2145057 -1- CRANE The present invention relates to a crane which is
installed on the rooftop of the building or. the |like and hLFS-

of effectively pulling up an 5 object. from a narrow road o a~narr
rooftop-and setting it up on a rooftop. The present applicant has
previ ously proposed a solar ray collecting device in which solar rays ar
focused by a lens or the |like and guided into an 10 optical conductor

transmtted through an optical conductor to an optical desired place for

oy

an

e

&

use in illumnation, etc. The afor&lmentioned solar - ray collectlng
device is often installed and used on the rooftop of a building.

However, elevator towers, 15 water-supply tanks etc. are often
built on the rooftops of bui | di ngs. S t hem have very littl e space
left. Furthernore, in a big city (espe a negal opolis), many roads

are narrow, and therefore it rmay be very dlfflcult to instal

such a sol ar

ray 20 collecting device as descri bed above in a predetern1ned pl ace on the
rooftops of buil di ngs.
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The present invention relates to a crane which

is installed on the rooftop of the building or the like

'and which is capable of effectively pulling up an

object from a narrow road onto a narrow rooftop and

setting it up on a rooftop.

The present applicant has previously proposed
a solar ray collecting device in which solar rays are
focused by a lens or the like and guided into an
optieal'conductor and transmitted'throﬁgh an optical
eon&uetor to an optical desired place for use in

illuminaﬁion, ete.: The afore-mentioned solar ray

collecting device is often installed and used on the

rooftop of a building.  However, elevator towers,
water-supply tanks, ete., are often built on the

rooftops of buildings. Some of them. have very little

space left. Furthermore, in-a big city (especially, a.

'megaiopolis); many roads are narrow, and therefore it

‘"may be very difficult to install such a solar ray

collecting device as described above in a predetermined

plade on the rooftops of buildings.



‘ -2- In accordance with the present invention, there.is provided a crane
' .conprising a pair of load arms which are spaced apart side by side and

def i ngsbet ween t hem an unobstructed space, hoisting neans. 5 carried

42/ sai d | oad arnms near their distal end and capable of lifting a |oad

Anent wi th said unobstructed space, and driving neans for rotating
said |l oad arns about a horizontal axis near their proxinml -end, said e
driving neans bei ng capabl e of rotat%ng said 10 |l oad arnms through a -
vertical position such that a | oad SfiSpended from said hoi sting neans may
pass through said unobstruct ed space, said "~ hoisting means
conprising a wi nding drum extendi ng between the | oad arns near their distal
ends and cable. negps ¥eUBHdAAcES G8tH WREI Ngrésswt Suclvddeiom, | 0ad
suspended fromsaid cable nmeans is generally centrally aligned wth said -.
‘unobstruct eHeresdaCeprovided aSardne GUUPrisimAns pais dfbToadially fully
wound up on said winding drum There follows a description, by way of
exanpl e, 28rmsf whichecfe cspabedi apartofside pyeséde iamdendefime ref erence
bei ng made to the acconpanying drawings, in which: Fig. 1 is a perspective
vi ew of thbetwean rfyem an unobstructed space, hoisting means.

5 carried between said load arms near their distal end
and capable of 1ifting.a load in alignment with said
unobstructed space, and driving means for rotating said
load arms about a horizontal axis neér their proximal =~ "&J;

'ehd, said driving means being capable of rotating said |

10 load arms through a yertical position such that a load
suspended ffom said hoisting.means_may pass_through
said unobstrudted space, said hoisting means
comprising a winding drum extending between the ioad
.arms near their distal ends and cable means wound on

15 séid winding drum such that a;load suspended from said
cable means is generally centrally aligned with said
unobstructed -Space. when said cable means is
substantially fully wound up on said winding drum.

