TI TLE MOVI NG WORK FLOOR PUSH- UP EXPANSI ON FLOOR DEVI CE BACKGROUM® @GRt THE
INVENTION 1. Field of the Invention This invention relates to the push-up
expansi on floor device included in noving work floors that are the
scaffolding for high steel frane roof agsenbly work. 2. The Prior Art In .
hi gh steel franme building. roof assenbly work, when high noving work floors
are used, noving the floor involves dapg®LE and the work floor height is
restricted. Up till now,” to deal with mork |n hi gh olaces scaf f ol di ng was
further assenbl ed MOVING WRR AR PUSH NSION, FLAORPEVICE  rear,

left, and right had to be n1n|n1zed to allow work roor :
novenent / ducki ng under obst durl | . Up till now, in
roof assenbly work (in h|g#§¥%§§ o @gE EHG £ U|Id|ngs) . further
scaffol ding was assenbled o, segdiieolo# Qﬁefkaeéﬁt£5n|I m ted hei ght, which
i nvol ves danger and bother and does not lead to reduced work tine. There

wer e many This invention relates to the push-up expan81on floor device

included in moving work floors that are the scaffolding for high

steel frame roof assembly work.

?. The Prior Art
| In high steél frame'building.roéf assembly work, when hiéh
moving work floors are used, moving thé floor involves danger, and
the work floor height,is restricted. Up till now,;to_deal with
wérk'in high places, scaffolding was further asséﬁbled on the ﬁork
_floor and the floor extension front, rear, left, and right had po
be minimized to ailow'.ﬁork floor movement/ducking under

. obstructions during indoor work.

Up till now, in roof' -assem'bly work (in high places for
large-scale buildings),' further Scaffblding was .assembled; on
scaffolding floors Afflimited height, which involves dangér and
bothgr and doéginot lead to reduced work time. There wére many
problem points for safety, efficiency, and cost7 For example, thé:
section that extended the scaffolding floor for the workllocétion

surface area made it necessary to re-assemble the scaffolding each

time.



probl em points for safety, efficiency, and cost. For exanple, the section
“that extended the scaffolding floor for the work |ocation surface area nade
it necessary to re-assenble the scaffolding each tine. 2 Brief Summary
of the Invention This invention provideg a push-up expansion floor that can
expand, extend, and contract into one unit with the noving work floor.- The

push up expansion floor hasriehsuieiaxil efhEhghInwmtmmth and after.
bringing it close to the surface of the sloped roof "assenbly bottom side,
it can be spread out according to the work location to nmake it possible to

work safely and efficient]y. For f ' k fl . I |l ed
paral | el rgu | sThig I?'ﬂ‘lé?%?’r ?gfg‘f esI rrr%D:” ; "\3%:1 ojid ag%rg'gsﬁglgelg%ﬁ eZ’Iatferﬂ
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o floor. The push up expansion floor has considerable height and
width and after bringing it close to the surface of the slcped roof
assembly bottom-side, it can be spread out acccrding to the work
location to make it possitle to work safelf and efficiently. |
For the moving work floor self-propelled on parallel rails are
instailed'in the inside span of assembled steel frame posts with
,drive gyros at the foot bottor?. At the four corners of the work
' floor surface holding frames fasten square shaft support frames and
. are passed through the *floor. Rollers are installed on the inside
| of the'squar_e_ shaft support frames and pressed thi:'otigh the square
shaft support frames and they roll smoothly in contact with the
.vertical square 'shafts. At the bottom end of the vertical square
shafts, pulleys are set on the shafts. Wire ropés are wcund on the
winches fastened to the holding frames which are hung on the
puileys. The base ends holding the wire ropes to the holding
frames are brought in contact with llmlt switches wired to a signal
lamp via a spring and on the top surface of the top section square
_'shaf-t support f'femes. Tlie v_ertical square shafts are clamped and
held with two bolts, tne two ciamp _plates .tha\.t serve as the
stoppers are installed, and the limit switches ai'e brought in
contact on the vertical square shafts, so that the w1nch winding is
stopped at the top rimit and the bottom limit. The vertical square

