GUI DE JI G FOR LI FTI NG-AN. QUTER WALL MEMBER OF A CURTAIN WALL The present
invention relates to a guide jig for lifting an outer wall nmenber, the jig .
being for use in nmounting the outer wall nmenber to form part of ﬂ— ah?
wall to a building body. A process for nounting a curtain wally & ﬁ?f égs %
bgen known, in which a building body is framed with st eel frane menber s,
curtain wall unit serving as an outer wall nenber is transported up to a
nounting position by lifting it with a cranetinstalled on the roof or on
the ground, and then the curtain wall is nounted to the building body.
According to this nounting process, since a curtain wall unit is si nply
lifted up with a crane, there have been shortcon1ngs that upon transporting
the curtain wall unit up to a nDuntlng position t he transporting operation

has been dangerous and Qp Clpthyat %IH'E'R %Lnal unit to a

bui | di ng body has al so hit noved

by swi nging. Especially under a StrQﬁgnWb%ﬁrﬁﬁﬂdWRLﬂn a ‘great danger 2
is encountered due to the fact that “the curtarn.wall unit sw ngs, fanned by

_the strong wind, and eventually

The present invention relates to a guide jig for lifting
. an outer wall member., the jig being for use in mounting
the outer wall member to form part of a curtain wall to

" a building body.

A process for mountihg a chrtain wall unit has been
known, in which a building body is framed with steel
frame members, a curtain wall unit serving as an outer
wall menmber is transported up to a monntinq positioﬁ by
lifting it with a crane ihstalled on the roof 6: on the

ground, and then the curtain wall is mounted to the

»

building body;

According to-this'mounting ptocess. gince a curtain wall
unit is simply lifted up-with-a'crane..theré have been
shq:tconings-tﬁat upon ttanséorting the curtain wall |
unit up to a mounting position the transporting
operation has been dangerous and the operation of
mounting the curtain waii unit to a building body has '
also béen difficult because the curtain wall unit moved

- by swinging.

Especially under a ‘strong-wind condition, a great danger



it may be turned over or may collide with a previously nounted curtain wall
ﬁggt. In addition, as disclosed in Japanese Lai d-Open Patent Specification
55-132861. anot her nounting process has been known, in which a pair of .
" guide wires are disposed along an outer wall surface of a building in
~parallel to each other and nearly in the vertical direction, and a curtainmﬁg
~wall unit (a facing plate) is transporfed up to a nmounting position by o
~lifting it along the guide_mﬁres.and_ﬁs'nounted to the outer -wall surface
‘'of the building. According to the |ast-nentioned nounting process, there is--
a merit timtencountered e thithe £ade thahitdhe swedddmm¥addse it does not
sSw ng. Howeyver, whe .S e rtain wall unit

S . ; | 4 !
to be nev@?‘}iﬁmwnﬁigﬁlnsquo tgll;al E{%&gﬂsﬂsl qﬁnﬁt'rpﬁé‘%!yt%vﬁﬂ%l“%aéynount i ng

A 5 . . . _ , ; . q q
curtai n vt 18R R R e 1 A MR 08 SRl ca st “be”
drawn cl Ogguded NGuftdidi il PAfhad 0 be mounted, so that the nounting -

operations are very troublesone, and often the curtain wall unit to be
mounted may interfere with the already nounted curtain wall units,
resulting in damage of both 3 curtain wall units. o
" In addition, as disclosed in Japanese Laid-Open Patent
-Spécitication.No 55-132861, another mounting proceés'nas
been known, in which a pair of guide wires are disposed
along an outer wall'surface of a'buildinq in parallel to
each other and nearly in the vertical direction, and a |
curtain wall unit (a facing plate) is transported up to
a mounting position by lifting-it along the guide wires

and is mounted to the outer wall surface of the building.

According to the last-mentioned mounting process.'there
is a merit that a curtain wall unit can be'mounted.'

safely because it does not swing.

However, wheh.this mounting process ig employed, a
curtain wall unit to be newly;ﬁoﬁntedamnst be
.tzanspo:ted by lifting it:uy-to a.mougting-position_, 
whilegpaying'attention-so_as not @o inte:fere-with
already mounted curtain wall units;_ﬁrne:eafter_the
curtain wall unit to be mounﬁed.must;be drawn closé to
the building body to be.moﬁnted,-so that the mounting
operations are very troublesome, and often the curtain
wall unit to be mounted may interfere with the already

mounted curtain wall units, resulting in damage of both



It is believed possibl-e by neans of the present invention to provide a
guide jig to be used in a novel process for lifting an outer wall menber in
which difficulties inherent to the heretofore. known processes for lifting
an.outer wall nenber of a curtain wall are avoided. A nore specific

2| j-eved possibility of the present invention is to provide a guide jig for
lifting an outer wall nmenber of a curtain wall, which can gui-de a - ~
transporting operation of lifting an outer whl|l nenber to be nounted up to &Y
a mounting level sinply and safely along guide rails w thout interfering
with al ready nocurtdinuwallwahitsenbers and which enables to sinply draw
the outer wall nenber to be nounted fromits |ifted position close to a
bui | di ng body to connect it to the already nounted outer wall nenbers.
According to the present, invention, there is provjded a ui?ﬁhjig for
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first and 4 gifficulties inherent to the heretofore known processes

for lifting an outer wall member of a curtain wall are

W avoided.

‘A more specific'believed.ﬁossibility of:the present
invention is to provide a .guide jig for lifting an outer
wall member of a curtain wall, which can-quidé a
transporting opération of lifting an outer wall member
to be mounted up to a qpuntiné 1eve1'simp1y_and-safe1f
along guide rails without interfering with already
mounted outer wall-memberé and which enables'to simply
draw the outer wall member to be mounted from its lifted
e position close to a building body to comnect it to the

already mountéd-buter wall members.

According to the present invention, there is provided a
- guide jig for lifting an outer wall member of a curtain
wall comp:ising-a.#ubstiallyln-shaped-armlhaving two
legs extending'in two directions'making a predeterninéd
aﬁgle therebetween, first and second brackets connected
to tip end portions .of the respective legs of the arm so
as to be rotatable about respective axes substantially

perpendicular to a plane containing the arm, first and



" second sliders fixedly secured to the first and second br acket s,
_respeggjvely said first and second sliders being adapted to slidably -
. engage vertical guide rails respectively of said-outer wall. nenber and of
~an already-nounted ot her such wall .nenber,a rope engagi ng nenber provided

~at .atip end portion of one leg of the arm- and | ocki ng neans provided i;g
bet ween the arm’'and one of the brackets for connecting or disconnecting the"

“armto or froma free end of the one ¥ acket, wher eby when the arm and the
free end of the one bracket are connected to each other by the | ocking

neans, ttﬂ?qqnénsk%ﬂfﬁ§eébﬁ§d@Y(ﬂﬁqyréﬁetﬁemaeaﬁéFﬁtf?691éSSﬁnéther by a

predetern1ned di stance in a directi whi ch, . .in use, endicular to a
lifting Fﬂ%ﬂﬁﬁﬁﬁs¢fﬁ?§RﬂQ§4W&% ﬁ@ﬁ%bF 1rgt,and. §eCRRA Fﬂé@eﬁ e kept

directed subst a §fie connecting -
structur& ’lquvﬁargéﬁ’?%ﬁ% 5&3'%( gtle% ag‘l' tézli%rg% gﬁg ilgHrst and !segond

b ket | h all | :
racket s sﬁ%aceneéﬁ? £ _|515qu R lwagi g{em%ter:ughur 8¢ which allowrelative

angul ar di et ween e tip en ortions -of the 1egs of the arm

and the fiysdadiithagnuy Jmﬁ%@@n mneﬁemﬁl:x abyopel efighgdngngl e about.
~axes in parallel to-the first and second sliders, respectively. Preferably

the two Impgiberd preridded et anciph énd pdirtdon ofs omkllng afprthdet er ni ned
obt use Eﬂgﬂji-and locking means prov1ded between. the arm and one
of the brackets for connecting or disconnecting the arn
to or from a free end of the one bracke;. whereby when
the arik- and the free end of the oﬁé bracket: are '
connected tOceadhfother.by-thé'locking:mpans, the first
and secgnd;éiidets_aré held:apart from each other by a
prgdetermined_distance;in a.direction,which.'in-use. is'
perpendicular to a lifting plane of the outar wall
member, provided-that'theygéze.kept-di:ected

substantially in the vertical direction.

