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(57) Abrégée/Abstract:
A beam supporter has an upper outer cylinder (1), a lower outer cylinder (2), a gearbox (3) connecting these cylinders up and

down to each other, and drive and driven bevels (4,5) mating one another within the gearbox. A sleeve (7) built in the gearbox (3)
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(57) Abrege(suite)/Abstract(continued):
has an outer periphery integral with the driven bevel (5), a female-threaded inner periphery (6), and a threaded rod (8) IS In mesh

with the female thread and extends through the inner periphery. A horizontal shaft (4a) of the drive bevel (4) protrudes from the
gear-box to provide an operable protrusion (4b). A sliding inner cylinder (9) Is secured to the rod (8) up and down, so that an upper
end of this cylinder slidably protrudes from an upper opening of the upper cylinder (1). A ring-shaped bearing (26) may be disposed
around the threaded rod (8) and vertically slidable above the gearbox. A cap (20) Is attached to the threaded rod (8), so that guide
sticks (27) depending through the cap hold the bearing freely slidable up and down but always on or above the feet of the guide
sticks. Upper ends of the guide sticks have a stopper (27a) above an upper face of the cap (20) so that the sticks are prevented

from dropping off the cap.
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ABSTRACT OF THE DISCLOSURE

A beam supporter has an upper outer cylinder (1), a lower outer cylin-

der (2), a gearbox (3) connecting these cylinders up and down to each other,
and drive and driven bevels (4,5) mating one another within the gearbox.
A sleeve (7) built in the gearbox (3) has an outer periphery integral with the
driven bevel (3), a female-threaded inner periphery (6), and a threaded rod
(8) 1s 1n mesh with the temale thread and extends through the inner periph-
ery. A horizontal shaft (4a) ot the drive bevel (4) protrudes from the gear-
box to provide an operable protrusion (4b). A sliding inner cylinder (9)
1s secured to the rod (8) up and down, so that an upper end of this cylinder
slidably protrudes from an upper opening of the upper cvlinder (1). A
ring-shaped bearing (26) may be disposed around the threaded rod (8) and
vertically slidable above the gearbox. A cap (20) is attached to the
threaded rod (8), so that guide sticks (27) depending through the cap hold
the bearing freely slidable up and down but always on or above the feet of
the guide sticks.  Upper ends of the guide sticks have a stopper (27a)

above an upper face of the cap (20) so that the sticks are prevented from

dropping oft the cap.
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BEAM SUPPORTER

BACKGROUND OF THE INVENTION
Field of the Invention
The present invention relates to a pole-shaped beam supporter for use
in construction works to build ferro-concrete houses or steel-frame build-
ings, wherein the supporter will temporarily hold in position the steel frame
of an upper floor, any horizontal beam forming a temporary skeleton, a con-
crete mold or the like for the upper floor.

Prior Art

Such beam supporters have usually been set up on an already formed

lower floor 1n order to support the upper floor skeleton or support the hori-

zontal beam of the concrete mold for the upper floor, until subsequent re-

moval upon finishing the latter.

The prior art beam supporters have each at an upper end thereof a sin-
gle screw jack, or have each at both the upper and lower ends respective
screw jacks.  These jacks will be operated at their drives to extend or
contract the supporters when the latter are fixed in position or removed
tfrom between the floors.  Each drive is however forced to spin about the
supporter’s vertical axis, as a handle protruding radially and sideways from
the drive 1s rotated with both the hands of a worker.  Operation of such

beam supporters have necessitated two persons, one of them just holding
the supporter upright while the other driving its screw jack or jacks, thus

bringing about a noticeable nefficiency in construction works.

SUMMARY OF THE INVENTION

A primary object of the present invention made in view of this draw-

.....1 —
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back 1s therefore to provide a beam supporter of such a compact structure

that even a single worker can hold it in place with his one hand, while op-
erating with his other hand a drive portion of said supporter that is being
extended or contracted.