shaft winche.s are independently operated 'by separate remote control



are passed through the floor. Rollers are installed on the inside of the
square shaft support franmes and pressed through the square shaft support
franmes and they roll snobothly in contact with the vertical square shafts.
At the bottomend of the vertical squarg shafts, pulleys are set on the
shafts. Wre ropes are wound on the wi nthes fastened to the hol di ng franes

whi ch ar eghipehan, t he pul | eys. The base ends holding the wire ropes to
the hol ding franes are brought in contact with [imt switches wired to a
signal lanp via a spring and on the top surface of the top section square
shaft support franes. The vertical square shafts are clanped and held wth

two bolts, t heTheukan onsisplest §§etﬁa¥t%@l/@%rleh§h§f-5§p%¥% h*@@%&%ltlhed
and the limt switches are brou

g cont Qn t he ertlcal
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by separate renote control
extended by being pushed out by the bottom surface rack - meshlng

_w1th a motor drive pinion 1nsta1;ed on the side surface and a

'spfing-up flodf that pushes up to the same surface the floor

section folded down from the pivot section by the hydraulic

~cylinder installed on'the vertipal.square shaft. The pinion motor

drive and the hydraulic cylinder oberation are also operated with
‘remote control switches.
”

For this invenfion,'in addiﬁion to work carrigd out normally
at the height of the moving work.floor, for even ﬁigher work
1océtiohs, after qbstacles are .ducked under.with various work
toois,'the winches for the éupport frames for the vertical square
shafts are operated with the remote controi switches on the work*

.floor and when ﬁhe wire fopes are'wound,_since the_baée ends are.
. held in place, as the other endslof_thé wire ropes are wbund-aréunq
the winches, thg.wire ropes lift up the pulleys at the bottom ends
of the verticéf square éhafts aﬁd the vertical square shafts .
passing through the vertical square support frames slide alohg and
are guided by the rollers rolling against them and the vertiCal-
équare shafts are lifted up, pﬁshing up the expansion floor, which

is the work floor supported at the top end of those shafts.



swi tches. The top ends of the vertical'square shafts are linked to the

‘expansi on floor rear surface by pin bearings and support it. It
desirabl e that .on the expansion floor are a push-out floor that

is _
i s extended

by being pushed out by the bottom surface rack meshing with a notor drive
pinion installed on the side surface and a spring-up floor that pushes up

to the same sugfagfd kask opf tHRCELEP YAl 1da4late WRMG REVObusIREd ph Dy

~the hydraullc cylinder installed on the vertical square shaft.

The pi.nion

notor drive ahe tdwnehyilingul dfd Chtougtey ©pethéi samar kedght, opberatfddowni tils

renote control switches. For this invention, in addition to wor

k carrled

out nor nalleyedr bht AEi ghe @Nsbhépnbeiqgt%oﬁﬁ Fheoind?B?“Qﬁﬁﬁiﬁnﬁﬂﬂﬁa
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are wound, 'Since e en s are | ace, as the other

s of the

wire rope%;x%aaemuaﬁ RO Wbt Be vheGRsr 1bhcatWoﬁe rviias thief pusn-ﬁbefm&x} eys

at t he bott om ends

and the spring~up floor are laid out, when the execution. surface
area extends wider than the work floor surface, either the motor is
driven or the hydraulic cylinder operated to expand the left and
right push-out floor or spring-up floor from'the work floor surface

to widen the'work floor surface. The square shafts are stopped at

‘the upper limit and lower limit positions by limit switches.

i

After the push-up by the vertical square shaffs reaches the
prescribed height, they are clamped by bolting them to two clamp
plates at that position to fasten and support them. Then when the
wire ropes ere loosened, the springs push ﬁp the base ends to
operate.the limit switches and light up the signal lamps, so at
that point in time, it is realized that the wire ropes have been

released from the tension and the loadlhas been reduced. This aids

_in extending the wire rope. life span.

¥ !

