é ag|%é§%n é8$e9£ $%%§ﬁﬁ n%ereo§ t he
bui | di ng nat eand| Tikeesprfading mateneagsounudopanhb-bukedwnglsmemberSThen
they are |3 11 egonPakopknBbhraR) NALE OpBEFES, 01508 Pritdd OrPRR¥a Y1 aBSNS Of

cranes and the_ i ke to_be read ¥ ted In Sone cases, a great
nunber of thePhated; nglagesPiare ﬁ?ﬁhPFf?Eﬁ PBea1b¥%detern1ned floor of the
bui I.di ng body by neans oh bBafb@ing'sibéki i £sefpéQientBypdnécapsanyi ty

iled up an t of .e r urfacin
genbersp eachﬁg é#%Oﬁ%ﬁvyAﬁP?é?%ngnﬂ?t?F%?gshgég? L%eéégvéﬁg%gt of thg
interior of tMenbuonedngnbeUyorhsunghcangopehengabe andtpanelnbikeed on the
exterior f@rf@&flOﬁehﬂsrgUhhgbﬁgapad%oubé?&h@iéﬂéfdbﬁgeﬁﬁéfibﬁlérare of

Iarge di rensigns, only one 1tem can % ug
1nterlor surfaces of the bulld ng body to serve as

o/ :
: ‘exterior or interior walls. However, the weight and

size of these building materials can make it very
.cumbersome for bulldlng workers to transport the
15 materlals around the building site and to mount them in
- position.. _ _
. For example, in the case of.building-materials
which are to be mounted on the interior or exterior
surfaces of'the'building body to serve as interior or
20 exterior surfacing members of the building body, in
general, a great number of the bu11d1ng materlals are _
Piled up on the ground of the building site.  Then, they
are lifted up to their mounting areas of the building
S .~ body by means of cranes and the like to be ready to be -
| 25 mounted. In some cases, a great number of the building
materials'are lifted to a predetérmined floor of the
building body by means of cranes or working elevators,
and temporarily piled up on the floor. After that, in
the case of exterior surfacing members, each of the |
30 building materials has to be moved out of the interior of
~ the building body through an opening so as to be mounted
on the exterior surface of the building_body.
| If the building materials are of large
dimensions, only one item can be 1ifted.up'to the



2 predetermned floor each tine the crane is operated. Consequently, if a
great nunber of the building naterials nust he craned up to a high exterior
surface. of the building body and nounted on the exterior surface, it is 5 -
necessary to erect suitable scaffolding around the building body at no.
{smal| cost of time and | abor. Furthernore, the craning-up operatgon of the
bui I ding materials takes too much tin® and thus consi der abl y- |npa1rs

working efficien I n. additio ch 10 cranin operations there -
o o TP etadeCortined) BLAGF eneh, thBer kBl dPans’ I8 AHeHR LS00, ny Knocked

or nmay eveondedphehtly)eifraugtedy numbakeof Fthéhpuildinghmabeirlidisg _
naterial t f e I 1 di ng body 15
for nDuntlégéeééggfggééhgp ggggférﬁﬁ E%gg% |%ng?§ésggftgﬁe floor, the
‘bui | di ng mm@g Mt@n@rmepbqa@ @hehhsyewaﬂmon suefpeededtr iEned

mount 1519 RéE@SsaRfCd SEPOLE! khytho\d LEEFFSlathg BEsfRheERbNed ar eas during

t he nount.n eration itself. ver, ¢h fanual transportlng and 20
manual #é%%d%?%YI%E %?es??%ﬁbF%§Bn%faFHmﬁaﬂB€rBﬁgorrt is an object of
“the pr esem::tmﬁﬂér@p tl@epéﬁanﬂﬁgaﬁpacperatﬂansuﬂahéebﬁmldmg

bui 1! ng T T Fexe 600 "ol Bipd' Snd bite PRBE AR ERPIFC" 0 a2
'ipredeternmmeann@umorhgnareﬁfn¢1eneybuuIBMnngDUyoao &m svchount the

bui | gigng éﬁ?éﬁ{ élép OG%éP&ﬂBHEttHQréV £&. atPfsﬁ%hﬁh“&h&%ﬁﬂahﬁgbe' ng
tenporarum¥ hel aratus at e ynting area until théy are

- nount ed a%%% Pﬂ°§@%o¢ﬂ%ﬂ€%de¥hb?hﬁgpkﬁgﬁh?d39r WﬁVeﬁY?Bn
'ConpriSGSfaBlSﬁ&ftEéO@fbﬁﬁd nehingseakedy provided mnth a steering/driving

o ‘an upti ght i n BO0RGRd e pahr BRTARNREcRateriSiBiREe ol Ml oner S5
franmes whtnﬁnsgmehddhbclaaneﬂeyermlngddfloon1oﬁpbhetbusldengobodylomer U
portugp OfofeﬁéhH@ithétnaifoPQﬂtoﬁredetermlned mounting areas of
the floor, the building workers have to transport them by
hand to the.gredetermlned mounting areas, and temporarily
- holad thenm atfthe_predetermined'areas'during the mountiné
operation itself. However, such manual transportlng and'
20 manual mounting operatlon are troublesome and dangerous.
' It is an object of the present invention to
provide an apparatus snitable-for transporting/mounting
building materials which ‘enables workers on a building
site to more Safely transport the'building'materials to‘a
25 predetermined mountlng area of the building body so as to
mount the building materlals on the mounting area, the o
building materials belng temporarily held by the ' _. ~/
apparatus at the mounting aree until they are mounted.
) The-apparatus in accordance with the present' _
30 invention comprises: ' _ '
" a self-propelled vehicle body provided with a -
steering/driving means, said vehicle body having a '
- substantially L-shaped form constructed of an upright'
main body and a pair of spaced apart;'paraileIVIOWer'
35 frames which extend horizontally forward from opposite
sides of a lower portion of said upright main body of
said vehicle body; ' '



said vehicl e body; . 3 an elevator unit novably nounted on said upright
mai n body of said vehicle body so'as to be vertically novable along said
uprirght main body; a first frame neans extendi ng horizontally 5 forward =
fromsaid el evator unit, said first frame neans having its rear end portion
nourit ed on s&id el evator unit so as to be laterally nmovable in a horizontal
plane relative to said |ower frames; a setond frane means slidably nounted
in said 10 first frame neans so as to be extended therefrom and retracted
therein inthe longitudinal direction of said first frame neans; -and a
supporting means for -sumpcelevaitdridkni thgnoreslely akeyntsesd brs usgpiod t | ng neans

bei ng so nou f end. f frame neans as
Co be verttoay 4 htth #0dE e SHBYIALAL B kS HL L AT
perpendi cul arVQﬁ'-JtCFﬁaUF}f maﬁleaabprsmrﬁmd i dRr Fahth gnadn %Péhfef erred

enbodi ment of the presqytffgw@rggéﬁétﬁghﬁgugﬁgéﬁdghinﬁgga Bes: 20
an adapter ég mount ed on a front-end on o vertlcal
mount i ng 1 Fad SRATY Yty 15 feﬂ%F‘b ’f?’?ﬁ] alse

second fr arre naatmg titrmugéma end hoPias licubited Vo gsid eXevatm tuicht

pl ane; 25 t erlpheral
surface of a8 s %or ﬁ%#%ﬁe{#}%éﬁ%ﬂf ’Qﬁgorg% ve &1 &;e provi ded
with a rlngIH&&B##Y#(&Q|Sﬁndri¢wqrr2%am%mrface the ring- I|ke proj ection’

30 being rotatably mourg %aéh@nffam@rm@ﬁ&é e b B dSERdd idesgiide ring
t hr ough aoplurallt ‘of balls so as to é%gcent to a front surface of the

adapt er POt L1k KANR MeARS escbé%gt‘bd?ﬁl Rndd FRexgF R 3Rt or fixedly

retracted therein in the longitudinal dlrectlon of said
- first frame means; and- :
2 i = a supportlng means for supportlng building
- ‘materials, said supporting means being so mounted on a

15 forward-end portion of said second frame means as to be

vertically sq;ngabie.and also as to be rotatable on an
: axis_perpendicular to the plane of Said supporting means.
| In a preferred embodlment of the present
_'apparatus the supporting means comprises:

20 : -+ an adapter plate fixedly mounted on a front-end
portion of a vertical mounting plate which in turn is
mounted .on a front-end portlon of the second frame means
through a prOt so as to be sw1ngab1e in a vertical

plane; - o
25 j a guide ring fixedly mounted on an outer
N '~ peripheral surface of a side portion of the adapter

plate;. :

' ‘a swivel plate provided with a ring-like
projection in its rear surface, the ring-like projection

30 being rotatably mounted on an inner peripheral surface of
the guide ring through a plurality of balls so as to be
adjacent to a front surface of the adapter plate, the
swivel plate being connected with a swivel motor fixedly