Pfefe:ably.connecting étruetu:es-between the respective 'ga
legs of the arm and the first and second brackets,

respectively, include ball joint structures which allow

relative angular displacements'betweén the ﬁip end

portions of-theslegs-of the arm and the first énﬂ secdnd

brackets. respectively, by a limited angle about axes in-

parallel tz the first and second sliders, zespectiﬁély.

Preferably the two legs of the arm extend in two

‘directions making a predetermined obtuse angle



5 therebetween.  Preferably the armis disposed in such nmanner that, when an
outer wall menber of a curtain wall is lifted up, the first bracket may be
positioned at a higher |evel than the second bracket, the rope engagi ng
nenber is provided at the tip end portion of the leg of the arm connected
tQ the first bracket, and the | ocking nmeans is provided between the ar fM4nd
the first bracket. The invention will be described by way of exanple with
reference to the acconpanying draw ngs, whersein:- Fig 1. is a schematic
front view showing a curtain wall unit being mounted to a building body;
Fig 2 is a croscheesbetwmednyi ew taken along line I1-1l in Fig 1 as viewed
in the direction of arrows: Fig 3 is a.side viewof a |lower guide;, Fig 4 is
a front view of the same |lower guide; Fig 5 is a cross-sectonal view taken
along line V-V in Fig 3 as viewed jin the diregtion of arrows, . Fig 6.is a
side view of t h%‘%%‘hgaq”cﬁve?h%ﬁ% is Afsrpsed 10 sgcgzt a'f‘ém\ﬁﬁe;;ga&nﬁgéi on

between an.armof the |0 ui de an f d- 0fssa Lk agket .i

rel eased; Figs a,na 'ﬂt%t aﬁ%%ﬁ%‘g’%‘g&dﬁ (;aana“{uét\eﬁaqu\!/s %lr% Iiasr lﬁtgtglhgﬁg' the

respectively shpyiig L hgepd@lkayid dditildded ¥’ aC'tilgher level than
the second bracket, the rope engaging member is provided
at the tip'end portion of the leg of the a;m-connected

to the first bracket, and the locking means is provided

) between the arm and the first bracket..
The invention will be described by way of example with-
reference to the accompanying drawings, wherein:-
Fig 1 is a schematic front view showing a curtain wall
unit being mounted to a building body: |
F Fig 2 is a cross-sectional view taken along line II-II
¥4' in Pig 1 as viewed in the direction of arrows:

Fig 3 is a side view of a lower guide;
Fig 4 is a front view of the same lowet.guide:

Pig 5 is a cross-sectional view taken along ‘line V-V in

Fig 3 as viewed in the direction of arrows:

Fig 6 is a side view of the same lower guide showing the



~and a-first holder of the |ower guide have been relatively angularly
disp&&bed_in t he opposite directions by a limted angle substantially
“wi'thin the horizontal plane; Fig 9 is a front view showi ng the | ower . guide
which is held in the state shown in Fig 7; and Figs-10 to 18 are schematic
si de vi ews show ng successive steps in a process for nounting a curtain . - -
~wall unit. Referring nowto Figs 1 and 2 which show a curtain wall unit et
bei ng nounted to a building body A t8e building body Ais a steel-frame
body formed by fram ng steel stringers 1 and steel crossbeans_ 2. the steel
~ cr osshearatazehaihereprconngsdt iosr besweed: gneprmand sbepdewesngwiden Fig 10, a
- slab 56 formng a floor of each storey is supported sLong t he upper edges

of the r @%@ BReesEOnd of s Si&Sts Pracket AB,rR1RAFRGNIt B serving as the.
above-nmentioned 7 outer wall nenber is formed by framng a pair of -
. vertical nmenbers 3.° 3 and upper and | ower horizontal nmenbers 4. 4 in a

rect angulle SHARG AN ded tc'r%%s%s@%’ﬁ'onﬁ&”%@wé§-Egtki".f].§§ BoOkggSspanel, a

-mﬁndOM/pan eat-insulating panel. etc. in tl rame wor and on the
. outdoor sidlgddtivia P NN ithena¢aRdl WhakeVEhei €3kst bracket -
- and a first holder of the lower guide have been

relatively angularly displaced in the opposite.

di:ectionS-by;a-limited_ahgle-substantially within the

horizontal plane;
Fig 9 -is a front view showing the ldwe: guide which is
held in the state shown in Fig 7: and |
Figs 10 to 18 are schematic side views showing
~ successive steps'iﬁ a process for mounting a curtain
'wall unit. |
Referring now to Figsﬁi and 2 which show a curtain wall ';)

unitc Being-mountéd_to a huil@inq bodi-A. the building
body A is a steel-fﬁane bodfzformédgby framing steel-i‘_
stringers 1 and steel cnosﬁbeans 2, the steel crossbeams
2 being p:ovided.fbr-each_storeya'ahd as bestushown'in
Fig 10, a.slab 56 forming a floor of each storey is
supported along the upper.edges of thé~respective=steel

crossbeams 2.

A éurtain wall unit B serving as the above-mentioned



menbers 3. 3 are fixedly provided guide rails 6. 6 which extend in the
vertical direction. Each guide rail 6 is a |long nenber having a V-shaped -
transverse cross-section. and serves as a blind guide for vertically

sl i’dably guiding a blind not shown. The curtain wall units B are
sngessively mount ed al ong one vertical colum fromthe | owest |evel o
towards the highest level; thereafter they are again successively nounted &%
al ong the adjacent vertical colum fromthe? owest |evel towards the

hi ghest level, and a packing band 7 is fitted between and al ong the

vertical menbercutier Wakl tnamben dealformed dyefiramingagnPadk| ofnits B, B.

More particularly, as best seen in Fig 2. each vertical_nen?er 31is .
provi-ded with aVepekRal gneRhefis@ of AR MPRAL: 304 dowes RRELZPDEAL curtain
wal |- unit B, one edge portjon.of the packing band 7 is _fi Ln_the,groove
8 of the verti (3™ e & o & raﬁcre:é(ﬂy%ﬁ?‘@ °c&PFaFﬁ‘=3b§§g anp%ng_l t hen

a curtain wall ' r [ t JyS ' | age of the-
curtain wall toly\%#%%é-1%eJua‘%l?e%y%&rﬁ&agérlt'a?ﬁ%diongggﬁg't Eereby the

other edge por tyod Ofnddis PREKigihdANG e, o ithecd raflieOwold®, UaAAVENS Of a

‘'vertical nmenber 3 of the curtain wall unit [err] to be nounted. As shown in
Fig 1. a pair ofhé edutddsk rdigld dove Giboles-mbhtibRedepalircofisvertigadf a

. guide jig enbodying the - .

" _ members 3, 3 are fixedly provided guide rails 6, 6 which

extend in the vertical direction.

Bach guide rail 6 is a long membet having a V-shaped
transverse cross-section, and serves as a blind guide’

for vertically slidably guiding a blind not shown.

