-1- BEAM FOR SUPPORTI NG FORMADRKS 1 The present invention reg? Q{&ﬁfék’ :
begm for supporting a formmrk for use in constructing a concrete kzﬁw >
conprising slabs and girders. The applicant of the present invention '

pr opo in his Japanese patent application No. 56-75341 a process 5 for
const ing a concrete floor, conprising the steps of arrangi ng beans
bet we pair of girder formwmrks at regular intervals, putting formwrks

for slab on the beans, placing:concrete inihe girder formwrks and the
slab formwrks, and, after the required period for curing 10 concrete has
el apsed, renoving the girder BBAMNROKSSUPPORTINGEPORMROREKBE sl ab for mwor ks
and the beans for use at the upper floor. In concrete buildings, the span
bet ween the girders often varies according to various conditions of

buil ding. 15 Therefore, if beans do not permt the adjustment of |ength,

| ot of beans havi nGhéi Presemt |imwgrntsiomveelates peepabedm Abrhsugposmdml?
i nconveni ence can be solved by providi ng beans having an adj ustabl e | ength,
such adj ust abPe EPERWS THafOTa UFiss ddv FARR Y FBinghd porerehewhdpert REMPrising
adj ust nent 20 hs made .is under the |oad of concrete, unfavorably affecting
the di mensi on8t@REcBPScFiFASTSncrete sl ab for ned. '

The applicant of the present invention proposed

in his Japanese patent applicafion No. 56-75341 a process
5 for constructing a concrete floor, comprising the steps -

of arranging beams between a pair of girder formworks -

at regular intervals, putting formworks for slab on the

beams, placing concrete in the girder formworks and the

slab formworks, and; éfter the required period for curing
10 concrete has elapsed, removing the girder formworks without

removing the slab formworks and the beams for use at

the upber floor.

In concrete buildings, the span between the girders
often varies according to various conditions of buildinc,
U 15 Therefore, if beams do not permit the adjustment of lencth, (

a lot .of beams having different lengths have to be prepared.
Although such inconvenience can be.solved by providing
beams having an adjustable length, such adjustable beams
have a disadvantage that the portion where the adjustment

20 is made is under the load of concreté, unfavorably affectinc

the dimensional accuracy of concrete slab formed.



-2 1 .0 In accordance with the present invention, there is provided a
beam f or’ supporting formworks for 'use in constructing concrete floor,
cenprising a main body having a verti cal plate fixedly nounted there Tpt
eacht end thereof, and an adjuster nenber renovably nounted on said -
plate of said main body at each end there& sai d adj uster nenber haV|ng a
hook secured to outer edge thereof, one of said pl ate and said adjuster
nmenbers being formed with a Iongitudinal groove and the other being forned

wth 2 ridge adaptedyt gobl-abfcadd 0l AN prAAhA AL sl arest er

nmenber is slidable in a longitu direction wth sard ridge in said
groove to adJusﬂstﬁéoynﬂﬁﬁealéﬁaﬂhf@ﬁ EREPOTAHNT  oFEWOTESn SOTWUSE tiffe

present inventi ggnstPackeng! ant:rtet&% BadPrGakdrPraadsingy aAHaus %dgy nshiifigng
the 15~ adjuster nenper

- beam bddy. Al so? §Fﬁ§écﬁﬂeph6§8 Sﬁx%ﬁgyl%ﬁ%&%egdfbggﬁﬁéate Sié#]%§dégrageby
the ridge- groovenhemrgagi, ngnﬂoahl aa,gu@hterl Q@dlbléealrleﬁ@:v%&ﬂ@ngtdmmt%@matslcud
b L Kt R R T R T T M
member having a hook secured to outer edge thereof, one
of said plate and said adjuster members being formed with
a longitudinal groove and the other being formed with
a ridge adapted to fit in said groove, so that said
10 adjuster member is slidable in a longitudinal direction
/ _ ©  with said ridge in said groove to adjust the entire length
of the beam.
In accordance with the present invention, the length
of the beam can be easily adjusted by sliding the
15 @ adjuster member guided by the groove in the plate
secured to the beam body. Also, since the load on the
length adjusting portion is borne by the ridge-groove
engaging portion, the load bearing strength is greatly
increased. This ensures good dimensional accuracy
20 in making a concrete floor. '
Other features and advantages of the present inventicn