- mounted on the adapter. plate:; |

35 - .a supporting plate mounted on the swivel plate

through bracket means and a pivet so as to be'swingable



.. nounted on the adapter pIate 35 - .a supporting plate.nounted on
the swivel pl ate through bracket neans and a pivot so as to be swi ngable
4 in a horizontal plane relative to the swivel. plate, the bracket neans -
- being fixed to a substantially -central portion of a front surface of the .
{swivel plate, the pivot being rmounted on the bracket neans, the;;upportlng
plate 5 being provided with a plural#ty of through-holes for supporting
~~the building materials; and a control neans for sw ngably dr|V|ng t he
supporting plate in a horlzontal pl ane so as to position the supporting
- plate. 101n a horlzontaltb1anareématedeeﬁaodhaesﬁloéltﬁmaﬁapatnbus of the

pr esent 0ssi to_ver ve th pporting neans -
by vertlca. é%%€VT%£n?h8 énggﬁgﬁd kPi2 ﬁﬁﬁfﬁ tx gg |838%ﬁ?#h'the first

frame nmeapertionnottacfupntghurface Qﬁdyhefsvhveweplcte.bbU9 piives the
apparatUSbe1ﬁ§’ﬁéﬁﬁ%@é'%n”?ﬁé BPScﬁHEpﬂééhﬁg Eﬁé”éub?oft%ﬂ&' eakal plane by -

| ateral | y npving first frame neans Wwth respect evator unit;
to nove t?@%%%p@ﬁ?Y%ﬂ@dnEAHg BaPkUEAYLiEYr PR E?rﬁB9hnB°iﬁ§ £e¥ond frane

nmeans backuppshr€ Didg htha BuﬂD&iﬁQnﬁateﬁianQ i nahde 20 . first. frame neans;

to position the supp orti ? ans_in a hogizogta and g verti cal

‘posi tion thereof by s%P 8 ﬂgeFﬁEnﬁdgﬁFe?wbPﬁ? YrdBiVipgi £8e o ane relative
to the semnndoftamg ptahe; inaadhovizohhéd phaneuspoasi hg pesdtiby rot ating

the swi vely gﬁﬁpgf£§£%v§ 158et he 25 adapter plate. Consequentty, in the .
appar at us of rese Invention, it is _possible for the su portlng means

or pli&e for suppor%?nﬁh%ﬁepﬁﬂfﬁﬁrﬁé fsabedigent oofpthe@PPREALRF, to nove
horlzontaéfythéQpﬁ@yenbashvaﬁdléﬁrih i30pok8ibYE By Iﬁoavéet&baah ypl ane and

~ to rotate. Therefore E ollomn hanngn gperation hs pOSSIb|e by
‘way of Wove the suppbr ing means vertica? ly moving t | ‘
elevator unit, which is prcvided with the first frame \J

means, along the upright main body of the vehicle body of

15 the apparatus; to laterally move the supporting means in ‘-
a horizontal plane by laterally moving the first frame.
means w1th respect to the elevator unit;  to move the-fu
,supportlng means back and forth by mov1ng the second
frame means back and forth in a horlzontal plane in the

20 first frame means; " to position the supportlng means in

| both a horizontal and a vertical p051tlon thereof by .
swinging the adapter plate in a vertical plane relative:
to the second frame means; and to rotaté the:suppOrting'
means by rotating_the-swivél plate relative to the. |

25 adapter plate. : . _ ' Lo

| Consequently, in the apparatus.of-the present . ‘*#3
invention, it is possible for the supporfing means or '
plate for supporting the bulldlng material to move _
vertically, to move horizontally, to move back and forth

30 to swing'in a vertical plane and to rotate. Therefore,
the following handling operation is possible, by way of
illustration. First of all, the.supporting plate of the
apparatus is positioned in an area immediately above at*
least one of the building materials piled up on the

35 ground or floor, so as to be oﬁpoSitely disposed from the
building material, and then the selected building -



illustration. First of all, the supportihg pl ate of the apparatus is
positioned in an area i mredi ately above at | east one of the building
mat-erials- pil'ed up on the 35 ground or floor, .so as to be oppositely

di sposed fromthe building naterial, and then the sel ected building 5
matieri al isgaktached to the support plate,” for exanple by means of bolts as
wi Il be hereinafter descrihed. After that, the support plate is noved

upward while rotated in a horizontal plane to rotate the building materi al
by an 5 angle of 90, so that the building material is retracted into the

Vﬁhi Clﬁ b?dy'maﬁ:eh:halamaraaimhaad teeltthe rsu@;mﬁﬂ' pleteqn fiote ehamprlel mame of
above. i1 i susehs ff BT i SR R NeTR Reres BREANME. | BRSO
tr ansport t h&hladn | divey suppertalpliaten is owved mpmd’drrmmmgfoaﬁaé@d‘ dm t he

bui I di ng mat gr h%lrl%fn@%i PAhrl ] Yotatl 't%‘éd'())agxﬂ'afln@“‘ida%ﬂl%ﬂnwratr@t i on

of the" bui | ding materi a since-the vehicle b he apparatus has a.

subst ant i 8l | pnEleh&fe® X or MO ttlli’e"“'-vé’rlﬁecIli’éu]!-@ll'lgoa'&1 ipde igpFata
excel'l ent injpicabithid. w,etﬁrasiet iRl ¥ tieapparatas end hlead tie aVEhI cle

body of the apparatus WI |1 | e..qver_ ev he .appar garries a

heavy item ROSH1O% metreaﬁ?ﬁ&e t‘ﬁg‘%ﬁ; é’éﬁ}\eﬁz’&daz Yol i ng area

for the bwldmagtrmrmpaﬁtaﬁ:lm Sayp et ianpgpapdadtives .of Alse dmmoanidieds i s noved
d and f d t.q t.

material SV @«imasv é% Fﬁlt%e pSﬂ’al gﬁpﬁeﬁ% \%:'écf%'and forward

mat eri al supported by tfe suppor I N
to take A0verdmvemtisssitg dianspata @t%lzlan%mtarﬁglfmﬁ al to extend

forward fr Omp%'édﬁi@i*n{igié&)&ﬂddﬂtllﬁg ey a0 bhoildived saterial
ﬁ;{gprgfapges, t e su orthghpeibg}ls Egved rgﬁ%%§%ﬁ§§%6#$%% tqﬁbbU|Id|ng
W, . of the building material, since the vehicle body of the
o apparatus has a substantially L-shaped form, the vehicle
15 body of the apparatus is excellent in stability, and
therefore there is no fear that the vehicle body of the
" apparatus will topple over even whén the apparatus
carries a heavy iten.
After the apparatus reaches the predetermined
.20 mounting area for the building material, the'suppdrting
plate of the apparatus is moved upward and forward to
take a vertical position so that the building material -
supported by the supporting plate is also moved upward
and forward to take a yeftical'position, to enable the
_ 25 building material to extend forward from an opening
~ portion of a building_body. Under such circumstances,
the supporting plate is moved rearward so thatpthe
building material is pressed against an exterior surface
.of the building body. : '
30 ... As descrlbed above, it is p0551b1e for the
' apparatus of the present invention to hold the building _
material in 1ts mounting area until the building material _"
.. is mounted on the exterior surface of the building body,
which enables the operator to more easily mount an
35 exterior surfacing member onto a building body.



.30 o As described above, it is possi ble for. the apparat us of the

~ present invention to hold the building material in its nmounting area until

the building material is nmounted on the exterior surface of the bU|Id|ng
body which enables the operator to nore easily mount. an 35 exterior:

“surfaci ng nenber onto a buil ding body. 6 Preferred enbodi nent. gf t he
present invention will now be described in detail with reference™o the

' acconpanyi ng draw ngs, in which: Figs. 1, 2 and 3 are a schematic.front .
view, a 5 schematic.plan view and a schematic side view, respectlvely, of a

preferred enbodi Wentpﬁféﬂfﬁa@miﬁdc&%ﬂﬁeﬁs tde tﬂf@%ﬁ!‘és{éﬂﬁ/eiﬁvétkﬁlézﬁ? tﬁ i's

- an enl arged ,perspecti v. e i ving unting portion o e
appar at us%lfg’ o%% dest ’3/”{3 ‘gett,ar]g'ssf” ¢ %v*\rp thee appar at us,
|IIustrat@qumpanymng[ﬁxawxngsuuinawhmqhﬁtlng portion of a front-end of a -
second frane of the {é;:, Gafé Iéjgé@f&% hé’zddr?é“ le&l rgwt for
' oye |n t _

t he 15 actuators e € appar at us; 'S a sc enat
per spelt | FEhemakist Piare WY And QﬁﬁchfmﬁﬁﬂQ(§IQ§ Wkﬁwcontrolllng the

act uat or Sré@p&‘btl%]lﬂ Tt o préfrdd laiiddinditt APerid Uppdrdtigs appar at us
shown in Fkg . _.and Fig. 9is aviewsimlar to Fig. 5,

~ illustrati9 t&'ﬁoﬁﬁﬁs éﬁbd’d’}"r@ﬁm&f the swivel portion and the supporting
- portion of the frontFiend 4ofls hm mﬂcanyéd perspedtiioveappicavatals f t he '

-B;gggm :%ﬁ%n?lwh?%ls escr lgfbdxt referen?g’%%mna ?]; 35 Atshe
shownPn Fig. 1, th@%péfdtﬁj? (Rﬁﬂﬁﬁ'%fd-qm tiew®f thef a =
SUbStantl&bbﬁrht%ﬁﬁpQthsﬁﬂéﬁlhg a swivel portion and a supportlng'
. portion of a front end of a second frame of the - ' o
‘apparatus; S = o : - I 'Q-)
' Fig. 6 111ustrates a hydraullc c1rcu1t for the A
15 actuators employed. in the apparatus; o _
qu, 7 is a schematic perspective view of an -
embodiment of a controller for controlling the actuators;
Figs. 8A to 8E are views illustrating operation
‘of the apparatus shown in Fig. 1; and |
20 .~ Fig. 9 is a view similar to Fig. 5, o
' illustrating another embodiment of the swivel portion and
the supporting'portion of the front end of the second S
frame of the apparatus of the present 1nvent10n.e '
First of all, a first preferred embodiment of
25 the present invention w1ll be described with reference to- o
| Flgs. 1to7. | . _ o -
As shown_in-Fig; 1, the apparatus comprises a.
vehicle body 1 of a substantially L-shaped form and.
.constructed of an upright'main body 2 and a pair of
30 spaced apart, parallel lower frame 3 which horizontally
extend forward from'oppositersides of a lower portionfof
the upright main body 2 of the vehicle body 1. In a
central portion of a lower part of the upright main. body
2 of the vehicle body 1 is provided a steering/driving -
35 wheel 4 serving as a steering/driving means of the
apparatus. The wheel 4 is rotatable on its vertical



constructed of an upright main body 2 and a pair of 30 spaced apart,
parall el lower frame 3 which horizontally extend forward from opposite
sides of a lower portion of the upright nain-body 2 of the vehicle body 1.
In a central portion of a |ower part of the upright nain body 2 of ‘the
velficl e bodg } is provided a steering/dr%ying 35 wheel 4 serving as a
steering/driving neans of the apparatus. The wheel 4 is rotatable on its
vertical 7 axis. |If necessary, a pair of ‘auxiliary castors 5 are
additionally provided in opposite sides of the |ower part of the upright
mai n body 2 @ixitshe vdi glecassiyryl, adPaitowf iawdildary qartarsstodei ng

freely rotat %@(ﬁﬂ%&lﬂ)}"%fo%@éd Gaj dﬁﬁﬁslte |éld¥§3“dﬂ Qhe adwerntpareel 6
is rotatably nounted on ront - end ortl hof tragrlower frames 3
of the vehiclof F '-‘Prlghr'l?'nd‘fad’éht%qﬁ Hig o as

oper at or st arghdih nNpy RFiky.proyitdsd castors gi‘élng cm'ezlya rodfatadlee dﬁ a | owner