The curtain wall units B are-successiveiy-haunted along
one've:tical column from the lowest level towards-the_-
highest level; thereafter they are again successively
. . mounted along the édjacent.veitidal column from the
AL lowest level towards the highest level, and a packing
) band 7 is fitted between and along the.vertiéal“membe:s

3, 3 of the laterally adjacent curtain wall units B, B.

More particularly, as_best-seen in FPig 2, each vertical
member 3 is provided wi;h'a grddve 8 opening outwardly
within the plane of the curtain wall unit B, one edge

portion of the packing band 7 is fitted in_the-groove-s
of the vertical member 3 of an already mounted curtain

wall unit B, then a curtain wall unit Bl to be mounted



present invention. are nounted bet ween t he guidé rails 6. of the curtain
wal I,.unit [err] to be nmounted and the guide rails 6, 6 of the already
nouéﬂéd curtain-wall unit B. On the respective guide rails 6, 6 of the

- already nounted curtain wall unit B are slidably mounted a pair of left and ;*

ri ght upper guides 20, 20,. respectively. Al so, two main ropes [err] of agq;
.- crane Cinstalled on the roof are connected to a connecting rod 21 which
~_connects these left and right upper gfides 20. 20 with each other. A

- connecting rod 21 and an upper horizontal menber 4 of the curtain wall unit

[err] toisemoved: da she pdanecofdthpt RUEkahnovAll tewaEdsnkRei ng ropes

[err] and so. by taking up the-two I.n ropes, [er neans_of -t he crane

C, }he c@#@&fﬂYwaPPnGﬁ%rcﬁeFﬁ?ntUaﬁgaﬁnuﬂPBdtPé‘Pﬁ}tggeuﬁggfﬁng the guide
rails 6. of _the.already,noun u ian I ) ' e er i des
1S 0. o AR GNP HR a8 BhRkD bl chBERS Bk ek upper oul des
connect! 4Ggod Bl oleS al Veldc dbmbled S°BE! ghePCuktaln @@Ly gnftngle main
-9 rope [ rﬁ w Il sutfice. th regard to the construction of each of the
-above- degCr ik dhe YORML@d.des 10, as shown in Figs 3. 4 and 5. a first

slider 124 s fixedly secured to an upper portion of a. first bracket 11
- having an elongated plate . -~ - - : e L

As shown:in:?ig-l.laspair'of.left and right.lowe;.quides '
10, 10, each consisting of'algﬁide jig_embod?inq the
preseﬁt invention, are mounted between the guide rails

6., o of the curtain wall ﬁnit:B to be mounted and the

1l
'guide rails 6.-6_of:thg-already;mOunted_curtain,wall

unit B. On the respective guide rails 6, 6 of the .

already mounted curtain wall unit B are slidably mounted

a pair of left and riggt upper gquides 20, 20,

respectively. Also, twb main-ropes 9,.:9, of a

crane C installed on the roof are conneéted,to:a

connecting rod 21 which connects thase 1eft,and right

upper guides 20, 20 with e&ch other. A connecting rod i,/
21 and an upper horizontal member 4 of the curtain wall

unit B, to be mounted are connected with each other

1

via connecting ropes 9., 9, and so, by taking up the

2 2

two main ropes 9 -Bi'by_means'of the crane C, the

1.'

curtain wall unit B, to be:mounted'is.lifted up'along'.

1
the guil2 rails 6, 6 of the already mounted curtain wall
units B via the upper guides 20, 20 and the lower guides
10, 10. It is to be noted that if the connecting rod 21

is lifted up at its central portion, only a single main



shape. A top end porti-on or leg of an arm 13 consisting of a hollow frane
bent in an obtuse-angled to formsubstantially an L-shape is rotatably
connected to the first bracket 11 via a first holder 14 and a first pin 15.
A second bracket 18 is rotatably connected to a bottomend portiom or |eg
ok_the arm 13 viaa a second holder 16 and a second pin 17. A second slider
19 is fixedly secured to this second bracket_18. An L-shaped receiver netal
30 having a hole 33 is fixedly secured to_tﬁ% bottom end portion of the
first bracket 11. A Iock.gin 32 is vertically slidably inserted in a
V-shaped frane B2Pfj Red¥¥13cBUEEUCR®0 the arm 13 in an opposed relation to
the hole 33 of the receiver nmetal 30. This lock pin 32 i's biased by a
springd34 towards a |l ower position (that is. an unlocking position) where
it is drawn out t pke.33., bu t osition (that
I's. a |l ocking pggli?i gﬁ?g%e}zé H‘és) Jf?%égrnd. #t%sdﬁﬁ etid;h hb;qog'rﬂegr'r] by m(eans
of a stopper negBgpbsHeserised ibpéLhyuides | D8k i erAm hal #i%% spd ng 34
and stopper nechanism 35 jointly formlocking nmeans for connecting or
di sconnecting thagasm 33capget Hrider siz bisckitedlly tsecured tid am appeach
‘other. Mre particularly, with regard to the above-nenti oned

portion of a first bracket 1l having an elongated plate

shape. A top end portion or leg of an arm 13 consisting

of a hollow frame bent in an obtuse-angled to form

_(:

gsubstantially an L-sh;pe.is rotatably connected to the
first bracket 1l via a firét holder 14 and a f£irst pin
15. A second bracket 18 is rotatably connected to a
bottom end portion or leg of the arm 13 via a second
holder 16 and a second pinﬁi7a. AlgecOnd'slider 19 is
. - fixedly secured to this second bracket 18. An L-shaped
reéeive: metal 30 havind a hole 33 is fixedly secured to
_ " the bottom end portion of the first'bracket 11. A lock
- | piq;32 is vertically slidably inserted in a V-shaped
Ao frame 31 fixedly secured to the arm 13 in an-oppbsed
' . relation to the hdle'33'of.thefreceiver metal 30. This 
.lock'pin-3z is biased by a spring 34 towards a lower
position (that is, an unlockingupbsition) where it is
drawn out of the.hole 33.f$ut can be held.at.an upper .
position (that is, a locking position) whére its tip end
fits in the hole .3 by means of a stopper mechanism 35,
and thereby the lock pin 32, hole 33, spring 34 and
stopper mechanism 35 jointly form locking means for
connecting or disconnecting the arm 13 and the first

bracket 11 to or



stopper mechanism 35, in one of a pair of side plates 36, 36 fixedly
secured to the opposite sides of the arm 13 there is fornmed an engagi ng.
having a lateral branch slot 37a and a | ongitudinal nmain slot 37b,
and a knob 38 formed by bendi ng perpendicularly the bottomend portion of

slgt’§37

the lock pin 32 is engaged with this engaging slot 37. Therefore,

~ knob 38

- position
32 to be
is depre
t he | ock
t hus the
above- de

if the a.«c

is positioned in the l|ateral branch slot 37a of the engagi ng sl ot
37, then the knob 38 is urged againstlphe | oner edge of the lateral branch
~slot 37 by the above-nentioned spring 34. Hence its downward novenent 'is
prevent e ramm®@acuPEHAE | ock pin 32 is held in the above-described | ocking

, Whereas if the knob 38 is rotated about ‘an-axis of the |ock pin
positioned in the |ongitudinal main slot 37b, then the |lock pin 32.

dh ili.e : _ ' i '
Vite PastdcilantYo s Bellar Ro BhbgdndtpcainkaBhed™ 11 D 30 and

SC

. | he¥hani diE!3% | Al2vVa- 3aser bieediwe! gekeg position. The
At(r:blclﬁ’ee? ﬁe}ég{du}n gg’éorr}(ﬁlt ts‘blhéieglee’?sgl Sl A

and 19 each have a nearly

" T-shaped 3¢ ang FisRdlPSeca@d ®¥d theadpposd teo sildedabity thet akm t he
scribed guide rail 6, and in the state where the arm 13 and a free
end, that13 shéde isovurmed an engadiingssliotadlehavingaaclateral

above-de

branch slot 37a and a longitudinal main slot 37b, and a

knob 38 formed by bending perpendicﬁlarly.the bottom end

portion of. the lock pin 32 is engaged with this engaging

slot 37.

