An automatic orbital up-down scaffold Field of the Invention The present
invention relates to a construction device, particularly to an automatic
orbital up-down scaffold for construction that is noved up and down
synchronously with an up-down type scaffold, which can nake an up-down
shelf or up-down platformeasily nove up and down, and support the system
Background of the Invention An up-down type scaffold is often used to
construct a nulti-story building at present. But such scaffold has many

di sadvant ages. For exanple when the scaffold is noved up or down once, the
t ake-up device and theAﬁPhﬁforﬁﬁtiB%ﬁBitﬁngswﬁh%dﬁ?fdlﬁVed by person. Thus it
is difficult to achieve autonati on control uring up-down noving process
because of high working intensity needed. Meanwhile, conponents of such
scaffold are often carried and throwed off, resulting in easy damage. The
suppor t vaic%t f .such.scaffold perfornms the single function. So in order
to neets—ﬁﬂéﬁlpgﬁdﬂ¥gﬁﬁﬁﬂs for multifunctional support, the support device
is often cooperated with several other means, such as an error adjusting
means for a Theqressdt inventioanredates -tdr o gonstansionadepice] epartieuiarly andama

posi tioning means etc, which results in high possibility of occurring

taﬁCi flent %?ﬁﬁ@aﬂb's@rb@tﬁl dpIdowaibédfRid Ifor CBAREREBA thad MERERLp Und dowatimmary Of
e I nventl on

synchronously with an up-down type scaffold, which can make an up-down shelf

or up-down platform easily move up and down, and support the system.

Background of the Invention

An up-down type scaffold is often used to construct a multi-story building at
present. But such scaffold has many disadvantages. For example when the
scaffold is moved up or down once, the take-up device and the point of hanging
should be moved by person. Thus it is difficult to achieve automation control
during up-down moving process because of high working intensity needed.
Meanwhile, components of such scaffold are often carried and throwed off,
resulting in easy damage. The support device of such scaffold performs the
single function. So in order to meets with requirements for multifunctional
support, the support device is often cooperated with several other means, such as
an error adjusting means for a reserved hole, an anti-drop means, a guide means
and a positioning means etc, which results in ‘high possibility of occurring

accidents because of difficulties in management and operation.



The object of the present invention is to solve such technical problem by
providing an automatic orbital up-down scaffold. The scaffold can ensure to
achi eve autonmation of up-down noving process. The nmultifunctional
appendi cul ate support device has the functions of support, protection and
adjusting error, etc, thus it can avoid accidents resulting from m ssing
certain conponents. The error adjusting neans can autonmatically elimnate
secondary stress caused by big clearance between the guide rail and the
gui de neans, and reduce possibility of being stuck in the process of

up- down nOyinRthry B1%he'I8%&Hiori Nvention sol ves the technical problem by

constructin bital up-down scaffold. The scaffold includes
a frame qui rai.l scaf fol d. body cannected to.the. fra ide rail, a

t ake- up devﬁﬁg %%a"afoﬂlet Reesefofnveggion H%r][gcsé’?‘feo?’d?}bm?mérg’?&ﬂ%jb%t tense
device fixed on the top of the scaffold body, a guide-chain device

connect edrovidinge an ryéordatiey osbitaloap-dawnps .usthe eeaffoldesancensuzdo t wo free
ends of the take-up device respectively and a multifunctional

appendi culchicge s uppmidtiohe VoL eup-adotwani movinge Froses. gui Tee r adultifudctidil
buil ding. In another aspect of the present invention, the take-up device
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ui de-chai n _devige ¢ rises a .fast l.l ey. and a [flexible quide-chain
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end of the flexible guide-chain steel wire threads through the fast pulley
and i s hikherserriadiustiagimeansesa astomptécallyidinipatg¢esecerdaryistress caused by

big clearance between the guide rail and the guide means, and reduce possibility of
being stuck in the process of up-down moving.

The present invention solves the technical problem by constructing an

| automatic orbital up-down scaffold. The scaffold includes a frame guide. rail, a

scaffold body connected to the frame guide rail, a take-up device fixed on the foot
of the scaffold body, a pre-adjust tense device fixed on the top of the scaffold body,
a guide-chain device connected to the impending end of the pre-adjust tense device
and two free ends of the take-up device respectively and a multifunctional
appendiculate support device fastening the frame guide rail to the building.

In another aspect of the present invention, the take-up device can be any one
of single-chain, loop-chain or multi-chain electric hoists, or a low-speed lift.