_This invention is for making it easy to move the moving work

. floors for roof assembly work for large-SEale steel frame buildings

and at the same time can further push up and expand the work floor

surface to match the execution location height, gradient, and



of the vertical square shafts and the vertical square shafts passing
through the vertical square support franmes slide along and are gui ded by
the rollers rolling agai nst themand the vertical square shafts are lifted
up, .pushing up the expansion floor, whigh is the work fl oor supported at

the top end of those shafts. 4 In thi's case, if _the four Veﬁthcartsqﬁare
shafts ar esynfaieedanpaat kthaddane RUSRSURNEXPRRRAMR LGOFNEC A RdIRELGRRELIPMe

floor is level, but if_the push-up heights_of _the,] qggg ently operable
vertical SHREMY doxk £19PE gﬁf{kﬁéﬁféiﬁgg PPOB?rEg}+gce cgﬁ be tilted

freely, so the work floor can be tilted to match the gradi ent of the roof
at the work location. Wen the push-up floor and the spring-up floor are

laid out, when the execut ppilef Upéseiptiion ©ft ehdsDyawlingg han the work floor
surface, either the notor is driven or the hydraulic cylinder operated to

expand the left and right push-out floor or spring-up floor fromthe work
fl oor surface '

Figure 1 is a side view of the entire invention.

Figure 2 is a diagonal view of the hélding frame section of this

invention.

Détailed Des&ription

The moﬁing work floor 4 is self-propelled with the drive gyros:
3 on itslleg bottoms 2 along the parallel rails 1. The floor'is
installed within the inside spans of steel-fraﬁe.pqsts, the hoiding
frames 6 fasten the s@uare'shaft supporﬁ frames 5 to the top gnd
bottom of the four corners of the work fioor surféces which are
penetrated by shafts and.fastened to the shift 8. Rdllé:s 7 are‘
installed on the ihner side of the square shaft support frames 5
and théy roll so the vertical-shafts 8 paés thrqugh.the square
shaft support frames and slide up and down smoothly. Pulleys 9 are
installed at the'bottom end of each vertical square shaft, and ﬁhe
wire rdpes 11;gre wound around the winches 10. Winches 10 are
fastened and held to the holding frame 6;.vertica1 shafts 8 are
hung on pulleys 9 and at the.same time two clamp plates 13 clgmp |
and fasten each Verficél square shaft 8 with two bolts 12 each to

the upper surface of. the square shaft sﬁpport frames to form



to widen the work floor surface. The square shafts are stopped at the upper-
Timt and lower limt positions by limt switches. After the push-up by the
vertical square shafts reaches the prescribed height, they are clanped by
bolting themto two «clanp plates at that. position to fasten and support
them Then when the wire ropes are | oos §1 the springs push up the base
ends to sﬁepﬁéfst&ﬁedhdﬂwbc&ushehepogaxhdnqﬂu up the signal |anps, so at’
that point intime, it is realized that the wire ropes have been rel eased
~fromthe tension and the |oad has been reduced. 'This aids in extending the
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surface agga. Thé ALEr AP f+proppined it adie driFehgghos 0T adn the leg
bottoms 2 on the f:arallel rails 1. The floor is penetrated and
fastened. The vertical square shaft 8 is pushed through the square
shaft support frame 5 over rollers 7. The wire ropes 11 of the
winches 10 (fastened to the holding frames 6) are hung on the
pulleys 9 installed at the bottom ends. Also, the spring-up fioor
22 pushes up the fold down floor with-the hyd_raulic' cylinder 21 and
the push-out floor is pushed out with the rack 19 meshed witﬁ the
pinion 18. The rack? is -laid out on the expansion floor 17
suppdrted with the pin bearings 16 at the top end of the vertical

square shafts 8 as shown in Figure 1.

Limit switches 14 for stopping af ‘the upper limit and lower
limit positions on the vertical.square shaft 8 are actuated to keep
the méchanism from going too far up or down. -The wire rope base
ends 23 are pushed through the holding plates 24 via the springs 25
and the wire rope operating ends 26 &re brought in contact with the
limit switches -‘3;7 lighting up the signal lamps 15. When the wire
ropes are tensed by the vert.ical .square shafts rising, the springs
25 are compressed and the operating ends séparate.. When thg
vertical square shafts are clamped and held by f:he clamp plate 13

and the wire ropes are loosened, the operating ends 26 are lifted



nmoving work floor self-propelled on parallel rails. Brief Description of.
fhe Drawings Figure 1 is a side view of the entire invention. Figure 2 is a
di agonal view of the holding frane section of this invention. Detail éd
Description The nmoving work floor 4 is gelf-propelled.with the drive gyros
3 onits leg bottons [err] along the parallel rails 1. The floor is