Therefore, if the knob 38 is positioned in.the lateral

branch slot 37a of the engaging slot 37, then the knob

38 is urged against the 1ower'edge-of the lateral branch

slot 37 by the abgve-mentioned:spring 34. Hence its
downward movement is prevented; and thus the-locx pin 32
is'held in the above-desbribed locking position, whereas
if the knob 38 is rotated about an axis of the lock pin
32 to be positioned in.the 1ohgitudinal main slot 37b,

then the lock pin 32 is depressed by a resilient force

of the spring 34, SO-that'thé-tip end of the lock pin 32

is disengaged from the hole 33 in the receiver metal 30
and thus the lock pin 32 is held in the above-described

"uniocking'poéition.-

The above-described first and second sliders 12 and 19

each have a nearly T-shaped transverse cross-section



been fixed to each other by fitting the lock pin 32 into the hole .33 in the
receiver metal 30 as shown in Fig 3. if the first slider and the second  ~*
slider 19 are kept directed nearly in the vertical direction by the guide
ralls 6, 6, they are held apart fromeach other by a predeternined di gf@nce
the l.Lateral direction as:-viewed in Fig 3 (in the direction perpendicul.ar
to the plane al ong which the curtain wall is lifted up ‘upon. use of the
guide jig 10). whereas in the state where thk | ock pin 32 has been drawn
out of the hole 33 in the receiver metal 30. the first and second sliders
12-and 19 can badaptedetioi alidablyrfitaindthecaboyeiesenihehguide arm 13
- about the first pin 15 relatively to the first bracket 11 as shown in Fig

6. It is to be Kaddd6ehandyhp| EhgoBkahE WaaFe the p?mlld%d’% L8482 connect
mood ment, - evetats FBRK, 18- nERRATPBPE CBRRCEE | e o1 4% ol '{ﬁ“ﬁgl? e
Spgvﬂjefﬂh?nsgfg@g gf %ﬁﬁgh %? ?%igghé %ﬁgien%gél fﬁ?ég]w ousl%/ a sl mxftar
i o e oo, St P LBE iz e T3,
first bracket ligviheasieafegliagrsahdcthécsesondioslider 19 are kept

. . - directed nearly in the vertical direction by th; guide
rails 6, 6, they are heid apart from each other by a
predetermined distance in the lateral direction as .
viewed in Fig 3 (ih the diréctionnpsrpendicula;_tq-the.

- plane along which the curtain wali is iifted up upon use
of the guide jig 10), whereas in the state where the
lock pin 32 has been drawn out of the hole 33 ‘in the
receiver metal 30,.the first_and'secbnd_slidersllz and
19 can be-alignedrin.the'vértical direction by rotating
the arm 13 about the first piﬁ 15 relatively to the

o - f£irst bracket ‘11 as shown'in Fig 6. It is to be noted
_i,f that whiie-locking means is provided g0 as to connect.

‘ the arm 13 and the free end of the first bracket 1l in
the illustrated embodiment, even if rocking means for
connectiné-or disconneéting-a free end of thg second
bracket 18 and the arm 13 to or from each other is o
provided in place of the illustrated locking means,

obv1ously a similar effect can be achieved.

The above-mentioned first holder 14 which is fixedly

secured to the top end of the arm 13, is connected to



in Fig,5. Mre particularly, the first holder 14 is provided with opposed
side wWaPls |4a, 14a delimting a vertical channel 40 opening at the upper
and |l ower end surfaces and one side surface. Qpposed inner surfaces 40a, -
~40a on the opening side of the vertical channel 40 are tapered surfaces
~diverging towards the opening side. A thick.wall portion 1lla at the.rear.;;;
of the first bracket 11 is placed within the vertical channel 40. A hole ™
42 opposed to holes 41, 41 formed in #Be respective side walls 14a, 14a is
opened in the thick wall portion 1la. Opposite side surfaces |lb, 1lb at
t he rear thed fdirsthdracket Wdl vigoat copneciingestaperunesast @BeWnconver gi ng .
towards the rearnost end. In the above-nmentioned hole 42 is fixedly fitted
a ball hd&igF- an inner peripheral surface 43a of this ball holder 43 is
a spherical concave surface, in which a ball 45 is nounted via a slide '
plate 44 nmade of nylon. The first pin15is fitted in a hole 46 forned:in

the ball yi5 Qi del dfia A0 Erdesqrbleslolabes1dl s hrodidetlgiehy the first

hol der 147and 't I'rs _ can be .connected so as to be relatively
~angul ar |y iclP GaAd walllsl hale14b2A1eRikEAG  8NJettdBagurface I1b of the

~ first bracket 11 butts against the inner surface of the vertical channel 40
and the tdlatinesnldo RYeniay bitathe! uppagaandt lower end surfaces ' '
| and one side'surface;'-Opposedfinne: éurfaces540a, 40a
on the opening siﬂe of'thé-vertical'channel 40 are
tapered surfaces diverging towards the opening:side.-'a-
thick.walllportion.lla at the rear of.the'first-hracket
11 is placed-ﬁithin theuve:tical_channe1_4o._ A'hole-42
opposed to holes 41, 41 formed in the :ésﬁectiva—éideE
walls l4a, l4a is opened in-the‘thick_wall portion 1lla.
Opposite side surfaces 1llb, ilb"at_the fear.end of the |
thick wall portion_ila are tapered surfaces convergiﬁg
towards thé rearmost end. In the:above;mentioned hole
42 is fixedly £itted a ball holder 43::an inner .
‘peripheral surface 43a of this bali-holder 43 is'a g,
spherical concave surface, in which a ball 45 iq'mdunted |
via a-sliderpiate 44 made of nylon.g”The~ﬁirst~pin-lsnis
fitted in:a-hole.QSnfo:med:in the ball 4S5 and in the _
above-deécribed.holes.41.'41.-and.thereby'the.fi:st _
' holder 14 and the first bracket 11 can be connected so
as t. be relatively angularly displaceable until the
tapered rear end side surface 11b of the first bracket
11 butts against the inner sﬁrface.of-the vertical

channel 40 and the thick wall'pobtion lla butts against



13 the opposed tapered:inner surface 40a of the.vertical channel as shown
in Figs 7 and 8. It is noted that, though not shown, the second hol der, 16 -
and t-he second bracket 18 are connected via a simlar connecting structure
to-{ hat described above. Oning to the above-described connecting :
st{urtures, the first slider 12 and the second slider 19 can be displgged
fromeach other by"a distance L in the horizontal direction while - :
mai ntaining their vertical attitudes as showd3in Fig 9. In addition, to the
top portion of the arm13 there is fixedly secured a hook 47 for engagi ng
wi th an auxili arthe (qppdead |tapered iinnexr suséacegd§angfnthsevprtiaah of the
above-nentioned pair of upper guides 20, 20 consists of a bracket 23 and a
slider 22 nount 2hann8letas shewn di&d@s d BdcRBets 23 are provided at the
opposite ends of the connecting rod 21, and therefore, the pair of upper
gui des 20, 20 are interconnected by the connecting rod 21. Now, there wll
be described a : a i ULt ai vl | It t Il ding
p{)t?%’é% tdd ’EHHI% "Cho 3& é;tgg) 3n8%h!, ‘dﬂbl F?‘l-sﬁ? Rofall #E‘

body A by means of ‘guide Jigs (1 ower sequenta h™respec
14 to the succesfidard Hcdrnl HiadketCABS are connected via a similar

connecting structure to that described above.