A secondary object 1s to provide a beam supporter comprising an outer
cylindrical member, a threaded rod installed therein and a gear box engag-
ing with and driving the threaded rod, and constructed such that said rod is
protected well from bending sideways between its upper end and the gear
box even when the supporter extends to a maximum limit.

[n order to achieve the primary object, the beam supporter provided
herein will comprise an upper outer cylinder, a lower outer cylinder ex-
tending coaxially therewith, a gearbox fixedly connecting the upper cylin-
der to the lower cylinder, a drive bevel gear formed as a part of the gearbox
and having a horizontal shaft, a driven bevel gear installed in the gearbox,
engaging the drive bevel gear and having a vertical shaft, and a sleeve built
in the gearbox and in parallel with the cylinders.  The sleeve has an outer
periphery whose intermediate portion is integral with the driven bevel gear,
and the sleeve further has an inner periphery with a female thread formed
thereon to extend from top to bottom of the inner peripherv.  The beam
supporter further comprises a threaded rod in mesh with the female thread
and penetrating the gearbox.  The horizontal shaft of the drive bevel gear
extends sideways and outwardly from the gearbox so as to provide a protru-
sion operable to rotate the drive bevel gear.  The beam supporter still
further comprises a sliding inner cylinder having a lower end secured to an

upper end of the threaded rod, so that an upper end of the inner cylinder
slidably protrudes a variable distance upwards from an upper opening of the

upper outer cylinder when a handle or the like 1s used to operate the gear-
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box.

Preterably, the shiding inner cylinder may be inhibited from rotating
relative to the upper outer cylinder.  To assure that the inner cylinder does
slide only in a longitudinal direction, at least one vertical groove (or more
preferably, two parallel grooves) may be formed in the inner periphery of
the upper outer cylinder.  In such a case, a transverse pin will fix the
shiding inner cylinder to the threaded rod, and this pin will have opposite
ends protruding transversely and kept in a shiding engagement with the ver-
tical grooves.

The upper end of the upper outer cylinder may have a stopper for stop-

ping the transverse pin at its highest position, thereby protecting the sliding

inner cylinder from slipping off said outer cylinder.

Freely rotatable rollers attached to the opposite ends of the pin will
reduce friction so as to assist those ends to smoothly slide in and along the
vertical grooves.

[n order to achieve the secondary object, a ring-shaped annular plain
bearing 1s disposed around the threaded rod and capable of vertically sliding
above the gearbox.  Guide sticks each of a predetermined length and de-
pending through a cap that is secured to the upper end of the threaded rod
may hold the ring-shaped bearing.  The bearing is allowed to freely slide
up and down, but always resting on lower stopping means that are disposed
at feet of the guide sticks.  Upper ends of the guide sticks comprise a
stopper disposed on (and usually above) the upper face of the cap, so that

those sticks are prevented from dropping off the cap.

[t 1s preferable also 1n this case that the sliding inner cylinder will not
rotate relative to the upper outer cylinder but merely slide therein.  For

this purpose, these two cylinders may respectively have longitudinal lugs

“3_
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and grooves engage with each other.

BRIEF DESCRIPTION OF THE DRAWINGS

F1g. 1 1s a vertical cross section of the principal part of a beam sup-
porter provided 1n a first embodiment of the present invention:
F1g. 2 1s a front elevation of the beam supporter shown partly in cross

section, with a sliding inner cylinder thereof taking its uppermost position;

Fi1g. 3 1s a vertical cross section of a gearbox included in the beam

supporter,

F1g. 4 1s a front elevation of the beam supporter shown in its entirety
but partly in cross section, with the sliding inner cylinder taking its lower-
most position;

Fig. 5 1s also a front elevation similar to Fig. 4 but showing the sliding
inner cylinder at its uppermost position;

F1g. 6 1s a cross section taken along the line C - C in Fig. 1;

Fig. 7 1s a front elevation of a beam supporter provided in a second
embodiment and shown 1n its entirety, with its sliding inner cylinder taking
a lowermost position;

Fig. 8 1s an enlarged vertical cross section of a principal part of the

beam supporter shown 1n Fig. 7;