10 porti n %l@eﬁ)g%[ﬁ&qdya)geé)f tt'ﬁ‘ %H{J,}'eoxpo%)’f]ﬁ]ﬂﬂqq}rféﬁle /dlrl {i phant om

lines in exa Hs shown e steerlng V|ng
wheel 4 is rc:tqaxmtylymmurémd mraraumt-@ild}mﬁﬂm fa@ash PT

rotatably drijgRib¥eranes (4 @€l tHd &rdicTe bddyced] y rmwﬂda;hﬁanﬁe atgacket
7. A Iongltudl nal shaft, 9 is provided in-a centralt%#)ﬂci'ﬁ#eoon of an upper end
surface of tHMALFIgSy 281G T AhP F 5 portion

and is rotat akh'}d&riﬂ;e&ltiad d rriagmalgldé dﬂ‘lra)ugéfthcﬂnie af & ria)wemf vertically

spaced 2 apart posti.n racket ]@! f the nai n body
2 of the ehl%cf ’b“?}g éltheql“—% 'ibl’r%{]é) as %%ﬁ}%@ ,, a pinion 11 is .
fixedly muntmmaﬁﬁdlmmhanﬁmllm%tlm Rdg 4 e2)n°eshed with a rack 12

which is reciprocal |y dfdyededpPe N04d ZeHdw 1% ARy bYa 2 edeering 25
cyllnder 13 so that the ve%%lrgb- dy 2.-is steered. Namelé/d J 0 the steerlng

opetaj i on, trﬁatﬂwg/{ﬂﬁh\é}n% H'Q}?el 4 is rotatably mount
' ' 1nverted U-shaped bracket 7 while rotatably driven by a

15 travelllng motor 8 fixedly mounted in the b:acket 7. A‘
IOngitudinalﬁshaft 9 is provided in a central portion of
an upper endpsurface of the bracket 7 so as to extend

'upward from the central portion and is rotatably mounted
in a pair of through-holes of a pa1r of vertlcally spaced o

20 apart supporting brackets 10 whlch are prov1ded in the '
main body 2 of the vehicle body 1. For example, as
shown in Fig. 4, a pinion 11 is fixedly mounted on the
_1ongitudina1 shaft 9 while meshed with a rack 12 which is
reciprocally driven in a horizontal plane by a steering

25 cylinder 13 so that the vehicle body 2 1s steered.

U ' Namely, in the steering operatlon, the 1ong1tud1na1 shaft
9 of the steer1ng/dr1v1ng wheel 4 is rotatably driven on
its vertical axis together with the bracket 7 relative to .
the main body 2 of the vehicle body 1.°

30 ' N Inc1dentally, in the steering operation, it 1s
also.poss1b1e to rotatably drive the longltudlnal shaft 9
of the steering/driving wheel 4 by a suitable torque
actuator or hydraulic motor. _

: " In plan view of the apparatus, as shown in Fig.

35 2 the main body 2 of the vehicle body 1 is prov1ded with

. a concave portion 14 assuming a substantially C—shaped



9 of the steering/driving wheel 4 is rotatably driven on its vertical axis .
~together with the bracket 7 relative to the main body 2 of the vehicle body
1. 30 ' Incidentally, in the steering operation, it is also o
possible to rotatably drive the |ongitudinal shaft. 9 of t he '
steering/driving wheel 4 by a suitablg torque actuator or hydrauﬁls mot or .
I'n plan view of the apparatus, as shown in Fig. 35 2, the naln'body 2 of
the vehicle body 1 is provided with a concave portion 14 assuming a

substanti II - e V. it dIS in the front |
of the ve eg8§ %8 ‘dlts &%‘%‘g’é\?saisb%g §5'f %?‘I?er}% ca gs%g’retlon 14 of the,
mai n bodyvehacéepbodydéd a pai opposidet lsadlengfdé:healdos'lcwevml ch.are -

~ opposi tel isoétﬁeﬂssd B theMnadfh Heiayeh a%eSpRWRildRd adpadr of N the
vertical guide rarls 15 are_sl'idably nounte pai r _of roIIers 17 which are

“rot at abl yVRBtACad aﬁldﬁoraéﬁnﬁﬁewaﬂﬁa AXEX Wﬂﬁl&ﬁ YpodEPosesh, 16b
constig ut gpgmaBachevehelr akse@&wnlﬂ_n Fifs  2hown N t‘Jﬁbgvei'tJ.%a\lel’t i cal.

iti | i nder | S i ded wi t s
ount ed | AAAAE EBRLR, 40,02 51 el Brutieed. &, a0 S %rantY o body 1
" as to havwhith baeerematpbdwlmnum¢ndeom9dfba'@th@de popaiion of the main
body 2 W“’vleﬂfééa S%QFpil%*aa't 23'15%‘; actol?l%ézglt%tt(l % ehvatlor S1dmesed

. ‘bet ween the {1 ca evataor el enment 16.- On the
‘top-end pdbti onAéf SPF?UnpllS‘t &d9ro0d 19 G'Prftﬁé’a&o%l&#ﬂl?@-ngquy ers s

rot atppl yagoyst péoauaeaocﬂieh aoplstbnc&wdn 19] aWaS 1s0wd vt agket 20
and has oggeend t hereof fi,xed 4 n%er % %&,£$a of, thef%@- Jposi tioning
cyl i nder TRPFaYe: Rt &lﬁ’é‘r én(? @ ateTmnd |°>Fea-’hteo eevator :
el enent 1demherebytbhhasbeu&sobaseaauﬂ:pb&ﬂrpnnmunmeqte@n¢cd@mn al ong t he
‘{grl“scgl(t enggg g@g'tiolﬁo‘ﬁ‘%&et B2 iR Pody 20Unkq< ol RRpResd 'p%}‘t{l%ﬁ?y' ' ”di:)-
- of the piston rod thereof is disposed between the
15 -vert1cal plates l6a, 16b. of the elevator element 16.'
On the top-end portion of the piston rod 19 of the
p051tlon1ng cyllnder 18 is rotatably mounted a sprocket
20. A chain 21 runs round the sprocket 20 and has one
end thereof fixed to a cyllnder body 18a of the .
20 p051t1cn1ng eyl;nder 18, whilst the other end of the
| chain_ishfixed_tb the elevator element 16, whereby the
elevator element 16 is moved up and down along the _
vertical guide rails 15 when the piston rod 19 of the .
'p051tlon1ng cyllnder 18.1is extended and retracted |
25 As shown in Fig. 1, the elevator element 16 is
prov1ded with a ‘recessed portion 16c assuming a . Q_)
substantlally Ceshaped form ‘which opens in the front of.
the vehicle'body 1. A pair of horizontal guide'rails 22
is fixedly mounted one dn an upper and the other on a |
30 1lower inner surface of the recessed portion 16c of the -
elevator element 16 so as to be oppositely disposed from

N

each other, as shown in Fig. 1. A pair of rollers 24 is
rotatably mounted one on an upper and the other on. a’
lower surface of a mounting segment 23a of a sleeve-llke
35 first frame 23, which segment 23a is disposed between the
horizontal guide rails 22 so that the rollers 24 are



25 - As shown in Fig. 1, the. elevator element 16 is provided with
a recessed portion 16c assum ng a substantially C shaped form which opens
inthe front of.the vehicle body 1. A pair of.horizontal guide rails 22
is fixedly mounted one on an upper and the other on a 30 |ower inner
surif ace of gbg recessed portion 16¢c of the elevator elenent 16 so as to be
oppositely drsposed from each other, as Shown in Fig. 1. A pair of
rollers 24 is rotatably nounted one on an upper and the other on a | ower
surface of a nounting segnent 23a of a sleeve-like 35 first frame 23,

whi ch Segﬁenh:o%&a:amydlrm%doa&wm mmﬂtmnmlld@urzﬂalusauzlzs 22 20 t hat

the rollers 24 are tata C nt ails
22. As shofRroMR IélngFlf 'ba?s%%or%o? (;%?' qr% tés?]I eeveelz’%qu' |e?§l#tﬂ%r€ane 23
i's disposed Ifetweecr3t is ldoJSIp@wsedeetmmltﬂsﬁ modidess 34 medatdmyi ng
segnment 23a. gﬁﬂﬁf aq$% 23 1 g@q@@ﬂﬂ nqyﬁg in a
hori zont al pimane rel ati vee%/o,m ]151(? g?&ejrt"e?ﬁ% of tc%g nal n of the
vehi cl e bBdy Fingteframe Pdurs ﬂg‘%ﬁﬁ moved Hay i qré-zr%\)’é‘a the
gui de rails 2latife HPWhd Ndict flrandie ¥ iofsittHe amEn?boayt endst ftdrenar d

fromthe main 2_of 1Q vehi cl e had el a
wi dt hwi se- p?fﬁ?’t"l‘ly;ﬁl PP 14 r’f’é’eer“ ﬁ% S8 qi’fént zﬁWﬁo?%’%ﬁhbet vcxglefgr%s(z)ne of
t he hori zont aio\@d dﬂam_; Itshe'zzgl(mdee railisu@®sr ols Ehawn time Fdebodimddte shown
inFig. 2) a '2’5{9 eéﬁ%?ﬁ& fovda t#ton '€1§¢; Adidody 2ot
mount e