There follows'a description, by_ﬁay of:example,

20 of a specific embodiment of the present inventidn,

reference being made.to the accompanying drawings, in
which:

Fig. 1 is a perspective view of the solar ray

collecting device as an example of an object carried by

25 a crane according to the present invention.



coll ecting device as an exanple of an object carried by 25 a crane -
according to the present invention. -2a- Fig. 2 is a side view of a
crane showing the conditions for pulling up an object. Fig. 3 is a plan
view thereof. Fig. 4 is another side.view thereof show ng the conditi

for~letting down an object: 3 Fig.. 1 is a 'perspective view f
exphai ffing an enbodi ment of the solar ray collecting device propose y
the present applicant previously. |In Fi€a-l, 1 is a cylindrical

foundation, and 2 is a transparent done-shaped head portion. The foundation
and the head portion nake up a capsule 3. Under the conditions for

enpl oying a solar ray collecting device 10, the device 10 is accommodat ed
in the capsule 3 as sho¥d8i-n iy a.side ¥deur ofay cutanscishayine/itde 10

conprises a |large er of. (for_instance, 19 pieces of) |lenses 11 arranged
P %onggt ons: fo puliing up an object. ) J

Fig. 3 is a plan view thereof.
# _ Fig. 4 is another side view thereof showing the

conditions for letting down an object. .




concentrically for focusing the sun's rays, a.solar ray di rec
~for seps{ng the direction of the sun, a supporting frane 13 f
suppqr the lenses and the sensogy, a first notor 15 for ro

supporst i frarre tpgether vvrth the others

tion sensor 12

or unitarily
tating the

uporte thereb.as shown by

arrow A, a sappor e 1 eNnse e sensor 12,
the S i r nme 13 the notor 15, the rotatable shaft 17 set up -
per pentdt cui- ‘the rotatable shaft of the notor 15, and a second notor

(not shown in Fig.

1) for rotating the rotatable shaft 17 in the direction

PN

-

as shown by arrow B. The solar ray direction sensor 12 senses the direction
of the sun and generates a detection signal. The first and se
are so controlled as to always direct the I'enses toward the sun. The sol ar

-rays

focused by the lenses 11 is guided into . a large nunb

cond notors

er of optical

conductor caBigs riot ishoan persheptive ( ¥dewabfes iexpisigfivgbosmment - of Fig.

t he Irght-recer ving end of which is arranged at the respe

posr t i embodimente ofetbessolanenayt prllecting ‘ﬂ%ﬁﬁ?xeal”éoltqseﬁﬁisrhytt 8
optical conductor, cables to an opt] rc}{a desi r | ace, OA
the afRfeseRentpPRlicant sBT%t‘rmi“éV collBediiBng ]dev i & Gplindri

wat er -

used og tg%{o%gf '{ae}%kgfis Ol JLD0: et QVR & shaFed Bb 24 bEYELE.

 The foundation and the head portion make up a capsule 3.

ctive focal
through t he
. occasions,

taIIed and

Under the conditions fpr employing a solar ray collecting device

10, the device 10 is accommodated in the capsule 3 as shown in
Fig. 1. .
| The solar ray .collecting device 10 comprises a large

gumber of (for instance, 19 pieces of) lenses 11 arranged

concentrically for fo;::using the sum’s rays, a solar ray direction

sensor 12 for sensing the direction of the sun, a supporting

frame 13 for umitarily supporting the lenses and the semsor, a

first motor 15 for rotating the supporting frame together with

the others supported thereby as shown by arrow A, a supporting

arm 16 for supporting the lemses 11, the semsor 12, the .

supporting frame 13, the motor 15, the rotatable shaft 17 set
up perpendicularly to the rotatable shaft of the metor 15, and a
second motor (not shown in Fig. 1) for rotating the rotatable
shaft 17 in the direction as shown by arrow B.

The solar ray direction sensor 12 senses the direction of

" the sun and generates a detection signal. The first and second

motors are so controlled as to always direct the lenses toward

the sun. - The solar rays focused by the lenses 11 is guided into



etc. are often built on the rooftops of buildings. Sone of them have very
little space left. Furthernore, . in a big city (especially, a -
megal opolis), many roads are narrow, and therefore it may be very d|ff|
to instal such a solar ray collecting device as described above in a S
predet erm ned place on the rooftops of Ybui | di ngs. Fig. 2 is a _side view

desgri bi ng anlasgBRNTDRT f oz?tlﬁaérf@nfbl&téfd‘F#\tg‘e%oUQhéhokYrﬂes‘bm‘& n]x/ent i on.
Fig. 3 is a plan view Inthseflegures | di ng, 200 a sol ar