In another aspect of the present invention, the guide-chain device comprises a
fast pulley and a flexible guide-chain steel wire. The fast pulley is hitched to the
pre-adjust tense device. One end of the flexible guide-chain steel wire threads

through the fast pulley and is hitched to one free end of the take-up device. The



2 other end of the flexible guide-chain steel wire threads through the
other free end of the take-up device and is hitched to the point of

hangi ng. In anot her aspect of the present invention, the pre-adjust tense
device conprises an extension spring and an adjusting post connected in
series to the extension spring. In another aspect of the present

invention, the multifiinctional appendiculate support device conprises a
support fixer fastened to the building, an anti-drop pendul um needl e neans
fixed under the fixer, a guide neans and a fine adjusting neans. The fi xer
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each. The gui de neans sy trica oca at an nove long the inside
of the bo side plates of .the fixer. And the fine adjusting nmeans | ocates
at the 8%95%@ 'H‘B d?ﬁ’é?eﬁai‘ﬁsQ’.%‘H@dé%le%gmahe&@%nect ed to the gui de neans
through the straight grooves on the side plates. In another aspect of the
present i nvekit jappther spegti d& the apreserdnprviestien,athe prsadiubt tepsshdévicari t h an
opening and two shafts. The two shafts |locate parallel to the both sides
of the opemphigesd an telReensival Epripdand enpidjustiRdpydttdondedtod ligrsefivd $o dige of

each. In another aspect of the present invention, the fine adjusting neans
conpri seg : spindle, rack and nut. The sleeve spindle is attached
to the guf{t g“?r’%%ﬁfs{ﬁgthrough t he-strai ght groove on the side plate. The rack

is fixed at the outside of . . . . .
0 ‘another aspect of the present invention, the multifunctional appendiculate

support device comprises a support fixer fastened to the building, an anti-drop
pendulum needle means fixed under the fixer, a guide means and a fine adjusting
means. The fixer fastened to the building have two side plates with a straight
groove on each. The guide means symmetrically locate at and can move long the
inside of the both side plates of the fixer. And the fine adjusting means locates at
the outside of the both side plates and is connected to the guide means through the
straight grooves on the side plates.

In another aspect of the present invention, the guide means comprises an
installing shelf with an opening and two shafts. The two shafts locate parallel to
the bdth sides of the opening in the shelf and are provided with a roller outside of
each.

In another aspect of the present invention, the fine adjusting means comprises
a sleeve spindle, rack and nut. The sleeve spindle is attached to the guide means
through the. straight groove on the side plate. The rack is fixed at the outside of
the side plates and locates parallel to the side of the straight groove. The

rack-gearing gear is provided outside of the sleeve spindle. The nut fixing the




the side plates and |ocates parallel to the side of the straight groove.
The rack-gearing gear is provided outside of the sleeve spindle. The nut
fixing the 3 gear at the gearing point is |located on the sleeve spindle. In
anot her aspect of the present invention, the fine adjusting neans conprises
a connecting post fixed to the guide neans through the straight groove on
the side plate, a nut connected to the end of the connecting post, and a
screw that gears to the nut. The screw | ocates on the shelf fixed at the
outside of the side plate. One end of the screwis fixed with an adjusting

nut, and the her is provided with, an el astigc neans outside. One side of
the el astgegrﬂ&hﬁgeﬁrg Q&B%ﬁqg“g%%%ngrﬂﬂfarﬁgeesviecfgm f-ate of the shelf, and the
other side is provided with a fitting nut gearing to the screw and a
retai ner pi An apathgnaspest oh tecpresant invrationetherfing adjvsiingoneanseonprises

adj usting neans conprises a screw fixed to the guide neans through the
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anot her aspect of the present invention, the anti-drop pendul um needl e
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spring that 1s connected to one en ti- p e adj ustabl e
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an elastic means outside. One side of the elastic means is placed against the side

plate of the shelf, and the other side is provided with a fitting nut gearing to the

screw and a retainer pin.

In another aspect of the present invention, the fine adjusting means comprises
a screw fixed to the guide means through the straight groove on the side plate, and
a nut fixed to the screw.

In another aspect of the present invention, the anti-drop pendulum needle
means comprises an anti-drop block that is pivotally connected, and a reset spring
that is connected to one end of the anti-drop block. The adjustable pendulum
needle gears to the nut that is fixed in the middle of the anti-drop block.

In another aspect of the present invention, the elastic means is formed by
several serried dish springs.

To carry out the guide-type automatic up-down scaffold in accordance with the
present invention is through moving down the take-up device and fixing it on the

scaffold body, and adding the guide-chain device and the pre-adjust tense device to

the original structure of the device without moving the take-up device and the point




To carry out the guide-type automatic up-down scaffold in accordance with
the present invention is through noving down the take-up device and fixing
it on the scaffold body, and addi ng the gui de-chain device and the
pre-adjust tense device to the original structure of the device wthout
novi ng the take-up device and the point 4 of hanging. Thus the scaffold
makes an operator's work becone easier with ow cost and can be used for
many different purposes. The pre-adjust tense device of the scaffold can
automatical ly adjust the | ength between the take-up end and the out-chain
‘end due fo@haﬁgaﬂg.e TR Raffold MALKEOHE %?eﬁfor‘épwgl%"ﬁ’bcﬁﬁié' Sier Witte fowe an

avoid getting stuck by virtue of sync of both ends. The pre-adjust tense
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and adjusts the error of a reserved hole and partially elimnates
secondar yusthassndwhe ¢d chagesintdngle natht @odrssaffamp-down amvimy, iveficideswcr i pt i on
of the Drawings Fig. 1 is a schematic diagramillustrating the structure of
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enbodi ment of "the present invention; Fig. 2 is a Schermatic diagram
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comprises guide, supporting, loading, error adjusting, and anti-drop components.
Thus the multifunctional appendiculate support device can supports the system,

bears its load, prevents it from dropping, and adjusts the error of a reserved hole

and partially eliminates secondary stress, which makes the scaffold safer in use.