25



-3- 1 will becone apparent fromthe follow ng description taken with
reflerence to the acconpanying drawings in which: Fig. 1 is an expl oded
perspective view of the beams according to the present invention in use; 5
Fig. _2 is a vertical sectional view thereof in an assenbled state; Fig. 3
is-égagnlarged sect i onal viem1thereQ5L and Figs. 4 to 10 are schematic

Vi e Illustrating how a concrete fldor is constructed by use of the beans
according 10 to the present invention. Referring nowto Figs. 1 to 3, a

bdam 1 in, accaor,dance with the present inventiop includes a min body 2 and
adj usters'3 §§€§rgﬁq9TqmﬂﬂP tc£}?%égﬂiiﬁoﬁgﬂV?“?h SReF hPhagy Saken
conpri ses an er. r..4 of_a _angle bar,.a_ | ower nmher 5 made
of rrgn i ron rggfglga rte%?s%%gené:g%g*e an |?r(%¢?ar?%%]’%e%fa‘1’ﬁn%gzéﬁsw 6ngzoi ni ng

the upper nenber 4;and 4t he | gwer ﬁgﬁﬁéﬁ ' . DL 7 gpupi ed he-.
upper -and Iomer-ngﬁggrg g% éhch}{n t eré&ﬁ%gQ%glféagfeﬁeﬁgegﬂg nggFPgﬁtly

shorter thanabg%rgﬂg%rf%ptﬂgygygséhtsghégggiéﬁeiﬁ yese edges of the

plates 7 are oblique toward the center of the main body 2. Each adjuster 3
conpri sessan obl onggR! &t a8 AEtettHn sdet sl fces ohetb8£PkAt 8n7 and
t he upper nenber ' - : :
' assembled state;
Fig. 3 is an enlarged sectional view thereof; and

Figs. 4 to 10 are schematic views illustrating how

&

a concrete floor is constructed by use of the beams accordiﬂy)

10 to the present invention.

Referring now to Figs. 1_to 3, a beam 1 in accordance
with the present:invention inc;udes.a main body 2 and
adjusters 3 secu¥ed to both ends of the main body.

The main body 2 comprises én upbér member 4 made of an

15 angle bar, a lower member 5 madé of an iron rod, a truss
6 made of an iron rod bent in zigzags for joining the
upper member 4 and the lower member 5, and a plate 7
mounted on the upper and lower members at each end thereof.
The lower member 5 is slightly shorter than the upper

20 member 4, so that the endwise edges of the plates 7 are
oblique toward the center of the ﬁain body 2.

Each adjuster 3 comprises ah oblong plate 8 mounted
on the side faces of the plate 7 and the upper membéf

25 4, and a hook 9 secured to the end of the oblong plate

8. The endwise edges of the oblong plates 8 are also

N



25 4, and a hook 9 secured to the end of the oblong plate 8. The endw se
edgds of the oblong plates 8 are ‘al so -4- 1 oblique.toward t center of
tsthe beam body 2. . Each hook 9 conprises an upper plate 9a adaqggi}to rest
on the,top of a S|de formwrk 11 for formng a girder, a claw ornmed by
domnmardly bendi ng one end of the upper 5 plate 9a toward the inside of ithe
side formwrk 11, and a web 9c domnmaﬂdly and obliquely extending fromthe
ot her end of the upper plate-9a. The edge of each oblong plate 8 is wel ded

t he '
o A i A
" obl onggpl at errg gbﬁl :‘}(:)L\?I%% (?Qi %J f‘%’g‘? 1% vﬁ%@%# S@g&%%@fé]nfﬁ% '
| ongi {udi nal ¢ estfl an sdlad RN Py AP AURDLAL ] Calbiabn the