Owing to the above-déscribéd connecting structures, the

. first slider 12 and the second slider 19 can be
displaced from each other by a distance Ll in the
horizontal direction while maintaining their vertical
attitudes a2s shown in Fig 9. - S '
In addition, to theltop'po:tion of the arm 13 there is
fixedly secured a hook 47 for engaging with an auxiliary
rope'93 (that is, a rope engaging member).

K*x Each of the above-mentioned pair of upper guides 20, 20

consists of a bracket 23 and a slider 22 mounted
thereto. The respective brackets 23 are provided at the
opposite ends of thq.cdnnegting'rod'21. and therefore.
the pair of upper guides 20, 20 are interconnected by

the connecting rod 21.

Now, there will be described a process for mounting a

curtain wall unit Bi onto a building body A by means

of guide jigs (lower guides) sequentially with respect



As shown in Fig 10, a prelimnarily assenbled curtain wall unit [err] to be
~newl*y nounted is vertically placed on a nounting frane F of a carrier truck
_~<E which can freely travel along a ground surface D, and it is transported:
330 a position faced to already nounted curtain wall units B by making the
carrier-truck E travel. In Fig 10, to a front edge of a slab 5-6 on a steel ~,
- crossbeam 2 is fixedly secured a fastener 51: to an auxiliary body 50 fixéﬁ‘i'
to the steel crossheam2 is fixedly sd@®ured a |ower fastener 52; the bottom
- of the lowernost already nmounted curtain wall unit B 'is connected onto a -
- foundat i d¥e Fhe FULGERS kvg sienshdns Lhe PFoceSS-wal |- unit B is connected to
~the lower fastener 52. Reference nuneral 54 designates a pin. The already
mounted curtain wall -units B" at the second l'evel and at higher |evels are

held in position wth.their brackets .55 aged with.the correspondi ng.
| fastener&%ls.nﬂ?'t% dtqwg"ro'hé“n&re %qarg.;l u%ﬁ&’% F&e?ufg,al% have their
' lid i . d i e G s 1 819 - d d
sliders V\%ﬁ 'd{]kl%{ﬂsﬁg'}%_ a';bga td%l’f“?nfgwt‘l% 13 b%rﬁftg?rlﬁa%'iﬁcéhr eady nounte

curtain mal n ropes € connected to the

_connecti gy 'PGhodinting frame F of a carrier truck E which can
freely travel along a ground surface-D,'and.it-is~ 
transported to a position faced to alfeady mounted
curtain wall units B by making the'carrier_truck-nﬂ

travel.

In Fig 10, to a front edge_df'aqqlab_ss.dn é-steel
ctossbeam 2 is fixedly securedfé fastener 51: 9 an -
'aﬁxiliaty bod? 50 fixed to the steél crossbeam 2 is
fixedly secured a lower fastener 52; the bottom of the
‘lowermost already mounted cﬁrﬁaip.wall.unit B! is |
cohnected'opto-a foundation 53:-andqthe_top'of the same .

curtain wall unit B' is connected to the lower fastener

O | "

B52. -Refgrencefnumera1_54 designates a pin.

- The already mounted curtain wall units B" at the second
léveILand'at.higher:levels.ate*neldein'position with
their brackets 55 engaged with the—corresponding.

fasteners 51.

On the other hand, a pair of upper guides 20, 20 have
their sliders 22 slidably mounted in the guide rails 6,

6 of the already ﬁounted curtain wall units B*, and two



The connecting rod 21 and the upper horizontal nember 4 of the curtain wall
unit B to be nounted are connected with each other by the internediary of®
a pairr of connecting ropes 92' 92' then the curtain wall unit [err] to be
hounted is lifted above the.mounting frame F by slightly taking up the two
nqrﬁ ropes [err] [err] by means of the crane C 'and the carrier truck Edis
facted. It is to be noted that the connegglng rope 9 .is fixedly _
secured to the pin 54 with the.aid of a conn ting nmetal- 58. As shown in
Fig 11, the lower guides 10, 10 are prepared state shown in Fig 3.
Their second sl i ?ﬂ?eslglaréblﬁ§§rF88nFﬁF8dtﬁ8 GBPJEORBPFELIRI 5 of the
| ower nost alreaﬁﬁ nted curtain wall unit B from bel ow and are slid
upwardly al ong t épgﬁrde rails 6. 6. Also the first sliders 12. 12 are
inserted into the guide rails 6. 6 of the curtain wall unit [err] to be
mounted from bel ow, then the auxiliary ropes 93. 93 are engaged wth the

hooks 47, 47 of jpe dontictdwgdesal@l i@a and hEgéebuotbeohewrmmdeS4 10.
10 are held in the above-described state via the auxiliary ropes [err],

[err]. 16 |rldﬁfﬁﬂe\Mtrtaid:h&luounﬁtgshdeolﬁelnonnseended and support ed
by the auxiliary rope 93 so as not to fal
- connected with each other by the znte:medlary of a pair

of connecting ropes 9., 9.: then the curtain wall

2 2

.\_/ unit B1 to be mounted is lifted above the mounting

) .frame-r.by slightly taking.up the:twonmain ropes 91.
91 by means of the crane;C.'énd-the_ca::iar truck E is

retracted. It is to be noted that the connecting.:ope

92 is fixedly secu:éd to the:pin;54 wi;h the .aid of a

connecting metal 58.
As shown in Fig 11, the lower guides 10, 10 are prepared
- in the state shown in Fig 3. Their secbnd sliders 19,

- 19 are inserted into the guide rails 6, 6 of the
| Y : lowermost already mountedicﬁrtaiq wall unit B' from
below and are slid upwardly along the guide rails 6, 6.
Also the first sliders 12, 12 are inserted into the
guide rails 6, 6 of the curtain wall unit B, to be
mounted from below; then the auxiliary ropes 93. 93
are engaged with the hooks 47, 47 of the lower guides
10, 10, and thereby the lower guides'lo. 10 ate held in
the above-described state via the auxiliary ropes 93.

93.



AQ;%homn'in Fig 12, the main ropes [err] are t aken up by the crane C.-and
whi e making the sliders 22, 22 of the upper guides 20, 20 and the second
sliders 19. 19 of the | ower guides 10, 10 slide along the guide rails 6, 6
of the already nounted curtain wall units B, B", the curtain wall unit _
[err]-to be nounted-is transported upwardly by being lifted up. Mre ;ﬂk
particularly, the curtain wall unit B to be nounted is lifted up by the ™~
connecting ropes [err] and the | ower &&ides 10. 10 are lifted up by the
auxiliary ropes [err] This state corresponds to the state shown in Fig 1.
At this muetherswordsthehei lowes! quddel20ahd shapendeddandi der 19 are kept
~apart fromeach other by a predeterm nded di stance in the direction
per pendi GMpPORted Y ShenauyiLipry RgPehA4c 8Pt ABNNR&I FOURRLLIas shown in Fig
'3, the curtain wall unit B to be nounted is held at a predeterm ned - _
di stance in the direction perpendicular to the plane of the curtain wall
fromthe al ready mounf.ed.cqurtai:n_ wall i1.SoB . oB" ar@Ndakhgrefore, the
- curtain \ﬁeﬁ'lsql?ﬁﬁ l[ne?trl]% ]’%d %@en{)n‘éﬁ egl&?gtrs) Bé"t ?Angﬁgr ?gﬁgﬁpv‘vardl y. Wit hout -
| nterferifg R atld AP WRIAE adkiagnthal b1yaeks B2, B2 while .
SW ngi ng‘{llﬁ t;yhtef'.l/hnez)?ili'zont al’ ?i rection of thg curtain wall uFli t 17 B is
largely pevway dbger diddeapeo,J2icdand’the2@eadrd sliders 19, 19
of the lower guides 10, 10 slide along thefgﬁide*tails
6, 6 of the already mounted curtain wall units B', B", | WuJ 
thé curtain wall unit'31 to bé mduntéd}is’transpbrted-
" upwardly by being lifted up. More patticulatlg;.;he“'
curtain wall unit B, to be mounted is lifted up by the
connecting ropes 92{~92. and the lowér_guides 10, ‘10
3. 930 This
gstate corresponds to the state shown in Fig 1.