Brief Description of the Drawings

Fig. 1 is a schematic diagram illustrating the structure of an automatic orbital
ilp-down scaffold in accordance with a preferred embodiment of the present
invention;

Fig. 2 is a schematic diagram illustrating the structure of the pre-adjust tense
device of Fig. 1;

Fig. 3 is a schematic diagram illustrating the side connection structure of the
multifunctional appendiculate support device and the frame guide of Fig. 1;

Fig. 4 is a planform illustrating the structure of the multifunctional
appendiculate support device of Fig. 3;

Fig. 5 is a planform illustrating the structure of a preferred embodiment of the



Fig. 3 is a schematic diagramillustrating the side connection structure of
the nmultifunctional appendicul ate support device and the frame gui de of
Fig. 1, Fig. 4 is a planformillustrating the structure of the

mul ti functional appendicul ate support device of Fig. 3; Fig. 5is a
planformillustrating the structure of a preferred enbodi nent of the 5 fine
adjusting neans of Fig. 3; Fig. 6 is a planformillustrating the structure
of anot her enbodi ment of the fine adjusting neans of Fig. 3; Fig. 7 is a
schemati ¢ di agram showi ng the noving process of the anti-drop neans of

Fig. 3 fheGdinssi ic diagramillustrating the side structure of
the fine fg‘!&q‘ﬁl%‘%“hg ﬁﬁ@gﬁgﬁg 3Fi g. 5. Detailed Description of the Preferred
Embodi ments Fig..1 illustrates the structure, of an aytqmatic .orbjtal
up- down scang%lg%lsi arpla’éﬁ’(%'rlﬁﬁﬁ?él% the, siquciies of qnothes HBvt Ogghet C present
invention. The scaffold conprises a take-up device 4 fixed on the foot of
t he scaf fadjustingeads ofiFig. 8; adj ust tense device 1 fixed on the top of the
scaffold body 3, and a guide-chain device 2 which Iinks the inpending end
of the pre- &g uptis hesthemday idifrdmaghbwing thé eﬁo@ﬂglgam@fss fofiehd akg-degp devi ce 4
respectively. The take-up device 4 can pull up and down the scaffold body
3 via th%m%MEG?F&Q%E” device 2. The scaffold further conprises

Fig. 8 is a schematic diagram illustrating the side structure of the fine adjusting
means of Fig. 5.

Detailed Description of the Preferred Embodiments

Fig. 1 illustrates the structure of an automatic orbital up-down scaffold in
accordance with a preferred embodiment of the present invention. The scaffold
comprises a take-up device 4 fixed on the foot of the scaffold body 3, a pre-adjust
tense device 1 fixed on the top of the scaffold body 3, and a guide-chain device 2
which links the impending end of the pre-adjust tense device 1 and two free ends
of the take-up device 4 respectively. The take-up device 4 can pull up and down
the scaffold body 3 via the guide-chain device 2. The scaffold further comprises
a multifunctional appendiculate support device 6 fastened to the buildings. The
multifunctional appendiculate support device 6 is sliding connected to the frame
guide rail of the scaffold and can vertically fix the scaffold body 3 on the buildings
cooperated with the frame guide rail. The support device 6 has guiding, error
adjusting and anti-drop functions.

The take-up device 4 of the scaffold can be any one of a single-chain,

ring-chain or multi-chain electric hoist with two opposite free ends, or be a



a nmultifunctional appendicul ate support device 6 fastened to the buil dings.
The nmultifunctional appendicul ate support device 6 is sliding connected to
the frame guide rail of the scaffold and can vertically fix the scaffold
body 3 on the buildings cooperated with the frame guide rail. The support
device 6 has guiding, error adjusting and anti-drop functions. The take-up
device 4 of the scaffold can be any one of a single-chain, ring-chain or
mul ti-chain electric hoist with two opposite free ends, or be a 6 | ow speed
lift. The guide-chain nmeans 2 can be of two structures. The first structure
conpri sego@-dpasd ipul | ey 21 and a flexible guide-chain steel wire 22. The
fast pulley 21 is hitched to the inpending end of the pre-adjust tense
device | (as ho in.Fig. 2)., One.end.of the flexib gdi de-chai n steel
wire 22 thredl g‘)ﬁﬁ?ﬁﬁ@lﬂ g’ﬁ@n% 2020 Y 8f &P éﬁﬁa?“f?éh t[glﬁn,f‘tlss ®free end
41 of the take-up device 4, while the other end of the flexible
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t ake-up device 4 and then connects to a point of hanging 5. (As shown in
Fig. | ampulley®1 ) hittieeds & died impendingiread cafinbei resadjuspubnseyddliceck @sd a
flexible chain. The fulcrumof the pulley block is connected to the