In the first: rarre a sleeve-like second frane .25
whi ch i s18xt é?m!%d'efm&%%rh!?qr}ét]r‘act A6 ishawn He Bl & AWISHEIWISET (o pe

moved forwar oﬂl‘tf&ﬂﬂ@rdiu!ﬁ{ﬁﬁ\&tﬁ tﬁtﬁ'ifzdraia]hryﬁm&nﬁitedﬁ&eﬁwmnl n Fig.
por i on of t @é@%ﬁr&d rigartal i (e B2 d € dbpd b e
| ongi § udi nal t22 piasitteo remspdimentd eshdéh aire Exg.atb)blqndrmhﬂ @P@‘F@Q)al r of
.plns 29, - segment 23a of the first frame 23. :
15 In the first frame 23 is slidably mounted a
sleeﬁeflike'gecond frame 25 which is extended from and
retracted into the first freme 23 so as to be moved
' forward and rearward relative to the first frame 23.
As shown 1n Fig. 1, a palr of elongated plates 26 are
20 fixedly mounted on a front-end portion of the second
frame 25. . Opposite ends of a longltudlnally-p081t1on1ng _
cylinder 28 are rotatably mounted on a pair of_plns 29,
30, the pin 29 being mounted on upper-end portions of the
eloﬁgated plates 26, and the other pin 30 being mounted
_ 25 on upper-end portions of a pair of brackets 27 fixed to
B . an upper surface of the base portion of the first frame
23, Consequently, when the 1ong1tud1nally-p051tlon1ng
| cylinder 28 is actuated, ‘the second frame 25 is slidably
extended and retracted along the first frame 23.
‘30 On the front-end portion of the secend frame 26
is further mounted an adapter plate 31, to a back surface
. of which are fixed a pair of vertical mounting plates 32
which are rotatably mounted_on'lower portions of the
elongated plates 26 through a horizontal pin 33. As
35 shown in Fig. 1, each of a pair of angular-positioning
cylinders 34 for angularly positioning each of the



30,, the pin 29 being nounted on upper-end portions. of t he el ongat ed plates
26, and the other pin 30 being nounted 25 on upper-end portions of a pair

of brackets .27 fixed to an upper surface of the base portion of the first *
frame 23. Consequent |y, when the |ongitudinally-positioning cylinder 28
{is actuated, the second frame 25'is slidably extended and retragied al ong
‘the first frame 23. 30 On Xe front-end portion of the second ;
frane 26 is further nmounted an adapter plate 31, to a back surface of which
are fixed a pair of vertical nounting plates 32 which are rotatably nounted-

on | over pertieas abuhbeng! prazeedapl abeebeﬁthbugumbuathariohoat at. pin 33.
As 35 shown.in Ei

.1, pai.r ul ar - I tioning._c I|nders 34
for angulg?f§ BgsngﬁnPﬁ g&eht PHE 9% %&q9ngP§§% Sﬁtan Fates 32°is
r ot at abl yendupbretiion efp&he. wérpunalBﬁpuﬁt;nghplpmn'BB,bandgthsunted on a
rear- endg [ Ok ¢t ril tLn a other pin 36 .
bei ng nnun?ggk ﬁ@g ?gapglﬁgt#g%ﬂoﬁaoﬁﬂ é QgggghgrgggﬁeB%S%ﬂg @3] thepadapter
pl at e B1 sgceBiafHBMG ﬁﬁunt efnathei adpppext Plakendilcisi Fotatabilyen by a

swi vel rmi\aﬁnagdaa tsmvelab@aee an am&np%peadu&ubéh be hhewddanter plate.
- 31. hbnelé £ gg % £ g g i i xedl y nmounted on.
the adapt®P BFa ﬁrﬁﬁgﬁ g 8Pu QIP P EBFP§1$H ar ko the | i'ke o
_proj ecti oaddptes platé Ba. the swi vel plate 37, while rotatably founted in
the guide ring 39 t t al ks 42 al A3 s
- formed in an’inner ﬁé@#ﬂﬂér %&? céno %5 |5t'hé PPﬁdél%Eggbrgjectlon 41.
To a.%%mefl§aﬁﬁutm§H§F?d38§ &hetﬁéaﬁﬁﬁﬁeplﬁﬁﬁoﬁ138hF§uthéd a pinion 44

~which mesg Eﬁr&/ﬁ.hﬁt B¢ bblEsJgal, 43a nﬁgnmnee ec‘fzﬁ%&i t4f1e 1%W| vel notor
. 38 .is actyate w vel Elgée 37_Ls r en b nDtor 38.

'nci dent af LFed F SBe SHAVER RUASP 34 ¥ ﬁsé'& e 25,
the gulde_ring 39 through a plura;lty of.balls_42. A

ring gear 43 is formed in an inner peripheral surface of

15 the ring-like projection 41. To a power output shaft '
38a of the swivel motor 38 is fixed a pinion 44 Which
‘meshes with the ring gear 43. Consequently, when the
swivel motor 38 is actuated, the swivel plate 37 is
-rotatably driven by the motor 38. Incidentally, the

20 swivel motor 38 is housed in the second frame 25.
| It is also possible to directly drive the
swivel plate 37 by the swivel motor 38 without employing
the ring gear 43, the motor 38 having its power'output'
shaft 38a dlrectly connected to a center of the sw1vel

25 plate 37. . _

.On the sw1ve1 plate 37 is swingably mounted a
supporting plate 45 through a pin 46 and a pair of
brackets 46a, 46b. A pair of p051tlon1ng bolts 47 whose.
length is adjustable is mounted on the swivel plate 37 so

30 as to extend forward in a plane perpendicular to the pin
46 and sandwich the pin 46 therebetween, as shown in Fig.
5. A front end of each of the positioning bolts 47
abuts on a rear surface of the supporting plate 45 to
regulate a swinging angle of the supporting plate 45

35 relative to the swivel plate 37. The supporting plate
45 is provided.with a plurality of through-holes 48. '



It is also.possible to directly drive the swivel plate 37 by the sw ve

not or 38 ‘wi t hout enploying the ring gear 43, the notor 38 having its power
out put shaft 38a directly connected to a center of the swive 25 plate 37
On the swvel..plate 37 is sw ngably nounted a supporting plate 45 through a .
pi-n" 46 and apair of brackets 46a, 46b. ,,A pair of positioning bolts 47 '
whose |l ength is adjustable is nounted on the swivel plate 37 so 30 as to
extend forward in a plane perpendicular to the pin 46 and sandwi ch the pin
46 t her ebet ween, as shown in Fig.eé_*.Jla A front end of each of the . _
posi tioning bolts 47 abkft ViRY¥ £ ahgvrEstcrihes GPTREUSF I e 95. 10

r egul iat eI a svwish@pous bl oy the sn;:lnmrﬁ:iim;; platiee 45 £ mowd a:tp/wmvhra t he f -
swi vel plate 37 QL1 e 45 i.s.hravide it urality o

t hr ough- hol esa%&.bac-lj_p/f'f nos%/{]ﬂg%%]f%‘ge g‘%oovt[ehede‘é%lﬁ eed%cogdr%MtIr &cﬁi‘%{rﬁ it rs
possi bl e for apgpaxatysor t i fkp pdditim t dthoe alga eesshihl e £ fie h
relative 50 gl hatbe Lot e MPASIS a veit A ididthe ido 18 2l SO
possible for the 5 supporting plate 45: 10 swng in a veértical plane to
b vertical aMEEEiRHY AN @ NRUSHAGHRY mAsidion (hakachie; ShFIPEA ght | y
SW ng ijn a hegridz_ar& eéldipjmrngz_ mrfawcmnﬁi fl;&%orfltala_pzmﬁalo fct sensgr ;19 ihs
nmounted on a front-en ortion o t.he_ | qwer r.a 3. of the
vehicl e body 1 so as toADSe'x%becﬁ'a1 fixeis \%g]f% C§Lr'o G R i e rsEFg(S)fl% he: :
appar at us of mdwntedsunta i freittend ot ion o ¢ach/aif ithe dowar 8, steering
cylinder , b ' , [ 4 I 4 ' o , [ dipal orRasi tioning
cyl i nder 1%’3,' fv%%d"géhév:ﬁse()-f%%ié p‘égsi?{lgl'oér:]ﬁddiga is;%ei_irg g%g és)&’V\At{jj:'l\;‘[g1 ém)t or 38 and
the angul ar- positioni P SATMRE aptyataxm Rt ddhey Jpraraius @F thechar ged
froma hydr apresgnitmibdsenticiighuch fdd Ithd ctraveeeiaitid) sty @, val ves [err]

E gr [Kle/r :’ ]s g Qeoev]v_pi!{gn cFl}ng':m_{Se'r %Cf,h \Pgré:ﬂ:eaf.‘ ljpg)o\/sei_tgfor}}j.rn% ) li‘ﬁ?fer.[_elrg ,] to
- ' longitudinally-positioning cylinder 28, widthwise-
o 15 positioning cylinder 50, swivel motor 38 and the angular-
positioning ‘gylinder 34 is supplied a preésure oil '
- discharged_ffom a hydraulic pump 52 through a first to a
sevénth control valves 315 to 51,, as shown in Fig. 6. |
Each of the above control valves 51, to 51, is
20 constructed of a solenoid operated fdur—way/three-
pritioh valve which is normally positioned in its N
(heutral) position, and moved into a first pressure oil
-supplying position I or a second pressure oil supplying
positibn II when a fifst sb1enoid 51, or a second
25 solenoid 53, is energized. Each of the solenoids 53,,
U 53, is controlled by a controller. |
i For example, as shown in Fig. 7, the above-
" mentioned controiler comprises a box 60 on which a first
lever 61 and a second lever 62 are pivotally mounted so
30 as to be able to swing to and fro in a longitudinal and a
~ width direction thereof. - Further provided in controller
are: a main switch 63; a pilot lamp 64; an emergency-
' stop button 65; and an operation button 66. In
operation, when the first lever 61 is swung forward, the
35 second solenoid 53, of the first control valve 51, is
energized so that the travelling motor 8 rotates in a