are-lifted up by the auxilia:y_ropes 9

At this moment, since the first'slide;"iz and the second
slider 19 are kept apart from eaéh'bthez by a -

 predeterminded distance in the direction perpendicular | '
to the plane of lifting the curtain wall unit as shown

in Fig 3. the curtain wall unit B, to be mounted is*uff

1
held at a predetermined distance in'thé—directiOn-~
perpendicular ﬁo'théVpIaﬁe of the curtain wall from the
alréady'modntéd cuftain'wall-units-B'.-B#. and -’
tlLerefore, thefcurtainﬁﬁall*unit=81 to be mounted can
be transported upwardly without interfering with the -

already mounted curtain wall units B', B" while swinging

in the horizontal direction of the curtain wall unit



1 the lower guides 10,:10.. It is to be noted that the center between the
suspendi ng positions of the upper guides 20, 20 (that is, the center . |
posi.tion.al ong the horizontal direction between the two nain ropes 9 f 91
I s=somewhat displaced rightwardly with respect to the center in the

Q\}zontal direction within the plane of the already nounted curtain wall
units B', B"; hence the curtain wall unit B.1¥0 be nounted is sonmewhat -
dlsplaced rightwardly with respect to the already nounted curtain wall
units B'. B" asphaw latgeily i;réﬂénthUSY BhEVUhEP §eid@sle261chy tdwd the
vertical menber 3 of the curtain wall unit B to be nounted may not
interfere with tthe lasiernguided Zopravided in the vertical nenber 3 of the
al r eady mounted curtain wall unit B as shown in Fig 2. To that end,
provision is made such that the first slider 12 and the second sllder 19
can be held apart fromeach other by a distance L in the lateral 1

direction as V|éﬁe&§ ﬁ°F|§ 9°Gﬁpn§h96 the ﬁPBVFBuE??Wﬂ%%c?h%eﬁp%kﬁﬂﬁkﬂgng
t t | t s_bet d | d 14,

26 and the 11rsonidi8ie s she; papee 901988 2br RonfindETERY e dl ot ance
LinFig9is CQQ&&% %M®1c&%naaﬁﬁaa'EﬂgenBEléohééfr&i:gééf$ﬁcﬁ@@w2eﬂmth'”

the plane of the curtai

. the two main ropes 91

rightwardly with respect to the center in the horlzontal

9 ) is somewhat displaced

cl\// direction within the plane of the already mounted _
curtain wall units B', B"; hence the curtain wall unit
Bi_to be nounted is somewhat displaced rightwardly
with_respect to the alreedy mounted curtain well-units
B'; B" as snoﬁn'in Fig 1 and, ehus. provision is made
sﬁéh_that the vertical member 3 of the curtain waillunit_
' Bl to be mounted may not interfere with the packing |
band 7 provided in the vertical member 3 of fhe already.

mounted curtain wall unit B as shown in Fig 2.

To that end. provision is made such that the firet
slider 12 and the*secondeslider 19 can be held apart

" from each other b? a dietance Ll in the lateral

~direction as viewed in Fig 9 owing to the previously
described. connecting structures including ball joints

- between the first and second holders 14, 16 and the ;
first and second brackets 11, 18. 1In other words, the
distence Li in Fig 9 is chosen equal to a magnitude of
lateral displacement within the plane of the curtain



18 wal | b#bween the-curtéin wall unit B to be nounted and the alkeady

~-.mounted curtain wall unit B. -The curtain wall unit B to be nounted is

transported 1 by lifting in the above-described manner, and whenit has been
tifted up and transported to a position a little above the nmounting :
‘position as shown in Fig 13, the crane Cis stopped to cease the take-up'-%dg
~operation of the main ropes [err] and xghe curtain wall unit B to be-
- mounted is held at the position shown in Fig. 1 13. At this nonent, the
- sliders 2ga122petwéér tweéuﬂt&-ﬂe&vm-ﬂﬁ-iﬂrﬁ- dics g apanhtfedom. t he gui de
rails 6. 6 of the already nounted curtain walt unit B. and positioned above
t he gui deahdi the 6albeadindeounted abweta iterwa ldnethist B.e.. the st opper -
mechani sm 35 of the |ower guide 10'is operated to bring the lock pin 32 to
t he unl ocking position, and thereby the first bracket 11 is nmade sw ngabl e
with respect to the arm 13. Thereafter, the curtain wall unit [err] to be
nmount ed i ShepoeatahntMall vt By R RIWRE f%?iﬁ?ﬁ?ﬁﬁ%ﬁ%? f the curtain
wal | towards_the, ihdpor side (in the direction of an arrow .y the crane C
and the ch¥t AtRtHAS 1ﬁnH‘eBa'?é)"?feé%‘Eﬁﬂlé i%a_%%{rghin‘fo&%?\%o% tion flush

wth has been lifted up and t:ansportedatotawposition-a

little.above-the.mdunting.position as shown in Fig 13,
the crane C is stopped to cease the takeéup-operation of
the main ropes=9i;- 1

B1 to be mounted is held at the positionjshﬁﬁn in Fig

13- )

9., and the curtain wall-unit.-

At this moment. the sliders 22, 22 of the upper guides
20, 20 are disengaged from the.guidé-:aiIS's.-G of the
aiready'mouhted.curtain-wall.unit-B. and positioned

. above the guide railsfS. 6.

' Under the above-mentioned state, the stopper mechanism
35 of the lower guide lo.is-operated to;bzingzthe lock
pin 32 to the unlocking poﬁition,'and.thereby&thesfi:st

bracket 11 is made swingable with respect to the arm 13. -

Thereafter, the curtain wall unit B, to be mounted is
moved in the direction perpendicular to the plane of the
curtain wall towards the indoor side (in the direction
of an arrow) by.the crane C, and the curtain wall unit

B1 to be mounted is brought to a position flush with -



19 the already mounted-curtain wall units B as shown in Fig 14. At this
moment; the |ower guide 10 rotates about the second pin 17 so that the
first sllder 12 and the second slider .19 may take the positions aﬁugned in
the vertical direction as shown in Figs 6 and 14, and the bracket 55 i's
‘pesi.tioned above the fastener 51. Starting fron1the state shown in Fig 14,
th& curtain wall unit B to be nounted is not@d in one sideward direction
(for instance, in the leftward direction as viewed fromthe front) in the
pl ane of the curgid alddy avtinitledr ebythiia gatdvendtefBoas skownci Pbgrber
3 of the curtain wall unit B is nounted by fitting it to one edge portion
of a packing bark#.7. the other edge portion of which is fitted in the
~groove 8.of the other vertical menber 3 of the already nounted curtain wall
unit B. The main ropes 9 9 are paid out by remnndlng the crane C

Tkt the br ackot Sy s',"°3‘}%1§ge%4 Hobe® oHRARL 38 ERrnAEHE o RRUr oBhd® L
by eyt e REIE L 47 W0 Endd %§‘§aﬁ‘§ﬁs BleagEtiz’ ol ﬁﬁﬁ*{‘?é%’?ét o
“be mounted is figeier WRPH&iV’ﬁéké'ﬁﬁémﬂdstﬂﬁnEOQI1Eﬁed in the'vertioal

direction as shown in Figs 6 and 14, and the bracket 55

_ is positioned above the fastener 51.