pr €- adj Ushoh NP FiEVEE SO Eng U 18! 1EDBIE Witlelingint BREN Wil 23drddasOUgh the
pul'l ey block and then is connected to a free end of the take-up device,

while t hefhr%hgﬁ "thé ?a%t %%gyag P ah& rtl?elﬁgpor}nggts% r:Jﬁrreef énd 41 of the take-up device

-

4, while the other end of the flexible guide-chain steel wire 22 threads through-
another free end 42 of the take-up device 4 and then connects to a point of hanging
5. (As shown in Fig. 1 and Fig. 2)

The second structure comprises a pulley block and a flexible chain. The
fulcrum of the pulley block is connected to the pre-adjust tense device. One end
of the flexible chain threads through the puiley block and then is connected to a
free end of the take-up device, while the other end threads through the other free
end of the take-up device and then is connected to a point of hanging. (Not shown
in the Figs.)

The point of hanging can automatically move up and down through operating
the take-up device without manual operation and is bolted to the building.

Fig. 2 illustrates the structure of the pre-adjust tense device 1. As shown in
Fig. 2, the pre-adjust tense device 1 can automatically adjust according to the
weight of the up-down device and the length change between the take-up end and
the out-chain end due to change in angle in the process of moving up and down to

ensure sync of up-down moving and guiding chain. The pre-adjust tense device 1




end of the take-up device and then is connected to a point of hangi ng. (Not
shown in the Figs.) The point of hanging can automatically nove up and
down t hrough operating the take-up device wi thout nmanual operation and is
bolted to the building. Fig. 2 illustrates the structure of the pre-adjust
tense device 1. As shown in Fig. 2, the pre-adjust tense device 1 can
automatically adjust according to the weight of the up-down device and the
| engt h change between the take-up end and the out-chain end due to change
in angle in the process of noving up and down to ensure sync of up-down

2 spr ng g e P LR, ekl KR obBUTR B Fequpe g by orth Mer

hydr aul i -&re sure neans etc., and can also be forned by a spri ng 11 and a
bol t - adj 3’%’ CrssIsuLe mepds Hewanfincay glsp be feoned dynarspeingutt @ds2 t hat can
adjust length. The pre-adjust tense device can automatically adjust the
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angle in the process of up-down noving. It can avoid getting stuck by
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| engt h-adj usting device is additionally e presetting device of
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the top of the pre-adjust tense device, a length-adjusting device is additionally
fixed as the presetting device of the up-down device before moving up and down
to ensure several up-down devices bear average up/down load.

In the above-described structure, all the devices can compose an automatic,
lifting guide-chain loop that can ensure sync of both ends and automatic movement
of the point of hanging.

The basic component of the multifunctional appendiculate support device in
accordance with a preferred embodiment of the present invention is a support fixer
fastened to the building on which is equipped with a guide means 8, an anti-drop
means 10 and the fine adjusting means 12. The support fixer fastened to the
building comprises a fixing plate attached to the building 7 and two side plates 72,
73. Straight sliding grooves 71, 74, and 75 are located on the support fixer and
two side plates 72, 73 (as shown in Fig. 3, 4, 5 and '6). The guide means 8 is
fixed at the inside of both side plates 72 and 73 of the support fixer. The
anti-drop means 10 is fixed under the guide means 8. The fine adjusting means

12 is fixed at the outside of the two side plates 72 and 73 of the support fixer 7 and




of the point of hanging. The basic conponent of the nmultifunctional
appendi cul ate support device in accordance with a preferred enbodi nent of
the present invention is a support fixer fastened to the building on which
is equi pped with a guide neans 8, an anti-drop neans 10 and the fine

adj usting neans 12. The support fixer fastened to the building conprises a
fixing plate attached to the building 7 and two side plates 72, 73.
Straight sliding grooves 71, 74, and 75 are | ocated on the support fixer
and two side plates 72, 73 (as shown |n Fig. 3, 4, 5 and 6). The guide

means 8 §coﬁﬂ8&ﬁ‘eﬁ l%tthgtg%l%é"ﬁ‘{egﬁ fthP t@e%&&%@?t g eg ﬁnqg7f5d§£ tﬁ@e

support 1 %8 A t'He means 8.
The fine a (gTListlng ans 12 is flxgld at the outside of the two sjde plates
72 and 78%splate ST E%éwepqrr sempongii hag spRPUHRE aad daadipg dwectigns delTheans 8