20 .constructed of a sol enoid-operated four-way/three- position valve which
is normally positioned in its N (neutral) position,.and noved into a first
-pressure oil supplying position | or a second pressure oil supplying - .
position Il when a first solenoid [err] or a second 25 solen0|d 53 is
{ener gi zed. Each of the solenoids [err], [err] is controlled. by '
controller. For exanple, as shown in Feg. 7, the above- nentionet

controll er conprises a box 60 on which a first lever 61 and a second | ever
62 are pivotally nounted so 30 - as to be able to swing to and fro-in a

| ongi t udi m@rmaid dimoﬂﬂbrﬂlﬁ‘tﬁeﬁem Wiy thd:lﬂélhecflq:)md}dai of

contr ol | el Sepa R iRl 1SS ikion® ANGHAM R AAIRf goneY: stop

“button 65; PSR opera operat |on he first
lever 61 ion é:hmgtﬂmmmd,t lwhegb mmm|mm G[Jerxs] sfundie fi'r st

CO“t rol valouew8ld,| the YRIHT ebidhdfisd hest thkelelirle BBherod rot at es in
" normal .direct'i on thereof, wher eby the€ vehicl e hody 1. of the. apparatus

of the5pr§§éNF iaeh®i Heﬁﬂié§df5Pw§P6t Eﬁetﬁ€a8ﬁﬂéﬂnﬁaﬁﬂt°ﬁh§n the first
“lever 61 irptatéesg. ﬂrﬁ&r\ﬁrﬁdﬁh&rﬁﬁm}fﬁt&mwm Ea?b@fetﬂtmﬁalst control 5

valve [errd]. is_ energize a el 8 rotates..in a :
directi ond]&&?r?ttg'roq o"{zhnge}&o g’ nor‘%hll‘;t :i’ec‘# or‘lﬁ n erb""&?rt"'ﬁae"; ehi cl e body 1
noves reaWimend thehdiinste Yevex Glevis samng; ﬂmrmi}'d cﬁmhrhamlr@.ftward the -
first sol el 45,33 @‘oltélfolfdé %3 [GFEf l:h@“fh&:@% %&COS'Hd 100§ e5&doR@Nt 1 O

val ves are energi zed so_t hat travelling rotates_in.the nornal
di rectPon 51, gpntRpd YﬁﬁﬁestﬁEesPBGFBﬁﬁeéyFPnG@Ptl§hPstgﬁﬂéﬁ&éﬁgto st eer

the drivi m@wieo rbtatdden afie Sormul diveoteivw) e ogyeHigmwiage f or war d
imlar r to ve,.when t he

st Sl v stering, syiindek B oF SR ERIRE e aﬁfr%egmf% i

r ear war d/ mhgietinar do thhe dadfitc [so Hihht ]thmv@xcﬁlae vlmdy Ibfmmsj o NG
for“ard/rrﬁyﬁﬁydjéﬂdj1eftward. R . e .
15  In a similar manner to the above, when thef‘*"
| - first lever 61 is swung rearward/leftward )
.'forward/rlghtward and rearward/rightward, the vehlcle t“_
-body 1 moves rearward/leftward forward/rlghtward and -
rearward/rlghtward respectlvely. . L
20 On the other hand, when the first lever 61 1s
swung back and forth while its button 6l1a is depressed,
the first solenbid 53, or the second solenoid 532.o£”the
third control valve 51, is energized so that the vertical
positioning cylinder 18 is extended and retracted to move
25 the supporting plate 45 up and down. When the second’
lever 62 is swung back and forth"the7first 53{ and the NS
second 53, solenoids of the fourth control valve 51, are |
energized so that the 1ong1tud1na11y—pos1tlon1ng cyllnder.
28 is extended and retracted to move the supportlng plate
30 45 back and forth relative to the vehlcle body 1. -
In addition, when the second lever 62 is sWuﬁg
in the width direction of the box 60, the first 531 and”
the second 53, solen01ds of the fifth control valve 515'
are energized so that the w1dthw1se—p051t10n1ng cyllnder
35 50 is extended and retracted to move the supportlng plate'*
45 widthwise relative to the vehicle body 1.



rearwar d/ ri ghtward, respectively. 20 ' On the other hand, when the
first lever 61 is swng back and forth while its button 6la is depressed,
the first solenoid 53 or the second solenoid 53 of the third control valve
[err] is energized so that the vertical positioning cylinder 18 is extended
and retractgg,to move 25 the supporting plate 45 up and down. Wen the
second |l ever 62 is swung back and forth,13he first [err] and the second 53
sol enoids of the fourth control valve [err] are energi zed so that the

| ongi t udi nal | y-positioning cylinder 28 is extended and retracted to nove

the ‘supporting plate 3gnchethebaskonid1boekhsnchat banionhbR ¥albicl e body
1: In addition, n.the second | ever %ﬁ g glrectlon of
1rRE PPith

2
t he box 60, fﬂEtplwgﬁlﬁeFFF QHHtPHesgécéﬁdd§§r§5g890|g
control val V&n{ieth]a séeonaesg zeoll evoidetof hghev shvenide -qgmstrobnvalve

cylinder 35 | ate 45 |
wi dt hwi se re?g ‘g % ‘%I A ea%)%) {lfg é‘?g@mﬁ??%%@g%%’%@gr gver 62 iIs
swung back aqﬁlindeh ahrns thebdedonn62aetsaeepdetgeSWIDgethBrst 531 and

t he second SQPEPFEEth ngtghgssgﬁegtbgggqbgqlpyghge [err] are energized so-

t hat the -angu y-poSitioning 5 cylin IS extended and retracted to
swi ng the supporting pEgta similag wapperatopthgeabpyea WPRP Lhermnner to

the above, wseBohBeleveend2l decewang widttndseldthei férsthe3fiand €ker]and

t he second 53 _sol en t he.sixth contr Y r 0 ergi zed
so that the Eﬁﬂ?@ﬁ %?o?og%"?b?ﬁt%% et }?J;% é‘J, d‘lgfe‘(;:%ll"gé\e%%ﬁj atrﬁan _
di recti oh0coenergizedt ke MhamathersmawednmpﬁoroﬁatQothee§uppothﬁng plate 45 .

inits nor "Bho%si%a%c%&@n S 866 61 ERUILA" cblifkelotbhtRdghdkaLSW vel
plate 37. 15 tion ever t¥pe cqnstructg&n of

t he controlIéﬂr§ﬁ§Wﬁnrﬁ°FFQtaFe the §HHPP6FP§B pggte 45 1n its norm

N2 ~ direction and a direction counter thereto through the
. swivel plate 37. _ '

15 _ In addition to the ‘two-lever type construction
of the COntrpller_shown in Fig. 7, the controller may
assume any other form, for ekample such as one_provided

- with a number of levers for controlling a number of

:operétions,'pr one which is electrically controlled by a

20- remote control unit or a radio control unit.

- Now, the handling of building materials
utilizing the apparatus of Figs. 1-7 will be described in
‘detail. ' N

:As shown in Fig. 8A, first of all,_the

25 supﬁorting plate 45 is positioned at its horizontal
position, while moved forwafd relative to the vehicle

| body 1. Then, the-supporting.plate 45 is lowered so as

to be brought into contact with the top item "A" of a
pile_of building materials on the ground and which items

30 are provided with a plurality of stud bolts, so that the
‘stud bolts provided in the top item “A" area received in
the through-holes 48 of the'supporting plate 45 and then
threadably engaged with nuts, whereby the building
material "A" is fixed to the supporting plate 45. _

35 : In this case, since the building materials “A"
are so piled up on the ground as to have their



‘assune any ot her form for exanple such as one prOV|ded w th a nunber of

" levers for controlling a nunber of operations, or one which is electrically
~controlled by a 20 renote control unit .or a radio control unit. Now, the -+
handl i ng. of building materials utilizing the apparatus of Figs. 1-7 wll be
fescribed in detail. As shown in Fig. 8A first of all, the 25 ggpportlng
plate 45 is positioned at its horizontal position, mhlle noved f orward .
relative to the vehicle body 1. Then, the supporting plate 45 is | owered
so as to be brought into contact with the top item"A" of a pile of

bU|Id|ng|ﬁgﬁgi (ﬁ?ﬁ§%t5§égr ?ﬂ% std%g% %fs r§9t1 e provi ded mnth.a

plurality of Stu SO t provi d inthe top item
"A' area RAKNSRILTHLARLR A t@ﬂN?&#%ﬁg4@1§$°¥h@ns@ﬁp%h?|“@théPe 45 and