Starting from the state shown in Fig 14, the curtain

wall unit Bl to'be-mounted is moved in one sideward

direction (for instance, in the'leftwatd direction as
- viewed from the front) in the olane of the curtain wall,
and thereby the. groove 8 of one vertlcal member . 3 of the
: curtain wall unit Bl is mounted by fitting it to one |
.edge portion of a packing band 7, tpe other edge portion
of which is fitted in the groove 8 of the other vertical
member 3 of the already mounted curtain wall unit B.

The main ropes 9., 9. are paid out by :ewinding the

:; : 1l 1
crane C; thereby the curtain wall unit Bi-to be
' mounted-is moved downwards to make the brackets 55, 55

engege with the corresponding fasteners 51, 51.

Subsequently the connecting ropes 925 92 are'

disengaged from the pins 54, 54 by removing the

connecting metals 58, 58, and the curtain wall unit Bl

to be mounted is fixedly mounted to the building body by



“the

20 fixing the sane pins 54, 54 to the lower fasteners 52, 52 as shown in
-Fig*15. -Thereafter, the main ropes.[err] are further paid 1 out by further
rewi nding the crane C. Thereby the upper guides 10, 10 and the | ower

’gui%fs 20, 20 are nmoved downwards, and while the first sliders 12. 12 of

) bwer guides 6, 6 are made to slide downwards along the insides of the =
- guide rails 6, 6 of the already nmountee curtain wall unit B. the sliders ™
22, 22 of the upper guides 20, 20 are inserted into the guide rails .6, 6

-of the jusixiHp R daiid Pihe'dld, Ba toBehle LbwerneaeRenekbesk;ee ends of

- the connecting ropes [err] are engaged with the connecting rod 21 between

t he uppersgzuigieshddh i) Fig as.not to hinder the operation. As shown in Fig
16, the main ropes [err] are paid 1 out by rewinding the crane C. and the
_lower guides 10, 10 and the upper guides 20, 20 are |owered along the
respective guide rails 6. 6 of the already nounted curtain wall units B. As
shown i n Thereat teghe i @A idoRAS Jq 19 1hAL e &R TRERePB4dt 0 bel ow t he

juide rail 6 of the lowermpst, ., ... _ _ . :
g out by further réginding the crane C. Thereby the upper

guides 10, 10 and7the lower guidesrzo,.zo are-moved
downwards. and while the first{slidersjlz,.lz of the

lower guides 6, 6 are made to slide downwards alohg the

insides of the guide rails 6, 6 of ﬁhe élteady mounted

curtain wall unit B, the slide:s 22. 22 of the upper 

guides 20, 20 are inserted into the guide railé 6, 6 of

the just moﬁnted curtain wall unithla

At this moment, the free ends of the connecting ropes

92;-92 are engaged with the connecting rod 21

between the upper-guidesizo; 20 80 aé not to hinder the

operation. _
As shown in Fig 16, the main_ropes-9ﬁ. 9_ are paia. . _ -

1 1l
out by rewinding the crane C, and the lower guides 10,

10 and the upper guides 20, Zo-are_lowered'aiongﬁthe
respective'guide rails 6, 6 of the alzeady'moﬁnted'

curtain w311 ynits B.

As shown in Fig 17, when the lower guide 10 has been
lowered to below the guide rail 6 of the lowermost

already mounted curtain wall unit B', the auxil-iary.93



al ready nmounted curtain wall unit B'. the auxiliary 93 21 is di sengaged
fromthe hook 47 of the | ower guide 10, and the second slider 19 and the
first slider 12 of the |ower guide 10 are sequentially renoved fromthe
gui.de rail 6. The state where the | ower guide 10 has been renoved fromthe
guide rail 6 is as shown in Fig 18 and, in order to nount the next curtain

N

~wal1 -unit [err] it is only 1 necessary to repgatedly cdriyy out the :
- operations illustrated in Figs 10 to 18. As descri bed ‘above, with the guide

jigs 10. a curtaid) ¢fdngdidd BromO the RYVKkY anDURt eHeCRBwbE GRLUAECLOVErY
safely and conveniently w thout being subjected to a swinging notion in the

hori zont al di r ecdnd iy seondy siddeal 19uiatid thel §ifsof sibéenl 12aclf tieint ed
curtain wall units B and, noreover, since the guide rails 6 extend as a
result of the nolaweémguifden I wreuseguentdaliyncemoved toemathevghidenits
can be mounted sinply w thout necessitating providing special guide neans
or to frame a sc##¥bi®ing. It is to be noted that while the crane was
installed on the roof in the above-described enbodi ment, the crane could be
installed on the ground surface to lift up the

] The state where the lower guide 10 has been removed from
. | | the guide rail 6 is'as shown in Pig 18 and, in order to
mount the next curtain wall.unit-Bi. it is. only.
necessary to fepéatedly carry out the operatiqns

{llvstrated in Figs 10 to 18.

As described above, with the guide jigs 10, a curtain -
wall.unit B, to be newly mounted can be mounted very
.gafely énd'conveniently without being subjected to a
swinging motion in the hofizontal.direction by making
use of guide rails 6 of the already mounted curtain wall
units B and, moreover, since the guide rails 6 extend as
é-result of the mounting of a new curtain wall unit, the
curtain wall units can be:mounted simply-without-

- necessitating providing'special guide means or to frame

" a scaffolding.

It is to be noted that while the crane was installed on
the roof in the above—deséribed-embodiment. the crane
" could be installed on the ground surface to lift up the

curtain wall units.



curtain wall wunits. 22 As described above, in the |ower guide 10 which
""*.is the guide jig for lifting an outer wall nenber of a curtain wall _
enbodyi ng the present invention, the first and second sliders 12 and 19 can
e held apart fromeach other by a predetern nded distance in the direction
‘perpendicular to the lifting plane of the curtain wall unit by connecting .,
thé arm 13 and the free end of the firz@ bracket 11 to each other by the 2
| ocking neans with the lock pin 32 held at a | ocking position by the :
stopper ngghaekeribéd Heve deth ttwd Idwed iguidend sadenl is ivhers 12 and 19
are kept directed nearly in the vertical direction, whereas the first and
second sl gdikde jPgafidr 1Piftindpeametutes wall pesibdnme A inrd@im t he
vertical direction by disconnecting the arm 13 fromthe free end of the
first brawabl embodying thekPFRSeRBbtAVRRVLAhe Yhet iEifst BRde|d at an
unl ocki ng position by the stopper nechanism 35. Therefore, upon lifting up

thfloutﬁLsﬁﬁPFdnEﬁb@?chﬁ?t%P bl Farike )hekd AP EF b A, .t he outer
: _t . | L §1fd ' . S | |

Shoot hiy, SEBFE| bYaRPERTRF S hndde afddied R TaC RIS [ B0 L0
bet ween tg@:ﬁ&ﬁgicg?ék-ﬁgnﬁﬁé i PePEndOMERE SNk Hd o v ad Xegunt ed outer

wal | nmenbers™ an ter 1t has _
: unit by connecting the arm 13 and the free end of the

first bracket 11 to each qther bf_the;loCking;means with
the lock pin-sz,héld at a lqckiné'positibn,by'theg

' stopper mechanism 35, provided'that-the.fiﬁst-anﬂisedond
slidersllz and 19 are kept directed nearly in the'
vertical direction, whereas the first and second sliders