i nstal | ed Wiyt the ehasticitde cfpahe epringel 2% raoroprsite, thieelhniti switchemes
6 fasten the square shaft support frames 5 to the top and bottom of the :
f our cornerd &PdtHégﬂﬁrRPfFB%rskﬁﬁq%u%ﬁﬁﬂﬂnkﬂw ¥ ipgnBpFafe dthyt sHe (4inmd
f ast ened t he Shl%t oII rs 7 are installed on the inner side of the
square sha suBSor ??aﬂ% ind they roll “so the vertical shafts 8 pass

t hrough. the square shaft support frames and slide up and down snoothly.
Pulleys 9 are installed at the bottomend of each vertical square shaft,
and the wire rophe M;MerdriealOurginareundshd®t W wihiehed 0. 10W rgdees &ﬁeﬁd@ed

fastened and held to the holding frane 6, vertical shafts 8 are hung on

pul l eys 9 ammﬂqnenﬂneténnEYt$ﬁea14ﬁ¢(ﬁqmﬁxqﬂqmn§§°13sun§ﬁbes- The top ends
are coupled by the pin bearing 16 to the rear surface of.the
expansion floor 17 and push up.and bear and suﬁport tﬁe four
corners of the floor. In addition to tﬁe vertical square shafts 8
at the feur corners, others can be installed at locetions between

the corners as necessary.

On the expansionrfloor 17 is laid out the push-out floer 20
-that is extended by being pushed out by'the botton rack 19 meshing
‘with the drive-pinion 18 of the motor installed on the side end the
spring-up floor 22 that pushes up to the same sufface the floor
section bent down_frdm the pivot section by the hydraulic cylinders

21 ipstalled on the vertical square shafﬁs. After the expansidh
‘£loor push-up, at the execution position, either the pinion motor
is driven or the hydraulic cylinder operated by the remote control
switch as necessary to extend the push-out floor or the spring-up
floor and widen: the work floor surface to support work carrled out
over a wide area. Both sides of the expans1on £loor can be made
push-out floors or both sides can be made spfing—up floors. - In
ether words; within the work site complicated by the work tools,

with a work floor with as little_pfotrusion as possible, the work



and fasten each vertical square shaft 8 with two bolts 12 each to the upper
surface of the square shaft support frames to form 6 stoppers at -the °
necessary positions. The holding frames 6 fasten the square shaft support
frames 5 to the top and bottom of’ the fqour corners of the noving work floor
4. The floor is self-propelled with the8rive gyros 3 on the leg bottons 2
on the parfabbelis sidvedlleffband sdghtsampbmpt ARt cdbwm @ vioidingeebstiuctionsi cal

square shaft 8 is_pushed through the square shaft support franme 5 over
rol | ers 72nghehe;tkoon, surfacepfien it hagesome ¢1oR8 é"’ﬁ’e&hﬁos?’ﬁﬁa?\%ltcﬁ X5 -

frames 6) a on the pulleys 9 installed at the bottomends. Al so,

r un
the spri n@'— EE‘% 8%? 22 pushes up the fold down floor with the hydraulic
cylinder 21 and the push-out floor is pushed out with the rack 19 nmeshed
wi th the pinion 18. The rack is laid out on the expansion floor 17
supported wi t hstiheepithebamiritigallGguareheshagtsehnofeddie ger ipcand down

independently, by changing the height'fo; each set of two shafts!
the expansion floor sﬁrface slope can be changed. Therefofe, the
floor surface can be made parallel to the roof surface according to
the slope of the front and rear and left and right execution work
surfaces. The verticél square shafts are prevented by
corresponding limit switches from going too_faf up or'down; With
the floor still pushed up, there is still strong tensile force on
the wire ropes wound or the winches and they are tensed, but when
the vertical square shafts are clamped aﬁd held at their work
positions and the wire répe is'relaxea, the limit switches 27 light
up the safety signal lamps 15, s§ you know that the tension has
been released. The wire rope is protected by being freed from the

burden of the load and is in a safe state.