t hrough the straight grooves 74 and 75 on the side plates. The support
conponentstrhight grgoye 7t ifivg daomdthe dadngplatesattached o thEhmildatyg Acghadjgstdbve 71
fixed on the fixing plate attached to the building 7 can adjust the error
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the horizontal distance and reduce the secondary stress caused by the extrusion
between the frame guide rail 9 and the guide means 8.
The Fig. 5 shows the structure of the guide means 8. There is an installing
shelf 81 with an opening is fixed on the guide means 8. And two shafts 83 are
parallel located at the both sides of the opening of the shelf 81. Each shaft 83 is
provided with a roller 82 outside. The roller 82 can fit the frame guide rail 9 in
two modes. The first mode is that the roller 82 rolls outside of the guide rail 9.
The outer surface of the roller 82 where one end of the side plate 72 is closer to is
set as an arc structure which suits the outside of the guide rail 9. The guide
means 8 can be of the sliding shaft cover structure vertically fixed on the shelf,
cooperating with the frame guide rail 9 for guidance.
Three fine adjusting means structures are provided by the present invention to
perform the fine adjusting function of the guide means 8. As shown in Fig. 5 and
Fig. 8, in the first structure a sleeve spindle 122, rack 121 and nut 123 are mounted

in the fine adjusting means. The sleeve spindle 122 is connected to the guide

means 8 through the straight groove 74 on the side plate 72. The rack 121 is




shelf 81 with an opening is fixed on the guide neans 8. And two shafts 83
are parallel located at the both sides of the opening of the shelf 81.
Each shaft 83 is provided with a roller 82 outside. The roller 82 can fit
the frame guide rail 9 in tw nodes. The first node is that the roller 82
rolls outside of the guide rail 9. The outer surface of the roller 82
where one end of the side plate 72 is closer tois set as an arc structure
which suits the outside of the guide rail 9. The guide neans 8 can be of
the sliding shaft cover structure vertically fixed on the shelf,
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means structures are provi e presen vVen rmthe fine

adj usting, fungtion o e gui de, npans 8. . shown, i.n Fig. nd, Fig. 8, in
the fi rs?mst m’&%‘?aé Lz‘ta@é%@a’?pﬁon eeraflgﬂf‘lf %a?cRmYﬁda‘i’iHSIgrﬁtO?ltgg slge¥e rpunt ed
in the fine adjusting neans. The sleeve spindle 122 is connected to the

gui de neRbElg 123+ oilfgh nuhd 23 tthati fiptes the @oer ol shogearing poideloshtes @n7the The
rack 121 is 9 fixed at the outside of the side plate 72 and | ocates

paral | el sleevthpigile.ai Yengthedvne EhideThel 996dds1Rfed: NAltsidePulH dronbide rack
121 is provided outside of the sleeve spindle 122. The nut 123 that fixes
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the sliding groove 74 of the support device to elimnate the secondary
stress wslidlmg groove 74 of the support device to eliminate the secondary stress which is
caused by unbalanced force when the frame guide rail 9 moves up and down.
As shown in the Fig. 6, in the second structure a connecting post 131, nut 137
and screw 138 are mounted in the fine adjusting means. The connecting post is
fixed to the guide means 8 through the straight groove 74 on the side plate 73.
The nut 137 is connected to the end of the connecting post 131. The screw 138
that gears to the nut 137 is located on the shelf 132 fixed at the outside of the side
plate 72.  One end of the screw 138 is fixed with an adjusting nut, and the other is
provided with an elastic means 135 outside. One side of the elastic means 135 is
placed against the side plate of the shelf 132, and the other side has a fitting nut
134 gearing to the screw 138 and a retainer pin 133. This structure uses the
elastic means to eliminate the secondary stress that is caused by unbalanced force
when the frame guide rail 9 moves up and down.
As shown in Fig. 4, in the third structure of the fine adjusting means is fixed

with a screw 76 fixed to the guide means 8 through thé straight groove 74 on the

side plate 72, and-a nut 77 connected to said screw outside. This structure uses

10




caused by unbal anced force when the franme guide rail 9 noves up and down.
As shown in the Fig. 6, in the second structure a connecting post 13 1, nut
137 and screw 138 are nounted in the fine adjusting neans. The connecting
post is fixed to the guide nmeans 8 through the straight groove 74 on the
side plate 73. The nut 137 is connected to the end of the connecting post
131. The screw 138 that gears to the nut 137 is |located on the shelf 132
fixed at the outside of the side plate 72. One end of the screw 138 is
fixed with an adjusting nut, and the other is provided with an elastic

nmeans 13 St de i t | i i | i nst the
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earing to the screw 138 and,a retai ner, pi 33. Thi,s sfructure uses the
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unbal anced force when the frane guide rail 9 noves up and down. As shown

in Fig. 4lowm the third structure of the fine adjusting means is fixed
with a screw 76 fixed to the guide neans 8 through the straight groove 74

on the sideAplsab@n7a, Fighd, hebiiti-dfors portRig thdedleStletns ¢0 @0nirissd 8. Thi s
structure uses 1 0 the friction between the nut 77 and the side plate 72 to