groové“lz when the plate 8 is nmounted on the ace of the plate 7. In
t he embodi menbs Fewmeld by @ownivdr@d B Berld {48f dne iendréW i eledl @ppeach face

of the oblong plate 8. (Fig. 3) Since the upper ridge 13 of the plate 8
fits in 20 3helgteoa towareh thee jpiside bf sH@Wids foriwerisi tie, and
a web 9c¢ downwardly and obliguely extending from the
other end of the upper plate %a. The edge of each oblong
plate 8 is welded to the web 9c.
N - The plate 7 is formed with a groove 12 which runs
‘ 10 in the longitudinal direction of the beam body 2. The
groove 12 is formed by bending the middle of the plate
' | 7 so as to form a trapezoidal section,
Each oblong plate 8 is provided with a ridgé 13
which also runs in the longitudinal direction of the
15 beam body 2 and is adapted to fit in the groove 12 when
the plate 8 is mounted on the side face of the plate
7. In the embodiment shown in Figs. 1 to 3, a ridge
13 is provided on each face of the oblong plate 8, (Fig. 3}
Since the upper ridge 13 of the plate 8 fits in
20 the groove 12 when the plate 8 is mounted on the side
face of the plate 7,.the adjuster 3 éan_move in the longi-~
tudinal direction of the beam body 2 along the groove
- 12 so that the full length of the beam 1, that is, the
distance between the c¢laws 9b is variable.

25 The upper member 4 and the plate 7 are formed with



face of the plate 7, the adjuster 3 can nove in the |ongi- tudinal
diregtion of the beam body 2 along the groove 12 so that. the full length of
the beam 1, that is, the distance between the claws 9b is variable. 25

The Y . menber 4 and the plate 7 are fornmed with -5- 1 an el ongated
hol /- Bach oblong plate 8 is formed with bolt holes 15 arranged at

reg intervals in two rows running-5t the longitudinal direction. The
bolt holes 15 in the upper and | ower rows are adapted to 5 comunicate with
thetel ongated-hole 14 in the upper menber 4 and the one in the plate 7,
respectivel §. allhe lehgagadethais dsl.14 Bach heblbrag epate e8 siagfiormddi n a

| ongi tudi nal direction. In a like manner, the bolt holes 15 in the upper
row are al so withgbrdt hotllesr dspanrangedathotegulahoirtensala thetwower
row in the oblong plate 8. The distance between_ the bolt holes in the upper
row and t hoserPHSt FEDRGRS: ipkhes Jongitudinagqkrdisectieny esTheahedtt o the

t ur ni ng nnnenh gctin' on the connectin ortion between the adjuster 3 and
the beam body91legs15 in qIﬁ?ﬂﬁﬁwﬂﬂéii&ﬁ?ﬁn?qwﬁna%ﬁg%ﬁ%ﬂﬁﬁ? BP the ridge

1310 e, 9500 LSl U U B o 4 Pe DERLRS Nl Sl
4 ané the one in the plate 7, respectively. The eiongated
holes 14 in the plate 7 are staggered in a longitudinal
direction. In a like manner, the bolt holes 15 in the
upper row are also staggered with respect to the bolt

10 holes 15 in the lower row in the oblong plate 8. The
.distance between the bolt holes in the upper row and
those in the lower row is large to increase the resistance
to the turning moment aéting on £he connecting portion
between the adjuster 3 and the beam body 2. |

15 At the connecting portion, engagement of the ridge
13 in the'grcove 12 prevents the adjuster 3 and the beam
body 2 from turning with respect to each other, as well
as increasing the resistance go the turning'moment.
A support 22 secured to the piate 8 provides an additional

- 20 support means for supporting the adjuster.
A formwork 17 may be secured by nailing it to a

-sheathing'board 18 nailed to the upper member.4; (Fig.
3) Although not shown in_any fiéures, the beam body
‘2 should have a camber so that when loaded, the upper

25 member 4 will be straight.