Fig. 9 also 1s an enlarged vertical cross section of the principal part,
with 1ts sliding inner cylinder taking an uppermost position;

Fig. 10 1s a front elevation of the beam supporter of the second em-
bodiment shown in its entirety, with its sliding inner cylinder taking the up-
permost position;

Fig. 11 1s a perspective view of a ring-shaped bearing and relevant

parts included 1n the second embodiment; and
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F1g. 12 is a perspective view of a modified ring-shaped bearing and

relevant parts also included in the second embodiment

THE PREFERRED EMBODIMENTS

Wi

Some preferable embodiments of the present invention will now be

described referring to the drawings.

FIRST EMBODIMENT

Figs. 1 to 6 show a beam supporter provided in accordance with a first
embodiment of the present invention.  The reference numeral 3 denotes 2
10 gearbox that connects an upper outer cylinder 1 to a lower outer cylinder 2,

so that those cylinders disposed above and below the gearbox are thus made

integral and coaxial with each other.

[nstalled 1n the gearbox 3 are a drive bevel gear 4 having a horizontal

shaft and as well as a driven bevel gear 5 having a vertical shaft and always

15  kept in mesh with the drive bevel gear, A sleeve 7 having a threaded in-
ner periphery 6 has an outer periphery on which the driven bevel wheel is
tormed integral therewith. Thus, the sleeve serves as the vertical shaft bf

the driven bevel gear. A vertical hole defined with the inner periphery
extends from top to bottom of said sleeve so as to receive and engage with
20 an elongate threaded rod 8.  The horizontal shaft 4a of the drive bevel
gear 4 protrudes outwards from the gearbox 3, thereby providing an oper-
able protrusion 4b rotatable around a horizontal axis of the drive bevel gear.
A handle 15 may detachably be attached to the operable protrusion 4b in
order to cause the threaded rod 8 to ascend or descend.  In the illustrated
25 example, a distal end of the handle will fit in an aperture 4c¢ formed trans-
versely through the protrusion 4b.  Instead of such an aperture, the pro-

trusion of the shaft 4a may be of a square or any irregular shape other than a

_.5._
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round shape in cross section, or alternatively an end face of the shaft may

have a recess also removably mating with the handle.

A sliding inner cylinder 9 is secured to a top of the threaded rod 8 in
such a state that an upper portion of the inner cylinder does slidably pro-
trude from an upper opening of the upper outer cylinder .  An upper end
of the sliding cylinder 9 is fixed to a top plate 13 on one hand. and a lower
end of the lower outer cylinder 2 is fixed on a base plate 14, whereby this
beam supporter can bear a load in a stable manner.

An mner periphery of the upper outer cylinder 1 is of such a profiled
cross section that two or more longitudinal grooves la present therein are
symmetrical with each other.  Opposite protruding ends 10a of a transver-
se pin 10 connecting the sliding cylinder 9 to the threaded rod 8 slidably fit
In two of the grooves la located diametrically.  This structure will inhibit
the shding cylinder 9 from rotating relative to the outer cylinder 1 and will
torce the former to move only in a longitudinal direction in and along the
latter.  Freely rotatable small rollers 10b that may be attached to the pin’s
opposite ends will reduce friction thereof in the grooves la and thus facili-
tate the sliding displacement of the inner cylinder 9.

A stopper 12 secured to the upper end of the upper outer cylinder |

will stop the pin’s protruding opposite ends 10a or the small rollers 10b at a

upper limit of the sliding motion.  In other words, the sliding cylinder 9 is
prevented from ascending beyond the upper limit and slipping off the outer

cylinder 1.

[n order to render the beam supporter lighter in weight as a whole, any

of appropriate light metals such as aluminum alloys may be employed to
form some parts and members such as the gearbox 3, bevel gears 4 and 5

accommodated therein, the sleeve 7 and the threaded rod 8.  In this case,

_6.....




I

10

15

20

CA 02285514 1999-10-06

an outer surtace of the operable protrusion 4b jutting from the gearbox 3

will preferably be covered with a cover 11 made of a harder metal such as
iron.  The reference numerals 16 and 17 denote collars and slip rings, re-
spectively.