e "t G0N 0315, bR Y (DI AECFd B e e
D vor al | FoRBHGL GRS crifo o Gobirdop o Hbs AR able pendulus needle
102 gears to the nut 103 that is fixed in the middle of the anti-drop block 101.
The anti-drop means 10 asway cooperates with the frame guide rail 9 and then
together can prevent dropping. The pendulum needle 102 of the anti-drop means
10 together with the nut 103 that gears to the pendulum needle 102 can adjust the
length. When the bore of the frame guide rail 9 occurs error, then it can be
- properly adjusted to ensure safe anti-drop. Also when the reset spring 104 is
disabled, the anti-drop means 10 will fall down because of the weight of the
anti-drop block 101 to prevent dropping.

Fig. 7 illustrates several working positions of the anti-drop means when the
scaffold moves up and down. Position A is the normal position of the pendulum
needle 102 of the anti-drop means 10. Position B shows the position when the
anti-drop pendulum needle 102 moves up. Position C shows the position that the
anti-drop pendulum needle performs its anti-drop function if the anti-drop means
10 drops too fast. The anti-drop means 10 can eliminate the error of a reserved
hole caused by the frame guide rail 9’s being fastened oﬁ the building via the

fixing plate 7, which is stepless adjusted through the straight groove 71, to perform
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connected to one end of the anti-drop block 101. An adjustabl e pendul um
needle 102 gears to the nut 103 that is fixed in the mddle of the
anti-drop block 101. The anti-drop neans 10 asway cooperates with the
frame guide rail 9 and then together can prevent dropping. The pendul um
needl e 102 of the anti-drop nmeans 10 together with the nut 103 that gears
to the pendul um needl e 102 can adjust the Iength. Wen the bore of the
frame guide rail 9 occurs error, then it can be properly adjusted to
ensure safe anti-drop. Also when the reset spring 104 is disabled, the

anti - dr op.g O i i -drop
bl ock 10?(3@%?%%?5& r%%C%%%aélgg\é@tg}p&%ac?&?ﬁ%égﬁ%{égcsi\gg{é’%@h atm:\/\f}toagr% %lgaéposi tions
of the anti-drop nmeans when th caffold nmves up apnd down. Position Ais
t he nor mi?lll ﬁo‘iriog?'on?ﬁ?t 1B Sﬁ%ntg‘ﬁl © %@Glrgﬁﬁ?? R§SS t‘ﬁ% dg?ﬁq slgwgp Bitans 10.
Position B shows the position when the anti-drop pendul um needle 102 noves
up. Posi treliablyastisineps ifiét drops tacofastehat Thédscaffodd body tpfixeshatuthesuppet| e

perfornms its anti-drop function if the anti-drop neans 10 drops too fast.

The anti ddviep vie#s ﬁ&ﬁlec%\nd@ kil naiden hb6p,eindo¥an0ddjst [tBS SeMRE] didRinge caused
by the frame guide rail 9's being fastened on the building via the fixing

oace 7 P 58] engedl B AR 415 VAR IERR ey

perform ) drop i n-accor dance Wi ange o _ _
can' pass UG pO e BUOBHICFASS abl y ant i -drops. 11 11 drops oo
faster. The scaffold body is fixed on the support

The support fixer fastened to the building 6 can be made by steel or cast steel.

The support fixer and two side plates 72, 73 are fixed with straight grooves 71, 74,
and 75, which can adjust the horizontal and vertical distance to adjust the error of a
reserved hole and the distance between the frame guide rail 9 and the fastening
point.

In the above-described structure, the anti-drop means 10 can adopt a pendulum
needle type anti-drop means or other changeable mechanically and automatically
anti-drop means. The lower pendulum of the pendulum needle can be adjusted.

And the anti-drop means 10 will not lose the function of anti-drop when disabled.

The multifunctional appendiculate support device in accordance with a
preferred embodiment of the present invention can be used together with the frame
guide rail 9 on the scaffold to perform the functions of up-down moving of the
scaffold and anti-drop. The frame guide rail 9 can be of iconic steel structure but
also some other steel structures. But no matter what structure it is, it should be

ensured that the combinative point to the anti-drop pendulum needle is of grid

structure.
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device via the frame guide rail 9 and a hoop, and can adjust the vertical
di stance via noving up and down the frame guide rail 9 to neet with
different height requirenents of the nulti-story buildings. The support
fixer fastened to the building 6 can be made by steel or cast steel. The
support fixer and two side plates 72, 73 are fixed with straight grooves
71, 74, and 75, which can adjust the horizontal and vertical distance to
adjust the error of a reserved hole and the di stance between the frane
guide rail 9 and the fastening point. In the above-described structure,