Y

as increasing the resistance to the turning noment. A support 22 secured to
the blate 8 provides an additional 20 support nmeans for supporting the
adjuster. A formwrk 17 may be secured by nailing it to a sheathi hg board
18 nailed to the upper nmenber 4. (Fig. 3) Although not shown in any oY)
figures, the beam body 2 should havega canber so that when |oaded, the~
upper 25 nmenber 4 will be straight. -6- In use, an adjuster 3 is nounted
at .each end of the beambody 2 with the ridge 13 on the oblong plate 8 in

the groove 32 i henbhake Znafilbeaecy ad BulebeATdMY bl

tightening bolts 16 passing thr el ongat e e

hol es 15. The ggeusbamnboay theidhskaece iBelWaan dnhene My Yidde
adjusters 3 is perfornmed by rough adjustnment nade by sel ecting "anong t he

bolt ol es 15 &ninfthe gdpbosenrnt inadhenplaite t7hanldEengt lseefuidie o angat ed
hol es 4. The 10 nmounting position of the adjuster is adjusted according to
t he di stance beeéamebofpe2gbydeightEaing bolwsl 11 ebpadedicig kddosighh tas er ence
to Figs. 4-10 how the concrete floor is made. Firstly, as shown in Fig. 4,
a pair of sibdeelongabedsholes 14 and the bolt holes 15.
The adjustment of the distance between the claws
9b of the adjusters 3 is performed by rough adjustment
made by selecting among the bolt holes 15 and fine adjustment
W, made within the length of the elongated holes 14, The
10 nwuhting position of the adjuster is adjusted according
to the disﬁance between the girders.
Next, it will be des¢ribed with reference to Figs.
4-10 how the concrete floor is made.
Firstly, as shown in:Fig. 4, é pair of side formworks
15 11 are erected on bottom formworks 20 supported by supports
19. The opposed pair of side formworks 11 are coupled
together by means of a separator 21 to form a girder
formwork 10. On the floor, the beams 1 are assembled
‘and adjusted to the required length, |
20 The beam 1 is then pulled up and set between a pair
of the girder formworks 10 with the hook members 9 engaging
the top of the side formworks 11. (Fig. 5) A plurality
of beams 1 are arranged at regular intervals,

A formwork 17 for slab is laid on the array of beams

25 1. (Fig. 6) Reinforcing iron rods (not shown) are set



15 11 are erected on bottom formwrks 20 supported by supports 19. The
oppopsed pair of side formwmrks 11 are coupl ed together by neans of a
separageQr 21 to forma girder formwrk 10. On the floor, the beams 1 are
assed and adjusted to the required I ength. 20 The beam 1 is then
pul l e®up and set between a pair of the girder formwrks 10 with the hook
menbers 9 engaging the top of the side/formwrks 11. (Fig. 5) A plurality
of beanms 1 are arranged at regular intervals. A formwrk 17 for slab is

| ai,d on thﬁ array of beans 25 1. (Fig. 6) Reinforcing iron rods (not
shown) are-sein the gindeyn faemyoriker 1PorRA0PRsthe ghabodormwonikab % or mwor k
17 and concrete isrggaced therein to forma concrete floor consisting of a

slab A and gidHbrPETreke skvvilaegi gheyein to foypeasceBor&tfndri®Pril are
d. (Fig. 8). .Th b t.hl: d the h 1 -
ity { apearaisn iy SEos rEafHoR Snd GEREEFS, RrorRs PP Mo it 0 o
he

carried to t upper stair for use. Because the beam 1 has its claws 9b
enbedded in concrete of the girder 10 B, it still supports the floor A

until curimg is coppl el fae ALPhwbPRs $HULEETBRBLRA. f QFiGUrighT RaRe! apsed,
' can be smoothly removed because the beam 1 is inwardly |
tapering at its both ends. The side formworks 11 removed
are carried to the upper stair for use. Because the
beam 1 has its claws 9b embedded in concrete of the girder A
10 B, it still supports the floor A until curing is cdmplete.
After the required period for curing has elapsed,
the beam 1 is removed from the concrete slab by loosening
the bolts 16 and nuts and pulling down the beam..(Fig. 9)
When the beam body_2 is hammered, the adjusters 3 tend
15 to move inwardly, soO that the claws 9b easily get off
the girders. Now, the beam assembly can be carried to

the next floor without taking its parts apart,.