]E_hen,dt Pre y1 erﬂ@é:t %hﬂdfh@%&teﬂt@l@b'ﬂﬂ @xbeha%mmisél al:.” A"t Ih S |
ixed to pQrtin n this case, since the

bui | di ng IERﬁ ‘g &éf(éf%ﬁ’?)‘%eﬁ oD Uﬁet%’émtj'i’%md as to have their 14
I ongi t ®&di nal - axes orAemmbmoimrmg dsBecimdnamljmgldbpedratibn eftravel i ng
direction cuide i "A-extend

wi dt hwi se ‘%{ ﬂlgﬁéﬁﬂ@ IE %ji/%odyil' o{n)llxl %g@%ﬁé Si§teA45 i As :shown in
Fig. SB,|$i¥ﬁhﬁﬂ¥rkﬂ@%@#d?hbheo¥°¥¢ﬁﬁ®u¢¢9#tkﬁﬁHWbthatheﬁﬁwlﬁelsupport|ng
plate 45 |;§1§&é9ﬁ'ﬂy|éﬁt£&§’gw|$§ $Ot %y%é&a@tafrtwété\wwel%ﬁsf plate 37

by, an, analgy ofed Spids, PlndT el afhbel B CEydd 3 0ehgo, T bt ding
aIigna@\Msﬂppdmtiqgnpidtag4ﬂlhastiﬁm bbéng heudihatll axbedyl ignefier eby t he
oo o g T e PEatdrethy al BeoelaRoLE P Ra 0] baap"£ypr! 20 T
frane 25(ﬁhq¢gby the bulldlng material "A" fixed to:the supporting L
plate 45 is prevented from extending widthwise beyond the _ o/
vehicle body 1. After that, the second frame-zs of the
15 vehicle body 1 is retracted to slightly move the
supporting plate 45 rearward so that the bulldlng _
'materlal "A" is held in. a horizontal position in the g*f
vehlcle body 1. Incidentally, in order to hold the.iﬁf
building material "A" in a positidn indicated in phantom
20 1lines in Fig. 8B, the first frame 23 of the vehicle body
1 is moved upward and then the supportlng plate 45 is
- swung upward to hold the building material “A“ ina ¢
vertical p051t10n.
Under such circumstances, as shown in Fig. Sc
25 the vehicle body 1 travels forward so that the bu11d1ng o B
material "A" fixed to the supporting plate 45 of the -~ :
vehicle body 1 enters an opening portion "C" of a
building body "B". At this time, when at least one'of
the contact sensors 49 of the vehicle body 1 touches'é 3
30 1lower part B, of the opening portion "C" of the building
' body “B", the vehicle body 1 automatically stops.
Namely, the contact sensor 49 brought into contact with
the lower part B, issues a signal to the first solenoid-
- 53, of the first control valve 51, to de-energize the .-
35 same so that the first control valve 51, is held in its
'~ neutral position.



15 vehicle body 1 is retracted to slightly nove the supporting plate 45
rearward so that the building material "A" is held in-a horizontal position
in.the vehicle body 1. Incidentally, in order to hold the building
material "A" Ln a position indicated in phantom?20 lines in Fig. 8B, the
first frame ®3.of the vehicle body 1 is noved upward, and then the '
supporting plate 45 is swung upward to hgkd the building material "A" in a
vertical position. Under such circumstances, as shown in Fig. 8C 25 the
vehicle body 1 travels forward so that the bU|Id|ng material "A" fixed to

the supporting plate 4 & edér rtion "C ".
of* a buil di ng body. " B"éﬂ{cs hﬁ] %hcice'l'é)\?ﬂ]%r}’laltr# ongggyﬁ%éagont act
sensors 49 ofPpAratals has iexgellenty atebid idy, Mme pat thq diedr dhathe

openi ng port o Vehidild Moditil Eaiayaely tid 1bl$1f1%i\fﬂ“nfdtﬂeﬁ@1y e
automatlcal to e Narre Y., the caqntact sensor 49 br L&ﬂ I nt 0 cont act
i&ét

with the lo Ié‘ﬁr 9y faveldi i unaen e inglusiies &t of the
first consrolweighte ciﬂar‘mie mﬂ&imgarr@itm*itdle Qg san&mlyt,haﬂmd he first -

control -valv g | [ | O vehicle
body 1 of th%ﬁ Jt}s d aplp%aré q#as?%éixce té’% sﬁla{blijo%ys,zn%eér g‘ﬁ}s no
fear that thdowsn (ﬂ@mﬁﬁj)ﬁ BT &Y yum@ssmnebm |stibsFantialily L-shaped s

forward in t@@fﬂ|1ﬂ“1ﬂ§“¥3hdﬂ¥%dﬂﬁéﬂ“§¥&%fgn}'ﬁhfﬁe‘ﬁﬂﬂﬂ& fipgdidyi | di ng
material "A", , the vehicle bod I S construct ed “of the nmai n body 2

and- the | one®¥ %§t§%%@1&v&?§%ﬁ§‘e§%lﬁb§%ﬁ% Irantshseds S min its
| ongi t'udiloal weiati Ia)rlormlvﬂﬁdlelmes.uppqrﬁ edditildie, airmarbuiglairngn ng V\/neel 4

g_ﬂ?l Ejihﬁgf :rg? r%%‘%’az‘ K é{)rrevgtrar%o a s%a\@eagclbe %}?qhe ﬁower q‘%rtalrr%s& of ‘the
vehi cl e body of &k ivehiaile ibpdhdl putdis held in the space. -
N ’Consequently, it is possible to support an overturning
| . moment of the vehicle body 1 caused by the building
15 material "A" fixed to the supportlng plate 45 of the
.'vehlcle body 1, by means of the front wheels 6 and the
welght of the main body 2 of the vehicle body 1. .
In mountlng operation of the building mater1a1
A", after the vehicle body 1 stops as described above,
20 the first frame 23 of the vehicle body 1 is lifted, while
' the second frame 25 is extended forward, so that the
supporting plate 45 is moved upward and forward. At
this tlme, the adapter plate 31 is swung in a vertical
plane- to swing the supporting plate 45 upward in a
25 vertical plane, so that the building material "A" is
moved out of the building body "B" through the opening
-'portlon ncn of the bulldlng body "B", and held in a
~ vertical position.
' After that, the second frame 25 of the vehicle
30 body 1 is retracted so that the supporting plate 45 is
moved rearward relative to the vehicle body_l} whereby
the building material "A" fixed to the supporting plate'
45 abuts on an exterior surface B, of the building body
"B";_"Then, the first frame 23 is moved vertically and
35 widthwise to move the supporting plate 45 vertically and
widthwise so that the building material "A" fixed to the



. Consequently, it is possible to support an overturni ng nonent of the
- vehicle body 1 caused by the building 15 material "A" fixed to the |
~supporting plate 45 of the vehicle body - [err] by neans of the front wheels -

6 and the weight of the main body 2 of the vehicle body 1. In nnuntlng

bperation of the building material "A', after the vehicle: body 173t ops as
descri bed above, 20 the first frame. Z%(ﬁ t he vehicle body 1 |s\r’fted B
whi'l e the second franme 25 is extended forward, so that the supporting plate :

45 is moved upward and forward. At this tine the adapter plate 31 is

swung in asdﬁpérﬁﬂﬁgpbﬁﬁﬁet@SS%nEOEB‘EléHQHOEU Qgp%aé’éeil@lﬂaﬁ'ard in a 25
vertical plane, .so that the build % mat er i al noved out . of the .
bui | di ng BARPEENT  3FSRRt ¢ oﬁ%ﬁ? $opoPRFEACe B, AT tthe huilding body "B,

and hel d- ilmody VEBY i cal p03|t|on After that, the second franme 25 of the

e v rel e ve t (RTrEhSRR £l Poqt eh, gﬁeﬁéﬁﬁgﬂ‘gngpg S
materi & '@Qef@§$%ﬂ%Q9tm%tgnp®brfAﬁgOpIhhe 4gtebiox surfiacexBgrodr surface

- B2 of the ¢ne I Yooy anThggn EheefiLshotr 1Lse8pVefevertically
and 35 cH{xﬁsgg?%ﬂ%Dve qgg r?lng plate°45ﬁ€§?t?calfy and wi dt hwi se

so t hat e ?ﬁﬁ%ﬁ}aTA“ frkegely ahut onithe exberiey plate 45 |s';'

- posi ti onedsmtfamepr eifemnenemlmaﬂﬁg rl:g;::f;»r eesofwtdif aem@{gl(ﬁuﬁﬁglacef Bg oI he
eration o

he bui | di g, ' B L n n
Eu?ldrhg haterlal *é% ywkﬁﬁ}%rggﬁ¥fﬁcﬁséﬁogfp?ﬁgeﬂg?Fﬂ Ay Bedy "B,
si nce 1% |t§1¢1cﬁxm%¢1blﬁllrfﬁcehbz Rfi [thien dpuddiddmicnlbddy "“BY clitselsg/  abut on

the exteri¥cesddinoe Blaplst Nndubbel LRIy boItLNER Zo! gROELudi nal

gﬁp} gge' '[gg?qajog ﬂfe ht‘éf)?,%cql,tgﬁ @M'fé]%ﬁ%sﬁgdiﬁu&gge that. thge e_Xt erior
longitudinal center line of the vehicle body .1 is not = (O
perpendlcular to- the exterior surface B, of the bulldlng |
15 body "B".  Namely, in the. case that the longitudinal .
' .center.line of the vehicle body 1 is not perpendlcular to :
the exterlor surface B, of the building body "B", it :Ls _
p0851b1e for the building material "a" to closely abut on
the exterlor surface B, of the building body npn’ by '
20 sultably adjusting the p051tlon1ng bolts 47 provided in
the swivel plate 37 shown in Fig. 5. _ .
Under such c1rcumstances, the bu11d1ng mater1a1
'-“A“ is fixedly mounted on the exterior surface B, of the
building body "B" by a suitable fastenlng_means. . After
25 completion of mounting-operation of the building material o
"A" on the exterior surface B, of the building body "B", . e
the nuts which have been threadably engaged with the stud -
bolts of the building material "A" for fixing the_ -
building material "A" to the supporting plate 45 are
30 1loosened so that the building material "aA" is separated
from the supporting plate 45 of the vehicle body 1.
As shown in Fig. 8E, in the case that the
building material "A" is mounted on a corner pdrtion "pn
of the building body "B", the first frame 23 of the
35 vehicle body 1 is suitably moved widthwise by means of
the widthwise-positioning cylinder 5o to'move the



necessary to adjust the positioning bolts 47 so as to suitably tilt the
supporting plate 45 in case that the |longitudinal center line of the :
vehi cl e body 1 i.s not perpendicul ar to the exterior surface [err] .of t he
bui |l di.ng 15 .body "B". Nanel y;, .in the case that the Iongitudinal center
li he of thezxghlcle body 1 is not perpendi‘cular to the exterior surface
[err] of the building body "B", it is p&gélble for the building nmaterial
"A" to closely abut on the exterior surface [err]of the bui | di ng body "B"
by 20 suitably adjusting the positioning bolts 47 provided in the swvel
pl ate 37 shosmppor¥ing platmded widbheiseumetthatsthenbubldingng nateri al