With this_invenﬁion, when the work floor is pushed up for a
high roéf rear execution surface higher than the_gelf-propelled
work floor surf\*;a_(ce and matched to the slope angle and fastened and
when. the execution éurface-is wider than the pushed'up'wo:k floor
surface, the push-out floor and spring-up floor are spread to
extend the floor. Therefore.even on considerably high loéations,'

with wide work areas, adequate safety can be secured and the work



square shafts 8 as shown in Figure 1. Linmt switches 14 for stopping at the
‘upper limt and lower |imt positions on the vertical square shaft 8 are
actuated to keep the mechani sm from going too far -up or down. The wire rope
base ends 23 are pushed through the hol di ng plates 24 via the springs 25
and the wire rope operating ends 26 are%rought in contact with the limt
switches 27 lighting up the signal |anps 15. When the wire ropes are tensed
by the vertical square shafts rising, the springs 25 are conpressed and the
operating ends separate. When the vertical square shafts are cl anped and
‘held by the clanp plate 13 and the wire ropes are | oosened, the operating
ends 26 are lifted 7 by the elasticity of the sprln s, 25, to0 operate the
limt smnFﬁﬁé§12¥0ﬁn§ahlQﬁtfﬁﬁﬁh?ﬁa%ﬂiﬁﬁﬂsepanp§“f3“gg Fhe HRE 'Y HRPS he
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In work sites for steel frame roof assembly, this invention
'pushés out the 'w_ork' floor matching the slope to that of the
execution surface at a location even higher than a moving work

floor of restricted height to bring that push-out floor close to

the work surface to make viork_ safe and efficient.
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i ndependent |y by separate renpte control switches. The top ends are coupl ed
by the pin bearing 16 to the rear surface of the expansion floor 17 and
push up and bear and support the four corners of theftoor—ftmaddition to

the vertical square shafts 8 at the four_ corners, .otm m | ed
at locations between the corners as nec‘é%sary. on th ﬂ“llmﬂl “Illﬂm 17 is
| aid out the push-out floor 20 that is extended by bei*ng®pushel out by the
bottom rack 19 meshing with the drive $®#%n 18 of the notor installed on

the side and the spring-up floor 22 that pushes up to the same surface the
fl oor section bent down fromthe pivot section by the hydraulic cylinders

21 instal lhed op hbeif(&rﬁcizqalfmawaf»esxsk@;{]tesepanéfibar £186r exparte @ith! 9Q{cn
push-up, at the execution pdsition, either the pinion notor is driven or
~the hydrawn cacyoividgr wpsr af ooy sehé-peapeblesbnenolpawiliel arrilecessthy
to extend the push-out floor or the spri ng-up floor ang w den the work :
floor sur feGsbosteRpFEiyewgNkosar thed hadeinge £ramGE RULFAEY SBRRFE sFrhatt of

Spri no- up THSEE. EraReR rEPoTer B8 i YRE foff BRRReBTER AR fagtr.

work’ t 00l Sgyrface are penetrated and fastened, the vertical square uhafts
pass thfough the square shaft support frames rolling on rollers,
the wire ropes wound on the wincﬁes fastened to the holding frames
are counter hung on the pulleys inst;alled at the 'botE:om of those
vertical square shaftls, the vert_ical square sha_.fts are.moved up and
.dbwn by this wind:fng, signal lamps are wired that light up when the
wire ropes are loosenec; .after: tl_xe wire 'ropc-; base énds.operate limit
switches via springs after the vertical square éhafts are fastened
and held with a bolt at the p-rescribed location, and the expansion
floor is supported by pin bearings at the top ends of the vertical

square shafts,

2. The moving work floor push-up expansion floor device . o
clgun 1 .which has on one side the push-up floor that
has a rack that; ‘slides with the expansion floor drive pinion and
has on the other side the spring-up floor that pushes up to _the;' '
_Qame ‘surface as the floor the floclar board folded down with the

pivot section with the hydraulic cylinder installed on the vertical

square shaft. '



with a work floor with as little protrusion as possible, ‘the work ~ 8
¥loor is nmoved left and right and up and down avoi di ng obstructijions and the
floor surface after it has cone close to the surface to be woarked on. .Si.nce

the vertical square shafts can each go up and down i ndependenflHi§ SHYFT HAS BEEN
changi ng the height for each set of two Ehafts, the expansion flooggzisurfmce
sl.ope can be changed. Therefore, the fl oor Isu ace c% be made—parat-t+et—-oe