The beam supporter of the described structure may be used in a man-
ner as illustrated in Fig. 5. This supporter in its extended state stands on
a tinished lower floor ‘B’ so as to support a beam or the like ‘A’ used to
form an upper floor.  This beam may be a portion of an iron skeleton, a
temporary frame of the upper floor, or a horizontal square bar of a concrete
mold. A single worker can hold the supporter upright with his or her
one hand while he or she is turning the handle 15 with his or her other hand
SO as to drive the threaded rod 8 to raise or lower the sliding inner cylinder
9. Engagement of the drive bevel 4 with the driven bevel 3 enables that a

smaller torque for rotating the drive bevel suffices well to impart a stronger
thrust to the threaded rod 8 being raised or lowered, whereby the worker
can now easily and rehiably set the beam supporter at any desired location.

SECOND EMBODIMENT

In a second embodiment shown in Figs. 7 to 12, a cap 20 intervenes
between the top of threaded rod 8 and the sliding inner cylinder 9 connected
thereto.

The stopper 12 secured to the top of the upper outer cylinder 1 will in
this case abut against a flange 20a of the cap 20, also preventing the inner

cylinder 9 from rising beyond an upper limit and slipping off the outer cyl-

inder 1.
A ring-shaped annular plain bearing 26 is disposed around the threaded

rod 8 and capable of vertically sliding above the gearbox 3.  Guide sticks
27 each of a predetermined length and depending through apertures 20b of
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the cap 20 secured to the upper end of the threaded rod § may hold the ring-
shaped bearing 26.  This bearing 26 is allowed to freely slide up and
down, but always resting on nuts 28 serving as the lower stopping means
disposed at downwardly protruding or exposed feet of the guide sticks 27
inserted 1n and through respective apertures 26a.  Upper ends of those
gurde sticks inserted upwards and slidable up and down through the aper-
tures 20b do comprise a common stopper 27a that is formed integral with
the sticks and disposed on (and usually above) the upper face of the cap 20,
lest those sticks 27 should drop off the cap.

Figs. 7 and 8 show the shiding cylinder 9 fully lowered together with
the threaded rod 8. At such a lowermost position, the guide sticks 27
have their feet resting on an upper face of the gearbox 3, with the ring-
shaped annular plain bearing 26 also taking their lowest position adjacent to
said teet of the sticks.  If he handle 135 is turned to raise the sliding cylin-
der 9 connected to the threaded rod 8, then the beam supporter will be
forced to stretch itself between the lower floor ‘B’ and the upper floor’s
beam or the like ‘A’ so as to support the latter on the former.  As will be
seen 1n Fig. 9, such an ascending rod 8 will in turn cause lower portions of
the guide sticks 27 to lift the ring-shaped bearing 26.  As a result, the
threaded rod’s free intermediate portion located between the cap 20 and the
gearbox 3 will be born 1n position within the upper outer cylinder 1. A
distance thus reduced between the rod’s adjacent born positions will rein-
force said rod 1n axial direction.  The predetermined length of each guide
stick 27 may desirably be such that the ring-shaped bearing 26 will be
placed exactly at the middle point between the cap 20 and the gearbox 3

when the rod 3 takes its highest position.

The ring-shaped bearing 26 discussed above may be modified in a

....8_
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fashion as shown in Fig. 2. According to this modification, one pair of
shorter guide sticks 27 are combined with another pair of longer one 27 in
the illustrated manner. ~ The distance spanning the two adjacent bearing
points for the threaded rod 8 will be rendered still smaller, to thereby further
improve the axial tenacity thereof.

As 1t will now be apparent, the second embodiment detailed above is
advantageous 1n that the ring-shaped bearing engaging with the lower por-
tions of the guide sticks will follow these sticks rising simultaneously with
the threaded rod in such a manner that at least one intermediate bearing
point 1s added to those present in the first embodiment.  Consequently,
the rod will automatically be protected from bending sideways when the
beam supporter is stretched 1n use.