AT IS f'XGQ&aggpygiedAﬂnfiQsaeé&eﬁhersﬁﬁ§£§E§n&eﬁiatef4shfsbaagﬂ199 body

"B" by a suita ast eni ng nmeans onpl etion_of nounti ng
operation of PeHttihoned; ah ﬁaP§?@§Fer¢PnBﬁ FﬂEnE*Pﬁr?E?asﬁffEE% [err] of the

bui I'di ng bodyuliﬁlnghsoaytssmblch have been threadably engaged with the
stud bolts of the bui

' f I
"A" tot supporti-ng ?ge 383Y8 §B€b?6§é8% kngh% ?Qgh%gbﬁg?gaierla
mat eri al "AwofstheppraSedtfLnnenheosupphethuglgiagemdsenialhéAVehsc!e body
L. As shown ffxgﬁgtOSEhe'EubB§F€§?& biate B8 Byl LAENGLHREEE! Bbay L b
mount ed on a Cor ner

ui I ding body "B the first Irane
23 of the 35me¢§ﬁ|efetbed§tmd §°§EﬁtaﬁpylﬁﬁéeaanB?hRPééabpgnﬁaﬁgrb? t he

W dt hwi se- posAblaﬁanﬁhéyhuaéethﬁeaaab venghged wi¥hsthpostudgbplese 45
wi dt hwi se_so. { hat nat er

T | at
45 s ed%?lthBQPgﬁoﬁgﬁ §PPB°gFéBgtB# ﬁeAsﬁDLﬁ Pnagg}g§o§$8§°£ﬁgﬂglglﬁge
body "B". 5 above constructlienabdteisnmbddpinpresdblenfovethel ¥ehdgyel of the

pr esent |nve n e a W t S I ng
pl ate 45 of t ggvéhﬁgle giég %ﬂgnaEﬁé%sEg%éaﬁ%ésﬁséﬁggigg E?gv?gggﬁ?n the
bunLglng natgheapulldlng ma er1a "A" to the supportlng pl _

such as a vacuum mechanlsm, a clamp mechanism and the
15 1like. Furthermore, it is also possible for the
- supporting plate 45 to have various kinds of clamping
attachments detachably mounted thereon so as to make it
poss1b1e.to transport and mount various kinds of building
materials. : ' . _
20 ' In addition, as shown in Fig. 9, it is possible
for the vehicle body 1 to proVide a mounting-plate member
- 70 in the swivel plate 37. In the mounting-plate member
70 is rotatably mounted a sleeve-like nut member 72
having a threaded hole 71, the nut member 72 being
: 25 prevented from moving in its longitudinal direction.
\/ : A threaded rod 73 is_threadebly engaged with the threaded
o g hole 71 of the sleeve-like nut member 72, while connected
~ with the supporting plate 45 of the vehicle body 1.
A rear-end poftion of the nut member 72 is formed into a
30 square projection'72a assuming a square shape in cross
' section. The square projection 72a of the nut member 72
: is'rotatably driven by means of a ratchet wrench so that
the supporting plate 45 is tilted, whereby the building
mater1a1 "A" fixed to the supporting plate 45 is brought
.35 into a close contact with the exterior surface B, or an
;nterlor surface of the building body "B" in the case



~ "A",and the nuts threadably engaged with the stud bolts 10 through the
supporting plate 45. In addition to the above construction, it is also
possi ble for -the vehicle body 1 to enploy any other suitable nechanismfor =
fixing the building material "A" to the supporting plate 45, such as a
{vacuum mechani sm a clanp nechani smand the 15 |iKke. Furtherng?f it

al so possible for the supporting platasgt5 to have various kinds clanplng -
attachnents detachably nounted thereon so as to nake it possible to :
‘transport and nount various kinds of building materials. 20 I'n

addi tion, @saehoye 18n§:HudgnaitcéﬁtBQSEiﬁéeoﬁoﬁhEhG?HEBhS|Boagdi 1 to

provi de a pounting-plate e sw vel

~nmount i ng- p&%ﬂ%??mﬁﬁ%?eqéngl?BtE?aﬁP?hnﬁHHfEGea°§lEE?ebPFkélﬁthﬁéﬁber 72
having a tingeaded- hol e 71, the nut nenber 72 belng 25 prevented fr.om noving.
inits |ongitudinal- glrectton A t hreade gﬁg S thrﬁﬂdably engaged with
the threaded hole 71 Brd tﬁémé}gﬁvﬂaPPﬁﬁ ﬁt nﬁBPV7 tPe connected with

t he suporpossihplat forsthé vehlckh|bbéybmd9f1th¢\apparendspofttha of the =
nut member EéééﬁtfﬁﬂGEHtiaﬁota ﬁQunEqEﬁéebﬂi9a§ﬁ§ ﬁQt%%iﬁiSSH“‘Bﬂ a square
- shape in cross sect | on. he square projection e nut_nenber 72 s
rotatably %ﬂ?v%ﬁt%ylﬂﬁaﬁBrS?Cﬁ PﬁtEh@tbﬁﬁéﬂéﬁgsBOQHaFthe supporting plate
45 is tilted, whereby the building material "A" fixed to the supporting
plate 45 is broUght 35 into a close contact mnth the exterior. surface B2 or
~an interior surface of the building body "B" in the case 18 that the .
“longitudi.nal center line of the vehicle body 1 is not perpendlcular t'o such .
surface of the building body In a-simlar manner to.the above, i:t.is 5
‘possihble for the vehicle body 1 of the apparatus of the. present invention
to nDunt the bU|Id|ng naterlal "A" on the interior surface of the building

body "B". . S W



19 CLAINB 1. An apparatus for handling building materials conpr|5|ng a
sel f-propel | ed vehicle body provided with a steering/driving neans, said
vehi cl e body having a substantially L-shaped form constructed of an upright
mai n body and a pair of spaced apart, parallel |ower franmes which extend
horizontally forward from opposite sides of a |ower portion of said upright
mai n body of said vehicle body; an el evat®r unit novably nounted on said
upri ght nain'body of said vehicle body so as to be vertically novabl e al ong
sai d upright main body; a first frame neans extendi-ng horizontally forward
fromsaid 6|6E§& .unit, said first. frame means having its rear end portion’
nount ed on _ vator unit so as to be laterally novable in a horizontal
‘plane relative to said |ower frames; a second frame neans sl i dably nounted
in said first frame -neans aa apphealaaserbenﬁaddlh_ﬁgebﬁmmaﬁd retracted
therein in the tudi nal .di.rection of said first frame neans; and a _
supporting nﬁﬁﬁgrfgh sﬁBBBFﬁFﬁQ Bui | ding materials, said supporting means
‘being so nmounted on a hosuﬂfépen@eﬂdeﬁlUehableabddyepvpulﬂednwlnbans as to
‘be verticall S e b n I 8 ' '
perpend|cuIa%tgg&?ﬁgphﬁéaagg?hggp Eglng%ﬁE@%gagng hQQlﬁé ap aratus as
set forth |nsgbatﬁﬂtla%ﬂﬁrérﬁha§&ﬂdf§F@eFPﬁ§ yuckeAg ke aRs UBFigRty sel f -

propel | ed veﬁhihebaas}yaha @%&Q‘do&u%@h%@'iil abhYti,nphkalgent gowelr sai d | over
portion of S%Id mai-n % %Ig vehi cl. e Rod¥ L n tge width dir %tlon
anﬁslgggc exten orizontal orward from oppos |

t hereof, and
sides of a lower portlon of said upright main body of

 said vehlcle body:
an elevator unit movably mounted on sald
~—/ uprlght main body of sald vehicle body so as to be
vertlcally movable along said upright main body:;

a first frame means extending horlzontally
forward from sa1d elevator unit, said first frame means
hav1ng its rear. end portion mounted on sald elevator un1t
so as to be 1atera11y movable in a horizontal plane
relatlve to said lower frames, |

- a second frame means slldably mounted in sald :
first frame means so as_to-be extended therefrom-and '
retracted therein in the 1ongitndina1'direction of said
flrst frame means; and _ ' |

. a supportlng means for supporting bulldlng
materials, said supportlng means being so mounted on a
_forward-end portion of said second frame means as to be
vertlcally sw1ngab1e and also as to be rotatable on an
.axls perpendlcular to the plane of said supportlng means.

2. The apparatus as set forth in Claim 1,
whereini _ ) o o
.said steering/driving means of said self-
propelled vehicle body is mounted substantially in the
center of said lower portion of said'main body of said
vehicle'body in the width direction_thereof,'and
comprises:

* c L M s *



20 a steerlng/dr|V|ng wheel connected to a notor; a front wheel rotatably
~nmounted in a front-end portion of each of said Iomer frames of said vehicle
body: an inverted U shaped bracket for supporting an axle of said :
steering/driving wheel and said notor connected with said axle; a _vertical
shaft extendi ng upward from an upper-enp surface of said inverte \U-shaped
bracket; a supporting bracket fixedly founted on said nain body 01 said
vehicle body for rotatably supporting said vertical shaft; a pinion
concentrically fixed to said vertical shaft; a rack neshln with said
pinion, said rack beRn§tR8YARS{IRIVAREIWBRELaFANAECREBOES Gfm§§Pdvveh|cle
body; and a steeri ngaCfrbﬁﬁGWhéé]l dotutaps¢i flohatkd Gheaskteehitrgnay! i nder

ing fi d_o d body af said yvehicle bod Th -
anpor at us BRVE RN TGF R8P BropATe bPoEF P38 ks Bt vBRREL e ot o1 uni

conpri ses:bedyair of guide rails vertically prOV|ded in opposite sides of ‘a

vertically extendlng Fﬁgﬁggggrﬁngagganggabﬁ Ehgogog Bgr&hgglyﬁ sai d

mai n body of_ said ve sal ur.de ral elng 0Si di sposed
to each ot¥%¢lejqf s%?Hdc§ﬁ€§Vénﬁ6¢¥FUhngfWBQP& anfinspddymokopai r of verti cal
pl at es on ecshe®teahivtbhi Saiqt akabky nounted a roIIer mhlch S slldably

SBEPEeth”pS?SPlgf 8 BefhioRhcRhat EREGnNShcRBRaRE FRPE S npor 1o a
rear-end pappevnend sarfacerof éaad91nvanted U-shaped bracket;
' a supporting bracket flxedly mounted on sald .
© main body of said vehicle body for rotatably supportlng
said vertical shaft;

K

a plnlon concentrlcally flxed to sa1d vertlcal ' \;J.
shaft; ' '
y a rack meshlng with sald plnlon, sa1d rack
being movably mounted on said main body of said vehlcle
body; and _ _ o _ o
. a_steering chinder for'driving.said:raci; tbe
steering cylinder being'fixedly'mounted on said main body
of said vehicle-body. | | .