t he roof sMPVANG HLAOR &UDH, RANP 3 “ear and |eft and
ri ght execution work surfaces. THBSTRACAT cal square shafts are
prevented by corresponding limt switches fromgoing too far up or down.
Wth the floor Astpush purhestepsienefdops $ian | PEEYIHIY efsMPEKT Fl@9Tonl® he
W re ropes und _on the winches and.they are tensed. b X‘A}Eﬁ _ ertj cal
square shd&% sé‘raé’(iEI ﬁﬁﬁ‘é'\él%%cﬁd’%éfﬁﬁgé‘fafh%qlfa%ﬁ(agfggi'tiu%trlls an%gwﬁg};w&%{ée

rope is rqlé’:\)%q% &o% lbinmtrhes%sfgg,s édn!bdMocked in place on the shafts,

and has adjustable expansion members for increasing floor area

above vertical shafts. The floor is moved up and down on' the
vertical shafts by means of a wire rope and is locked in place by
means of bolts. . |

Rising above _thé moving floor is an _exﬁangion fldc_)r. .The
expansion floor raises ilp on the vertical shaft 17 wh.ilv'e the moving
floor rolls on roileré at the bottom of separate floor supports.

.

Figure 1

This Sheet Has Been Replaced '
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up the safety signal |lamps 15, so you know that the tension has been
released. The wire rope is protected by being freed fromthe burden of the
load and is in a safe state. Wth this invention, when the work floor is
pushed up for a high roof rear execution surface higher than the

sel f-propelled work floor surface and mgtghed to the sl ope angle and

frast ened and when the execution surface is wider than the pushed up work
floor surface, the push-out floor and spring-up floor are spread to extend
the floor. Therefore even on conjfﬂzaabl high locations, with w de work
areas, adequate safety can be sedu the mgik 9 ef bijci ency can be
further increased. During work, the wire ropifz be rel axq d whi ch.can

extend the life span %he wire rope. In wo ﬁlli‘l. T*r ame ‘r oof
assenbly, this invealion pushes oy e TOLALLL QoL pdedtt N sIo eto
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floor of restricted height to bring that push-out floor close to the work
surface to make work safe . and efficient. 10 CLAI M5 1. A novi ng wor k

f.1 oor push-up expansion floor device with which on a noving work fl oor

sel f-propelled on parallel rails with I eg-bottomdrive gyros, the holding
frames putting square shaft support fran?fzabove and bel ow the four corners
of the floor surface are penetrated and Tastened, the vertical square’
shafts pass through the square shaft support frames rolling onrollers, the
w re ropes wound on the winches fastened to the holding rranmes are counter
hung on the pulleys installed at the bdfﬂﬂgho_ t hose vertical square
shafts, the vertical square shafts are nobved up and down Ry this wi nding,
signal lanps are wired that light up when the wire (Qpe€s Are | oosened after-
the wire rope base ends operate |limt swtches vi a-SpPNZB ?gter t he
vertical square shafts are fastened ' ' '

§




d with a boIt ‘at. the prescrlbed Iocatlon
ted by pin bearings at the t :
V\orISEmRCHJREEOR('DamphmMm%Qﬁ\%fﬁe claim.i which has on|
-_the push-up floor that hag a rack that slides with the expansion }
i ve pinion and has on the pther 'side the spring-up floor that

and the éxpansion floor”isV

Ssurface as the fToor the floor board folded down with

guare shaft.

-

A push up expans1on ﬂoor (17) is adjustable amounted on verucal square shafts (8) The ﬂoor-
(14) can move up and down on the shafts (8), can be locked in place on the shafts (8), and has
adjustable expansion members for i mcreasmg the floor area. The floor (17) is moved up and
" down on the vertical shafts (8) by means of a ‘wire rope (11) and is locked in place by means.
~ of bolts (12) Rising above the moving floor (4) is an expansion floor (17). The expansion -~
floor (17) raises ‘up on the vertical shaft (8) wh11e the movmg floor (4) rolls on rollers at the o
' bottom of separate ﬂoor supports. , o

Fig. 1.

t Section with t he hydranlic cylbinder jinst aL_L_e_d__g.p_t_h.g_\,Lg.r_H.ga.l_

MOVING WORK FLOOR PUSH-UP EXPANSION DEVICE

;
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