The two embodiments are discussed above only by way of examples,
to which the present invention is not delimited.  There may be many
modifications such as one tn which only one of the opposite ends of the
transverse pin 10 protrudes outwardly from the sliding cylinder 9 and fits in
one inner longitudinal groove la of the upper outer cylinder 1.  This is

because such fashions of modification would not depart from the spirit and

scope of the present invention.

In summary, the beam supporter provided herein can now be set up by

only one worker so that beams will be assembled or disassembled more ef-

ficiently, although a slight torque need be imparted to the gear train com-

posed of drive and driven bevels when forcibly setting up the beam

supporter to take its stable position.
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CLAIMS:

1. A beam supporter comprising: an upper outer cylinder (1), having at least one vertical

groove (1a) formed in the inner periphery thereof,
a lower outer cylinder (2) extending coaxially with the upper outer cylinder,
a gearbox (3) fixedly connecting the upper outer cylinder (1) to the lower outer
cylinder (2),
a drive bevel gear (4) formed as a part of the gearbox and having a horizontal shaft
(4a),
a driven bevel gear (5) installed in the gearbox (3), engaging the drive bevel gear (4)
and having a vertical shaft,
a sleeve (7) built in the gearbox (3) and in parallel with the upper and lower cylinders
(1.2),
the sleeve (7) having an outer periphery whose intermediate portion is integral with
the driven bevel gear (5),
the sleeve (7) further having an inner periphery (6) with a female thread formed
thereon to extend from top to bottom of the inner periphery (6), |
a threaded rod (8) in mesh with the female thread and penetrating the gearbox
through the 1nner periphery (6) thereof,
the horizontal shaft (4a) of the drive bevel gear (4) extending sideways and
outwardly from the gearbox (3) so as to provide a protrusion (4b) operable to rotate
the drive bevel gear,
a sliding inner cylinder (9) having a lower end secured to an upper end of the
threaded rod (8), so that an upper end of the sliding inner cylinder (9) slidably
protrudes a variable distance upwards from an upper opening of the upper outer
cylinder (1) in response to movement of an operating means such as a handle (15),
and |
a transverse pin (10) fixing the sliding inner cylinder (9) to the threaded rod (8),
wherein the pin (10) has at least one end (10a) protruding transversely and exposed
S0 as to be kept in a sliding engagement with the vertical groove (1a), whereby the

shding inner cylinder (9) is inhibited from rotating relative to the upper outer

10
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cylinder of a non-round cross section.

2. A beam supporter as defined in claim 1, wherein the upper end of the upper outer
cylinder (1) has a stopper (12) for stopping the exposed end of the transverse pin (10) at
its highest position, thereby protecting the sliding inner cylinder (9) from slipping off the

outer cylinder (1).

3. A beam supporter as defined in claim 2, wherein freely rotatable roller (10b) is

attached to the exposed end (10a) of the transverse pin (10).

4. A beam supporter as defined in claims 1 or 2, wherein the gearbox (3) and members
installed therein are made of a light metal, and the operable protrusion (4b) is enclosed
with a cover (11) of another metal harder than the light metal.

5. A beam supporter as defined in any one of the claims 1 to 3, wherein a top plate (13) is
secured to an upper end of the sliding cylinder

(9), and a base plate (14) is secured to a lower end of the lower outer cylinder (2).

6. A beam supporter as defined in any one of the claims 1 to 3, further comprising a ring-
shaped annular plain bearing (26) disposed around the threaded rod. (8) and capable of
vertically sliding above the gearbox (3), guide sticks (27) each of a predetermined length,
a cap (20) secured to the upper end of the threaded rod (8), the guide sticks (27)
depending through the cap (20) so as to hold the ring-shaped bearing (26) freely slidable
up and down but always resting on lower stopping means that are disposed at feet of the
guide sticks (27), wherein upper ends of the guide sticks comprise a stopper (27a)
disposed above an upper face of the cap (20) so that the sticks are prevented from

dropping off the cap.

11
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