‘ray collectif @‘Efé‘\}?%é‘clia@fep?r@f Gy gal s%? BA T‘Blga -w-nrheh |
300 310 3

set nﬁpbf,n .5 GRRGER ron=gieised bbace renare Sl bRty R aRel's © h' )

[Ppoor the assg ThaHT S Sofioys e datshitd QidlelethiBsiar &t (he

bal anci ng r & g‘lpl govi ng the arm 340, and a
not or 390 :‘Ngér) r?télzgcgattﬁ Qgeaé?%g) $a] Béﬁ} 1%’% Fig. 3, the supporting pole

320 consists of t\gy D@k Sé’é&saads,BZCHaekufd}eahpen&%ném 861ax fpapdation
310 at a predetermned interval, and the arm 340 which also consists 5

of two. part gofiétmfrtéviédlis wtitelh imiseaN@dinimil wxedabhethd @oetrtd of a

building. ‘However, elevator towers, water-supplying tanks,
etc. are often ‘built on the rooftops of buildings. Some of them
have very little space left. ..Furthermore,' in a big -city
{especially, a 'méga.lopo-lis) . ma.ny- roads are narrow, and
therefore it may be ver§ dffficult to ‘.'izl'xst“al such a solar ray
dolieeting device as deserib'e.d ,a;bb-ve in a predetermined
place on the rooftops of buildings.

Fig. 2 is a side- view describing an 'gmbodi'm'eht of a
crane accbrdiﬂg. to the present invention. Fig. 3 is a plan-~
view. In these figures, 100 is a building, 200 is a solar ray
coﬁectinS device as 'previo'uslfr ,deﬁcribed, and 300 i; a crane.
The crane 3'0_0 is comprised of a foundation 310, a supporting
) ) ~p61e 320 which is set up on a founda.tioh 310, a movable shaft
" 330, an arm 340 which is rotatably movable around the shaft
330, a winding drum 350 mounted at the tip of the arm 340, a
motor 360 for moving the winding drum 350, a balancing weight
370, a gear 380 for rota.tably movmg the arm 340, and a motor
390 for dnvmg the gea.r 380. | |

As shown in Fig. 3, the supporting pole 320.consists of
two parts 320a and 320D which a.fé set up on a foundation 310.

at a prédetex_-mined interval, and the arm 340 which also consists



other at a predeterm ned interval. Conponents 340a and 340b consi st of

340¢ ‘340a2 and [err], 340b2; respectively. The conponent arnms [err] and
'[er e so constructed that they can extend and contract freely against

t he -onent arns [err] and [errd respectively under the application of a
/Iorce prOV|ded by e.g. a notor driving themback and forth as desired. The
‘Wi ndi n@E dewan EBH0es s3 4faurdretl Hthednidh amr mounted pardlfledr koakathe tip ofr N
the main arm 340. Wen the winding drum 350 termnates winding the wire f

susperfFRRE tafe %QWQWWQ%CMW%l cEorponents widla iand| 3d8bed at

appr oxi mat el e centr osi tion, of the drum 350. At the tine of lifting
up .t he® %’b?jaﬁ'el %1‘5 Qﬂﬁ'le’c?%"rfg’zj'eww whé“&é’w'c&ef@GCté-VP&é’at &he

bet t h nd
aPpr O &L Shga © %or a0 e Somone e e an 340a

C
ond S %ﬁe tJHalEHﬁE ectlng é%%%%gm%gb %!rgghbggeagoggpgy Thith

and t hen solar ray co passes-between e initial

hori zogded,, R 134U, Ofrddife A iFe 134 Qihaad t%otapbqrirclataaﬁ ber bl £8pdel S

'transportéh as shown'in Fig. 4. In Fig. 4, 400 is an entraining base for

ent r aiprovided by adid.y a)ﬁnoﬂ:ﬁmrdﬁmrfgal'dm bagkdawndc €ar2fl0asThe present .
appl i cant has al ready proposed an entraining base 400. In the case of using.
a plurd@sinedf SHieawimgdingdmun i35d- devmc@mxeﬁhbecmEealMhagabmse 400 is

installed on the rooftop of a
40a2 and 340b2 at the tip of the main arm 340.