Finally, the bottom formworks 20 for the girders \/

are removed. Now, a concrete floor as shown in Figq.
20 10 is complete. The beams 1 and the bottom formworks

20 removed can be used at upper stairs.

H



the bean11 is renoved fromthe‘concrete slab by |oosening the bolts 16 and
nuts and pul ling down the beam (Fig. 9) Wen the beam body 2 is hammer ed,

t.he @djusters 3 tend 15 to nove inwardly, so that the claws 9b easily

off the girders. Now, the beam assenbly cgn be carried to the next fl§£§§

without taking its parts apart. FlnaIIE the bot tom T ormmorks 26—f-or

girders are renoved. Now, a concrete sho
conpl ete. The beans 1 and the bottomform/vorks 20 m ﬂ(w ed at
upper stairs. -8- CLAIMS 1 1. A beam for suppoftiagil for use

in constructing a concrete floor, conpr|5|ng a main body haV|ng a vertical

late fixed| ted th t t her eof dj ust mb
Temovabl y ol ach kel G0 AEEPGE I SR TIBERy SOR: UBRo LPTTAGT Lhe 2

ai d §ELFZtié%ﬁéﬁ?ﬁéaﬁﬁéé?iréoﬂﬁ%é R RS LA 257?%%.hsﬁ oPbate
dth h
?Ratts:igta Justggp ﬁ%%ﬂ?gd“%%gr dggiéﬂﬁ%p%g %Lg?%}%P%2| I'rec (§a5h5€%

said ridge ifeRBbe SEAGYELLY fi\glu‘r'ﬁttedt ¥ 1418008 BrOkatiRe rdSH M boay

5 at each end thereof, said adjuster member having a hook

secured to outer edge thereof, one of said plate and

\ said adjuster member being formed with a longitudinal
N/ groove and the other being formed with a ridge adapted
to fit in said grdove, so that said adjuster member is

10 slidable ih a longitudinal direction with said ridge

in said groove to adjust the entire length of the beam.

2. The beam as claimed in claim 1, wherein said beam
body comprises an upper member, a lower member and a

truss joining said upper member with said lower member.

\U is5 3. The beam as claimed in claim 1, wherein said plate
is formed with elongated holes running in a longitudinal
direction and said adjuster member is formed with bolt
holes arranged at regular intervals in a longitudinal
direction, said adjuster member being bolted to said

20 main body through said plate with bolts passing through

said bolt holes ahd said elongated holes,.



2. The beamas clainmed in claim1, wherein saird beam body conprises an

upper nenber, a | ower nenber and a truss jOInIng—%akd—ﬂﬁﬁeﬁ—ﬁEﬁbeF—Mﬁth

said | r nmember. 15 3. - The beam as clai med in sai d
pl ate @formsd wi th el ongated holes running in aﬂﬁl H ection
and said adjuster menber is formed with bolt hol es ryoul ar

intervals in a longitudinal direction, said adjuster nenber being bolted to
said 20 main body through said plate\nglboIts passi ng through said bolt
hgl es and sai d el ongated hol es. -9- 1 4. A beam for supporting
fornmorks substantially as herein described with reference to the

acconpanylng df aW AOSeam- f&tn?ﬁﬁﬁér@in&OfBkﬂgoﬁkﬁonﬁﬁ%%%aﬁtaﬁﬁhyre mherelp
5 there is used one or npre beans accofrding to anép preceding claim 6. A"
n

met hod accordl%E)?%F%%%lﬂ?%créﬁﬁgtHh?ha???eégnﬁér tH@séFFB@BaﬂNﬂﬁg -
reference to Ri®swingé0 10 of the acconpanying draw ngs. - NE

5. A method of forming a concrete structure wherein
5 there is used one or more beams according to any

preceding claim.

6. A method according to claim 5, substantially as

herein described with reference to Figs. 4 to 10 of

the accompanying drawings.