th ti-d 0 dopt dul dl,e .t ti-d

ey chang SosRaiie i SR8 9%ent A7 BRtpitlhs 5% dfve Bn AMoe e | over
pend_ul um of tggeeloeggul um needl e. can be adjusted. And the anti-drop neans
10 wi || rRdiust theelepgid between e ke endgnshtbar-chaigandedue tphehange in

mul tifunctional appendicul ate support device in accordance with a
pr ef er r edngletindhereoirse bf tpelopmemeningi widenitinnovisg theakempdicvivgeaindehe Wi t h t he
frame guide rail 9 on the scaffold to performthe functions of up-down

novi NG Ofpoldi®f KAk h e lg;f‘fgfe'sgﬁiﬁ -tlcl)(t;_ %ﬁidfefcﬂﬁﬁﬁ gehACakPitle S;%e—%ﬂ spe of

iconic steel strucCture but 0 SO er steel structures. Bul no natter

the anti TS esiskutfor bk TP fePe i FRAE SEbtBoay oF iSRRG, JEeRE (he °
present Szi)\//g{[degrrétti;[lg estu%{(e‘t;yag{rguset oft seyrllsceofdl?c:/tihce%dg.an'l‘ﬁg tp?errggljiu(s:tail:eln)s/e device

can secure to bear fair load. When moving the scaffold, the multifunctional

support device can supports the system, bears its load, prevehts from dropping, and

adjusts the error of a reserved hole and partially eliminates secondary stress, which

makes the scaffold safer in use. The present invention has a simple structure,

small volume and can be easily fixed, thus it has wide application fields.

The automatic guide-seat type up-down scaffold provided by the present
invention can be safely used for many different purposes. The up-down moving
distance of the system can meet with requirements for different heights of the
multi-story building. The system can be easily operated and its manufacture

method is simple with low cost. Also the system can achieve automation control

of the up-down scaffold.
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adj ust the length between the take-up end and the out-chain end due to
change in angle in the course of up-down noving w thout noving the take-up
device and the point of hanging manually by presetting the guide-chain
means and the pre-adjust tense device, after the take-up device is fixed
on the body of the scaffold. It can avoid getting stuck by virtue of sync
of both ends. The pre-adjust tense device can secure to bear fair |oad.
When novi ng the scaffold, the nultifunctional support device can supports
the system bears its |load, prevents fromdropping, and adjusts the error
of a reserved hole and partially elipj es secondary stress, which nmakes
the scaffold safer in use. The present vention has a sinple structure,
smal | volune and can be easily fixed, thus it has wi de application fields.
The automatic gui de-seat type up-down scaffold provided by the present

i nvention can geAs&Wén}aﬂas@ italovp-dawy s¢affplsk eomprising @s Fame Buédaup- down
nmovi ng distance of the systemcan neet with requirenents for different

hei ghts of raflga seuffold Bédy yolmscted 100the Thams el AR wikeeigaikthyr oper at ed and
its manufacture method is sinple with |ow cost. Also the system can

achi eve autépgﬁrgsﬁguag%ﬁ deﬁfﬁ? gqlgdu(ﬂf ﬂfé""?oo?ctﬁ‘ftfhg'&affi'ﬂélﬁsi gg@};,rgs_ 1. A

automatic o sca conprising a frane rail, a
scaffold baod onnected to the fr ui rail, wherein. fyrther conprises
a take-up @ééiaggsp?%ﬁ%%lc? B‘efid’('?tatﬁglt ﬂgﬁ?éﬁﬁdﬁ’o? @ugfeb%y} c'llgnce

connected to the impending end of the pre-adjust tense device and both

free ends of the take-up device respectively, and a multifunctional
appendiculate support device which attaches the frame guidé rail to the

building.

2. The scaffold as claimed in claim 1, wherein the take-up device
can be any one of single-chain, ring-chain or multi-chain electric hoists,

or a low-speed lift.

3. The scaffold as claimed in claim 1 or claim 2, wherein the
| guide-chain device comprises a fast pulley hitched to the pre-adjust tense
device and a flexible guide-chain steel wire, one end of which threads
through the fast pulley and is hitched to one free end of the take-up
device, and the other end threads through the other free end of the take-up

device and is hitched to the point of hanging.

- 4. The scaffold as claimed in claim 1, wherein the pre-adjust tense
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pre-adjust tense device fixed on the top of the body, a guide-chain device
connected to the inpending end of the pre-adjust tense device and both

free ends of the take-up device respectively, and a nultifunctional
appendi cul ate support device which attaches the frane guide rail to the
building. 2. The scaffold as clainmed in claim11, wherein the take-up device
can be any one of single-chain, ring-chain or multi-chain electric hoists,
or a lowspeed lift. 3. The scaffold as clainmed in claim1 or claim 2,
wherein the guide-chain device conprises a fast pulley hitched to the