‘When the winding drum 350 terminates winding'the wire

for suspending the solar ray collecting device 200, the wire S-i

is located at approximately the central position of the.drum ot
350. At the'time of lifting up the solar ray collecting
device 200, the device 200 is located approximatelyzat a cent;
er point between the component arms 340a2 and 34°b2' At that
point the motor 390 is driven so as to rotate-the arms 340a
and 340b around the rotatable shaft 330 in a direction_shown
by arrow C, and then the solar ray:collecting_device 200 passes
between the initial horizontal.positions of the arms 340a
and 340b (340a2 and'340b2).and is transported as shown in N
Fig.4.- o I R
In Fig. 4, 400.is an entraining base for entraining a
plurality of solar ray collecting devices 200. The present
applicant has already proposed an entraining base 400. In
the case of using a plurality of solar ray collecting devices,
the entraining base 400 is installed on the rooftop of a
building and the. respective solar ray'collecting devices are
arranged at deSignated positions. In such a manner, a large
number of solar ray collecting devices can be:effectively

arranged in a narrow space.



bui I .di ng and the respective sol ar

designated positions. In such a nmanner, a-large nunber of solar ray
coll ecting devices can be effectively arranged in a narrow. space. - 6-
occasi on, the location for installing the entraining base

such . an:

ray collecting devices are arranged at

®

is predeterm ned and the parking position for the truck transporting the
sol at_ray collecting device is decided-at the sane 5 tine. |[If the crane
according to the present invention is installed in a straight |ine

connecting the entraining base 400 with thg.transporting truck,

‘ray collecting device can be installed at the desired portion only by
rotating the arm340 in a 10 vertical plane. Subsequently, it nmay even be
p055|ble to install a solar ray collecting device effectively on a narrow
Furt her.nore, tKhIfoandhtl@m13100¢astapablahﬁ riecation i nfar
pl ane on such occasions. In such a manner, it may be possible to
instal | the solar W%ﬁmnﬂe@lengnﬂeﬂéén&u%s?r&@ e @mdvépymﬁneﬂemd A

- bl ock represented gg 500, i s an a%@ i ar pggratus

rooftop."’
hori zont al

K
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15

parking position e truck transporting the

solar ray collecting device is decided at the same

time. If-the crane according to the present invention
is 1installed in a straight ‘line connecting the

entraining base 400-with_the transporting truck,. the

solar ray collecting device can be installed at the

desired portion only by rotating the arm 340 in a

vertical plane. Subsequently, it may even be possible

to install a solar ray colleeting device effectively on
a ndrrow fooftop; | '

| Fufthermore; ihe foundation 310 is capable of
rotating'in a horizontal plane on such occasions. In
such a manner, it may be possible to install the solar

ray eollectiﬁg'device much more effectively thereon. A

' block represented by 500 is an auxiliary apparatus

20

(carrying tool) for 1ifting up and carrying the solar

ray collecting device 200. The detailed structure of

the" auxiliary apparatus is described in the.

- specification of JAP 56-140942 - (Japanese Patent

Application) in more detail.

25

t he sol ar



(carrying'tool) for lifting up and carrying the sol ar ray collecting device

- 200. detailed structure of 20 the auxiliary appar at us S
~descr. in the specification of JAP 56-140942 (Japanese Patent

Application) in nore detail. 25 An enbodiment for installing "a
solar ray collecting device on a rooftop of a.building by the use of a
crane, according to the present invention, is described heretofore.

k

'd
However, the present invention 5 Ii not linmited to the above-mentioned
e

- enbodi nents. That is to say, it my" possible to Iift up and carry any
optional object other than a solar ray collecting device. -.In the
enbodi nent, the arnlls capabl e of extendi ng and contractlng freely (as

shown in Fi gs. 2, lﬁﬁ nPUtedd |§1§\9§ I[ai NPV S, NEGASSA %o make t he
ree _

arm capabl’e of extendlng and contracting Furthernnre |t may be

easi |y undgssigeginpatevide ro@ﬁ@eﬁbo?eobhéfrﬁt@&ﬁi’éifnggc?’yatﬂtfé R@ghani sm of

the arm assenbly, various kinds of nodifications than 15 the
enbodi ment ofleacr éPefle pAbaveorddnghet ¢ e8hez grhesent Siﬁﬁaﬁteah figm t he