_12'and 19 can be held at the-positions aligned'in the
vertical di;eciion by disqpnﬁecting the arm 13 froﬁ-the 
free end of the first bracket 1l by the locking-means
with the.loék pin 32 held dt_an_uﬁlocking position by
the stopper mechanism 35. Therefore, uponllifiinq up
the'oﬁter.wall member (curtain wall unit) to be newly
mounted, the outer wall member can be .transported by : ' ¥
lifting up to the mounti;g-levelssmoothly.iSafeI?.and
simply-while-maintaining a p:edetermined'interval
between the outer wall membér.to-be ﬁountéd ahd.the

" already mounted outer wall members and,.after;it'has
been transported up to:thezmounting level.fthe-outer
wall member to be mounted can be simply and easily drawn

close to the building body A.



been transported up to-the nounting level, the outer wall nenber to be
mounted can be sinply and easily drawn close to the building body A = 23
More:-general |y speaking, if the arm 13 and a free end of one-of the - g
bracket's 11 or 18 are connected by the | ocking nmeans, the first artl second
sLigeré 12 and 19 can be held apart from each other by a predeterm ned
disstance in the direction perpendicular to tge lifting plane of the outer
wal | menber, provided that they are kept - directed nearly in the vertical

direction, wher e iderdta 199N ipRlakingletiteenet Aemaly dAnda8df feér €Rd eofl Of
one bracket 11 or 18 by the locking neans is released. then the first and
second sliders Isheraf the dravketisodghiort d8varei cahhgctedgbedthesiti ons.
Accordingly, upon lifting up an outer wall nmenber to_be new y nounted to a
bui | di ng body allagking means. $he Lirstpgadi seeond Fakderfecléuand WA |
menber to be separated from already nounted outer wall megbers and_ to guide

the |i flti nﬁ trgr&%rlﬁ (;H*r:dip aRFLE ;9:‘& ieﬁg:)’i arderyhy| @ pEeAeLPRRAECE he
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' ' kept directed nearly in the vertical direction, whereas,

»

if the connection between the arm 13 and a free end of
: one bracket 11 or 18 by the locking means is released,
: then the first and second sliders 12 and 19 can be

brought to vertically aligned positions.

Accordingly. upon lifting up an outer wall'member to be
newly mounted to a building body along guide rails, it
is possible to make the outeér wall member to be
separated from already mounted outer_wall members and to.
guide the lifting transportion up to a mounting levél
while maintainiﬁg the interval therebetween. The outer
' wall member to be mounted is prevented from making
contact with the aIready mounted outer wall members
which would result in damage of the both ouﬁer wall
members, and also the lifting transportion of the outer
wﬁll members can be achieved quite simply. In addition,
the outer wall membe; to be mounted, which has been
transported up to the mounting level, can be simply
drawn close to the building body (that is, the mounting

plane of the curtain wall) by releasing the connection



wal | nmembers can be achi eved qU|te S|nply In addition, -the outer wall

-~ menber to be nounted, which has been transported up to the nounting |evel,

-canlbe si nply drawn close to the bui I di ng body (that is, the nounting plane

~-0f the curtain wall) by rel easing the connection 24 betmeen the arm and
'the free end of the bracket by the |ocking neans. and t hus the mounting
" operation of the outer wall menber to pe nounted can .be carried out quite

si-nply. ‘25 CLAIMS: 1 A guide jig for lifting an outer wall nenber of a

curtain Wghkwe@HPthE BEmAafa@behantial | ¥nd-shaps Bedekey i dne | egs.
~extending in two directions nmaking a predeterm ned angle therebetmeen

first andiseridng heanket andothestthetmotnpimgdoperatbon af the respective -

| egs of said armso as to be rotatable about respective axes substantially
per pendi coh&ert wadlphemberohoabai mgunted ¢am beéjcatried owk ARi%e i ders
fixedly secured to said first and second brackets, respectively, said firs
. and secon&i@pilders belng adapted to slldably engage

t

»
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vertical guide rails respectively of said outer wall nmenber and of an
al ready- nount ed ot her such wall nenber,. a rope engagi ng menber provided at
a tip end portion of one leg of said arm and | ocking means provided _
between said arm and one of said brackets for connecting or disconnggiing
sald armto .or froma free end of said one bracket, whereby when said arm
“the free end of said one bracket.are co cted to—each other by said
Iocking means, said first and second sliders are held apart fromeach other
.by a predeterm stance in a direction which, in ul ar
toalifting pl L *The outer wall nenber, provi dednmuumlnﬁ 'ﬂﬂgﬂm
‘directed substantially in the-vertical-directlon 2° Aguide jiMg as <l ained
in Caim1l, in which the connecting structures between the respective |egs
of -.sai'd arm and sai g fjr Fﬁiéadjigcﬁd%' bipekeg San ' ESOSE WAE]L Ynenb¥d Wie dal |
joint structures which all ow 6 relative angul ar di spl acenments between
the tip end porcuggaiaf wal?® cogprisingaadsabstamtiialky fl+sapedl amcond
brackets, respectively, by a limted angle about axes in parallel to said
first and secondavtingetwo legpeextending3im tweo ddirections |Raking in Claim 1

or 2, in which the two legs_of said armextend in_fwo directions. making
o predetermined angle therebetween, first and second

z | _. : brackets connected to tip end portions of the respective
| legs of said arm so as to be rotatable about respeqtive
. .axes-suberantially'perpendicular'to a plane containipg
said arm, first and second sliders fixedly secured to
'said first and second brackets, respectively, said first
'and-second sliders being adapted to slidably engage
verticel guide rails respectively of said outer wall
member and of an already-mounted.other such wall member,
a rope engaging member provided:at a tip end portion of
one leg of said arm, and lockin§ means provided between
said arm and one of said brackets for connecting or
-fkv’ : disconnectin§ gsaid arm to or from a free end of said one
‘bracket, whereby when said arm and the free end of saiad
s ' one bracket are connected to each other by said locking
means, said first and second sliders are.held'epart from
each other by a predeterﬁined distance in a direction
which, in use, is perpendicular to a liftinq plane of
the *uter wall member. provided that they are kept
- directed substantially in the vertical direction.
2 A guide jig as claimed in Claim 1, in which the
connecting structures between the respective legs of
said arm and said first and second brackets,

respectively, include ball joint structures which allow



a predeternined obtuse angle:therebetween. 4 A guLdé;LLg_éi_ELé%Egg in
“Clarml, 2 or.3, in which said armis disposed in such manner that, when an

' ouggr_mall menber of a curtain wall is lifted up, ket may be
- _,..p'fgSaltIOI’led at a higher level than said second brz“nm H'Hbaj’enga@ ng o
menber is provided at the tip end portion of the Hegco L So connecte '

to said first bracket and said | ockingzeeans is provided between said arm
‘and said first bracket. 5 A guide jig substantialLly as described with

rEferencerEQa@@@eaﬁnbﬁiH§t&EéﬁﬂaéﬂméﬂﬁsaSé@W@@@thQ ﬁEﬁWéﬂEﬁ
portions of the legs of said arm and the first and
second brackets. respectlvely. by a 11m1ted angle about
axes in parallel to .said first and second sllders..

respectlvely._

3 A guide jig as claimed in Claim 1 o:_z..in:which
the two legs of said arm extend in two-directione making

' a predetermined obtuse anglé therebetwgen,.

4 A guide jig as claimed in Claim 1, 2 or 3, in
‘which said a:m,iszdisposed in'suéh manner that..when_an
outer wall member of a curtain wall is lifted ﬁp,_Said
first bracket may be positioned.at a highef level than
said second bracket, said rope engaging member is |
~provided at the tip,end portiog of the leg,of:éaid arm
connected to said first bracket, and;said.lqcking means

is provided between said arm and said first bracket.

5 A guide jig substantially as.deschibed,with
reference to and as illustrated in the accbmpanying

drawings.
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