pr e- adj ust e i . J | de- chal t | one end of
whi ch thr ea@éﬁﬁﬁﬁ#gﬁwgsfé%mg%ﬁ% gglugt{ﬁiéﬁg cﬁgh%%%&ﬁee end of
the take-up device, and the ather end threads through the other free end
of the takeSSlsS (Qieai €XICRFIGNISETIAG ched to the point of hanging. 4. The
scaffold as clainmed in claim1l, wherein the pre-adjust tense 14 device
conpri ses an extension spring and an adjusting post connected in series to
said extension spring. 5. The scaffold as clainmed in claim1, wherein said

nul ti functi onals, TheResEsIAUseEIRINSeEPROERING QY viRr&RSRId M@Rifan&iADT t fi xer
fastened to the building, an anti-drop pendul um needl e neans fi xed under

the fixer, {fi)pendiculate support device comprises a support fixer fastened to the

building, an anti-drop pendulum needle means fixed under the fixer, a
guide means and a fine adjusting means, the fixer fastened to the building
have two side plates with a straight groove on each, the guide means
symmetrically locate at and can move along the inside of both plates, and
the fine adjusting means locates at the outside of both plates and is

connected to the guide means through the straight grooves on the plates.

6. The scaffold as claimed in claim 5, wherein the guide means
comprises an installing shelf with an opening and shafts, the shafts locate
parallel to both sides of the opening in the shelf and are provided with a

roller outside.

7. The scaffold as claimed in claim 5 or claim 6, wherein the fine
adjusting means comprises a sleeve spindle, rack and nut, the sleeve
spindle is fixed to the guide means through the straight groove on the side
plate, the rack is fixed at the outside of the side plates and locates parallel

to the side of the straight groove, the gear that gears to the rack is
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gui de neans and a fine adjusting neans, the fixer fastened to the building
have two side plates with a strai ght groove on each, the gui de neans
symmetrically |ocate at and can nove along the inside of both plates, and
the fine adjusting neans | ocates at the outside of both plates and is
connected to the guide neans through the straight grooves on the plates. 6.
The scaffold as clained in claim5, wherein the guide nmeans conprises an
installing shelf with an opening and shafts, the shafts locate parallel to
both sides of the opening in the shelf and are provided with a roller

outsi de. 7. c |.d clai ' Y . clai ein the fine
adj usting n%%%gde?o{r;‘rﬁptfrsﬁg e%fqghes %%8%%81&%}1% tgl% r%lgcﬁhggcfﬂ lﬁ :Ee,gr taﬁgﬁésl eeve
spindle is fixed tq the guide ﬁ;eans t hrough the strai ght groove on the side
pl ate, the Eeidlaginomt isdorated emtheslgeyegringfe.t he si de plates and | ocates
parallel to the side of the straight groove, the gear that gears to the
rack is 15 provided outside of the sleeve spindle, the nut fixing the gear
at the gearing point is |located on the sleeve spindle. 8. The scaffold as

claimed in claignthe Y6agodd AstdMfinidd"m 8RiHS3,| WHerelfE EHeSfifO MRIUsERE 2
connecting post fixed to the guide nmeans through the stralght groove on

(1 o 92 " i bl BTl B L g mEMRNGRitopost . 20 2
straight groove on the side plate, a nut connected to the end of the
connecting post, and a screw that gears to the nut, the screw locates on
the shelf fixed at the outside of the side plate, one end of the screw is
fixed with én adjusting nut, and the other is provided with an elastic
means outside, one side of the elastic means leans against the side plate of

the shelf, and the other side is provided with a fitting nut gearing to the

screw and a retainer pin.

9. The scaffold as claimed in claim 5 or claim 6, wherein the fine
adjusting means comprises a screw fixed to the guide means through the

straight groove on the side plate, and a nut fixed to the screw.

10. The scaffold as claimed in claim 5, wherein the anti-drop
pendulum needle means comprises an anti-drop block that is pivotally
connected, and a reset spring that is connected to one end of the anti-drop
block, the adjustable pendulum needle pitches to the nut that is fixed in

the middle of the anti-drop block.
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the shelf fixed at the outside of the side plate, one end of the screwis
fixed with an adjusting nut, and the other is provided with an elastic
means outsi de, one side of the elastic neans | eans agai nst the side plate
of the shelf, and the other side is provided with a fitting nut gearing to
the screw and a retainer pin. 9. The scaffold as clainmed in claim5 or
claim6, wherein the fine adjusting neans conprises a screw fixed to the
gui de nmeans through the straight groove on the side plate, and a nut fixed
to the screw. 10. The scaffold as clainmed in claimb5, wherein the anti-drop

pendul um needl rises an.anti.-dsop, bl ock that. is pivotally
connect ed, andqéﬁggg‘ffﬁfoggiaﬁéﬁqlﬂlga 1P§Eaé%d$7e B e&ﬂﬁ%@ﬁﬂeﬁf B he anti-dr op
bl ock, the djuagable pendul um needl e pitches to the nut that is fixed in
the mddle gﬁ“@ y8pvsrabsesped dishieprings- 11. The scaffold as claimed in claim
8, wherein the elastic neans is forned by several serried dish springs. 17
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