foregO|ng descri ption,
described heretofore. However, the present 1nventlon
5 1is not limited to the above-mentioned embodiments.
.That is to say, it may be poss1b1e to 1lift up and carry

any optional object other than a solar ray eollectlng

device. In the embodlment, the arm is capable of _ _Q_JZ

' extending and contracting freely (as shown in Figs. 2,
10 3 and 4), but it is not always necessary to make the
.arm - capable of extending and contracting freely.
Fu}thermore, it ‘may be easily understood that in
respect to the rotatably movable mechanlsm .of the arm
assembly, various kinds of modlflcatlons, othgr than

15 . the embodiment described above, can be reallzed.. |
As is apparent from the foregoing description,

accofding to the present.invention, it ma& be possible

to provide a crane_capable.of effectively 1ifting up an
object onto a narrow rooftop of a'buiiing from a narrow

20. road and installing it in a desired position théreof,
that is, a crane capable of moving withiﬁ a.small'area

on a horizontal plane.

.3)

N



: : : ; : -
according to the present invention, it may be possible to provi de a crane

capabl e of .effectively lifting up an obj ect ont of a
bui kirng froma narrow 20 road and installing it lﬂ‘“ﬂ “,,“lﬂ \mgl t I on - @
gl §

thereof, that is, a crane capable of noving withi

horiantaI pl ane. CLAIMS: 1. A crane conprising a pair of Ioad arns

whi ch are spaced apart side by side and define between them an unobstructed
spaée hoi sting means carried- between saigJoad arns near their distal end
and capable of lifting a load in alignment with said unobstructed space,
and driving nmeans for rotating said | oad arns about a horizontal . axis near

their proxinml end, said driving neans bei ng capabl e of

rotating said | oad

arms through a QLAIMS$ical position such that a | oad suspended fromsaid

hoi sting neans nmay pass through said unobstructed space,

sai d. hoi sting

means conprising a w nding drum extendi ng between the |oad arns near their
di stal ends and cabl e neans wound on said w nding drum such that a | oad 15
suspended from sai d tablhe CH8&§s CPRPHd SR8 pr%%ﬁt‘?%lll%ﬂdalalr@r%ﬂh\*lpphagﬁl d

unobstruct ed space en sa
pspacggl

¥

N 3.

-

apartd§¥%e6%y side and define between them an

unobstructed space, hoisting means carried between said

5 load arms near their distal end and capable of lifting a

load in alignment with said unobstructed spac¢e, and

' \U} driving means for - rotating said load

horizontal axis near their proximal end,

meahs being capable of rotating said load

arms about a
said driving

arms through a

10 vertical position such that a load suspended from said

hoisting means may pass through said unobstructed space,

said hoisting means compfising a winding drum extending'

between the load arms ﬁear their distal ends and cable

means wound on said winding drum such that a load

15 suspended from said cable means is generally centrally

aligned with said unobstructed space when said cable

drum.

means is substantially fully wound up on said winding

20 2. A crane as claimed in claim 1, wherein said load

arms can be extended and contracted in use.



means is substantially fully wound up on said w nding drum 20 2. A

" contr,
wher

-, Crane as clainmed in claim1, wherein said |1 oad arns can be extended and

o AR T £cnane s gl 2 med in any preceding o aim

about —a vertical caxits.®4.% “A crane as clained in any preceding claim 5
adapted to be nounted on a roof of a buildi'ng near the edge thereof so as~
to carry | oads between ground | evel?irn front of said edge to roof |evel
behind the crane. 5. A crane substantially as described herei nabove 10
-wWith reference to Figures 2 to 4 of the acconpanying drawi ngs. 15 A

3. A crane as claimed in any preceding claim,
wherein_said horizontal axis is defined by a support

which is rotatable about a vertical axis.

y, A crane as claimed in any preceding claim,
adapted to be mounted on a roof of a buildingﬂnear.the
edge thereof so as to carry loads between ground ;evel in

front of said edge to roof level behind the crane. N

5. A crane sﬁbstantially as,described hereinabove

10 with reference to Figures 2 to 4 of the accompanying

15

dréwings.._
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