3. The apparatus as set forth in Clalm 1 or -
Claim 2, wherein: ' -
sald elevator unit comprlses-

. a pa1r of guide rails vertlcally prov1ded 1n e
oppos1te sides of a vertically extendlng concave portlon o/
formed in the forward side of said ma1n body of said .

vehicle body, said gulde rails belng opp051tely dlsposed
- to each other in said concave portion of said main body,
a pair of vertical plates on each of which is
rotatably mounted a roller which is slidably mounted in
each of. said guide rails, said vertlcal plates belng
spaced apart and parallel to each other:; o
an elevator element whlch supports a rear-end
“portlon of sald first frame means,

N



111111121 21111121 21111121212117212 * C L M S * 21 a vertical
posi tioning cylinder having: Its base-end portion connected with a | ower
porition of said concave portion of said main body of said vehicle body; and
a front-end portion of its piston rod disposed between said vertical plates
of ' sai d eIez{Lor unit in said concave pqgtlon of said main body, said
vertical posrtioning cylinder being so nDunted in said main body as to be
vertical; a sprocket rotatably mounted in said front- end portion of said
. pi ston rod of said vertical “positioning cylinder; _and a c¢hain rynning
round sai d sprocket, salﬂeEﬁ&FﬂlhBVFhﬁleﬁbﬁglF@léﬁﬂ§roH§V6Pgmh|cHth

connect ed wi base-eydi pdetibadgonhested withlaaloWGSIbbﬁﬁnag oYl sadar, while
t he ot her end_of sai i d_el.evai o

LT 1O ot ed _ _
The appar at 1eoRe=R8: PrEPERR, RE RETHTBoEh: Kbl SFFafnc BhRE1E.PRBR i 1 ng
means conpriangd: aafiradtpesnd pbutéohi pEdiysnpisted vedadispasednd portion of
a verti cal gegeaa Qhﬁhev&QEEBah”piHEBs'Bf”EHQ&92180aéo£rﬁH&teQﬂ portion

of said secon rame neans rough”a pivot so as be swingable_in a
verti cal p|aﬁeldacgnpagerpﬁgt#p%eeﬁySﬁéénweanohoém'oaﬁéﬂ Bertadratal surface

of a side pogbsﬂalaﬁlﬁQIéyaﬂaaberbahagesoamauhtea Rhakaiar axideBoayt h a
ring-1ike proje nin ear.surface, said ring-like projection being
rotatably nnﬁ%tg gﬁ Xﬁr%ﬁﬁg ‘peripheral surface of said guide ring through
a plurality of balls se aprbokbt adtatebiyt moantedntiinseafidcfrohtsend '

adapt er platﬁorﬁgbg of said piston rod of said vertical p051tlon1ng
' cyllnder, and
'~ a chain running round said. sprocket, said chain
R -hav1ng oppos1te ends one of which is connected with a
cylinder body of said vertical positioning cylinder,
‘'while the other end of said chain is connected with Said'
'.elevator element. | :

4. The apparatus as set forth in any precedlng :
clalm, wherein: ' '
' ) said supportlng means comprises:
" an adapter plate flxedly mounted on a front-end
portion of a vertical mounting plate which in turn is '
'mounted on a front-end portion of said second frame means
through a pivot so as to be swingable in a vertical
- plane; | _ | _
N . a guide ring fixedly mounted on an outer
' 'peripheral surface of a side portion of said adapter
plate;’ ' ' _
_ a swivel plate provided with a ring-like
'projedtion in its rear surface, said ring-like projection
being rotatably mouﬁted on an inner peripheral surface of
said guide ring throudh'a plurality of balls so as to be
_adjadent'to a front surface of-said'adaptér plate, said
‘swivel plate being connected with a swivel motor fixedly
mounted on said adapter plate; ' '

/

| '



oy,

swi vel plate being connected with a swve

adapter plate; - 22 a supporting pl ate nounted on said swvel plate

t hrough bracket neans and.a pivot so as to be swingable in a horizontal -

notor fixedly nmounted on said

pl ane rel-ative .to said swivel plate, said bracket neans being fixed to a
substantially central portion of a fr@g¥ surface of said sw vel Iat
pi vot  being nounted on said bracket neans, said supporting plate |
-pr.ovi ded mnth a plurality of- through hol es for supporting said-: bU|Id|ng

and 2 copt LobodEensy' 8latsl AYARLLAphVLAT>R S aiPRILLEND Pl ate:

material s.

in a plane per pendi cul ar

0 sal W € sO aS 0SI sald

suppor t i ngtlpfengh reracket meanﬁeaadraapevgt §hea§utpdbﬁgswengab1§
B ShofPEbital F1ahd fe1XbeVel Bo 8314 EQEHIEQ' ?mseas Earia |

appar at us

swi ngably drivin 8 sai d suggortlngﬁgla e I's construycted

“posi ti oni rRFMFE dtPoasﬁPBsFPBﬁ%aQﬁYfSEBtS *sai-d swi vel

alro

DPRRF Beingoft

e,
ng

Th

said

e .

pl ate as tpobeionposi & efyortspasedcérom satd swheélaplaﬁe t saidi aneter of

said sw v
posi tioni

Tt of 1 e iy S BnaRr O 8 TSRO Bha BB CReAH"! oher i <

" support i nsyppexting plhbeappéthpsouidsétWibhth'phuca&uny4ofmherein

control ”EEKFbﬁéﬁ—ﬁﬂiéga?$¥ Qﬁbﬁb?ﬂlﬁé'Qai&pﬁﬁiiaﬂﬂgphﬁtériﬂﬂﬂﬂ'Ses

nmount i ng- pl at e Tenber fixedly nbunte

on said swve

S

aid

g

a

sai d

ate; "a nut nmenber

which is r%ﬂ%lably nounted in said nmounting-plate- nenber t'o penetrate the

~same, while prevented ééﬁﬂrapvmaensnfbtsSwQﬁgabmﬁlaahvdngeehuani_ﬁ

tsupportlng plate in a plane perpendlcular_to_sald sw;vel

.plate so as to position said'supporting plate relative to

the surface of the building body;:

5. The apparatus as set forth in Claim 4, o
wherein: e S '

said control means for sﬁingably driﬁing_seid
supperting plate is constructed of a pair of positioning

" bolts which are so fixed to said front surface of said .

swivel plate as totbe oppoeitely_dispgsed_frqm each other

across the diameter of said sinel'plate so as to
sandw1ch said bracket means therebetween, said
positioning bolts hav1ng their longltudlnal axes orlented:
toward sald supporting plate.

6. The apparatus es.set_forth in claim 4,
wherein: N .- P Lo S
said control means for swingably driving said
supporting plate comprises: ' S

a mounting-plate member flxedly mounted on sa1d
sw1ve1 plate;

a nut member whlch is rotatably mounted in: sald _

mounting-plate member to penetrate the same, while
prevented from moving in its longitudinal direction
relative to said'mounting—plate,member, said nut member .
having its front portion formed into a threaded hole and 

* 4 L M S *



rel‘ati ve to said nounting-plate nenber, said nut nmenber having its front
portion formed into a threaded hole and- 23 its rear portion formed into
a squar e-shaped projection which assunmes a square shape in its cross.
sqction to make it possible to rotatably drive said nut nmenber by nmeans of °
a ratchet mﬁgﬂch whi ch engages with saidssquare-shaped projection of said
nut menber iM _ _

whi ch threaded rod has an end thereof threadably.engaged with said threaded
hol e of said, nut menber, and has the other end thereof connected with said -
supporting pte®erear ReEtipRafarnedainte:arsaparenshaped  RERYPHHI aim
wher ei n:  saiwh Bl PRsshgs Ph akGuabeagnapedihoitiet aebed| yesvioh tbampkag

2t achent s 1ot oSkl 2o DU fLpg 1R SLEGLS Bl ach (L kelbal! Aonknsa o
subst anti al |gf aa hatehebewvenchewbichednghgbsreithengidt sguaye-shapeds or
Figs. 1 to §a5;00¢15hC0rP%alionul REnbBE RHCAARABYING 8H8¥AEESN;
o and o ' o | -
_ a threaded rod having opposite ends, which
" threaded rod haé an end thereof threadably engaged with
said threaded hole of;said nut member,'and has the'qther

end thereof connected with said supporting plate.

_ _ 7. ‘The apparatuéias set forth in any preceding
Y claim, wherein: -
said supporting plate is adapted to detachably
mount clamping attachments-for_clamping_buildihg
materials of,different kinds to said supporting plate.

8. Apparatus for handling building materials,
substantially as hereinbefore described with reference to
Figs. 1 to 8 or Figs. 1 to 8 as modified by Fig. 9 of the
aécoﬁpanying drawings. |

LT T .

adj usting operation; and a'threaded rod having opposite ends,



