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Description

This invention relates to a row floor-locking
device for a telescoping seating system having a
plurality of row floors adapted to be extended or ret-
racted like a nest of boxes.

In a multi-purpose hall or the like, it is known to
employ a telescoping seating system having a
plurality of row floors adapted to be refracted and
received below the next higher row floor when not in
use like a nest of boxes, and extended forward and
disposed in a stepped relation when in use, the seat-
ings on each of the row floors being simultaneously
stood up from their collapsed states to complete the
seatings.

An example of such a telescoping seating system
for extending or retracting steps-like floors is taught
for example in Japanese Patent Application No 61-
121000 (1986).

The construction of the telescoping seating sys-
tem according the Japanese Patent Application will
be explained below with reference to Fig. 8.

Each of row floors is received below a highest (or
rearmost) row floor "b" by winding a wire “c" whose
forward end is fixed to a lowest (or foremost) row floor
*b" provided with collapsible seating "a", while whose
rear end is wound around a drum “d*. When it is
required to extend forward the row floors, a wire "e" is
wound up. The forward end of the wire "e" is fixed to
the lowest row floor "b" and the rear end of the wire
"e" is wound around the drum "b" with the intermediate
portion of the wire "e" being passed through between
pairs of fixed pulleys "f* and "g" each provided at the
rear portion of a row floor and at the forward portion
of the bottom surface of the next higher row floor re-
spectively. Usually, these row floors are extended in
a stepped relation as shown in a dotted line in Fig. 8.

Each of the row floors "b" is made movable on a
floor " through wheels "h" on which each of the row
floors "b" is supported.

With this telescoping seating system, it is poss-
ibie to use the third row floor "b" for example as a
foremost seating row as shown in a solid line in Fig.8
depending on the kind of sports game or gathering to
be held in a multi-purpose hall. In such a case, it is
required to employ a row floor-locking device so as to
prevent the lowest row floor "b" and the next higher (or
2nd) row floor "b" from extending forward.

An example of such a row floor-locking device is
disclosed in Japanese Patent Laid-Open Publication
No 62-23950. However, according to the row floor-
locking device of this prior art, it is required to install
a pair of linking mechanism on both sides of the push-
ing plate, thereby requiring a number of parts and ren-
dering the whole device complicated in structure and
troublesome in assembling and maintenance.

The first object of this invention is to provide arow
floor-locking device which is simple in structure and is
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capable of locking the row floors by making use of the
rotating shaft of sprockets mounted in a row floor-li-
nearly moving device of a telescoping seating system.

According to a first feature of this invention, there
is provided a row floor-locking device for a telescoping
seating system having a plurality of row floors capable
of being extended forward and disposed in a stepped
relation when in use, as well as of being retracted and
received below the next higher row floor when not in
use, and being provided whith a row floor-linearly
moving device comprising a pair of driven sprockets
each attached to left and right edge portions of the
back side wall of the next lower row, and a pair of
chains each forward end of which is fixed to left and
right portions of the bottom surface of a row floor
which is one step higher than said next lower row,
each intermediate portion of which is wound around
each of said driven sprockets, and each rear end of
which is fixed to left and right portions of said bottom
surface of the row floor thereby disposing said pair of
chains generally in parallel with each other below said
row floor ;
characterized in that said row floor-locking device
comprises a gear wheel mounted in coaxial with the
axes of said pair of sprockets, a rack adapted to
detachably engage with said gear wheel thereby to
stop said gear wheel from rotating, and driving means
for engaging said rack with or disengaging said rack
from said gear wheel.

When the row floor-locking device is actuated, the
rack is forced by means of the driving means to
engage with the gear wheel mounted in coaxial with
the axes of the driven sprocket thereby to stop the
gear wheel from rotating. Therefore, the row floor-li-
nearly moving device comprising the driven sprocket
and a length of chain engaged therewith is also stop-
ped moving.

Therefore, the row floors locked by the row floor-
locking device move back and forth en bloc.

When the locking motion of the row floor-locking
device is set free, the rack is disengaged from the
gear wheel mounted on the shaft of the driven
sprocket, and the row floor-linearly moving device is
set free to move.

When the row floors are being extended, each dri-
ven sprocket moves forward pulling the chain there-
around.

In this case, the pair of the driven sprockets dis-
posed at the right and left sides of the row floor are
simultaneously and linearly moved at the same speed
one another while being guided by the next higher row
floor.

Other features and advantages of this invention
will be made clear by the following explanation based
on the accompanying drawings, wherein :

Fig. 1 is a partially cut plan view showing one

example of a row floor-locking device according

to this invention ;
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Fig. 2 is vertical sectional view of the row floor-

locking device shown in Fig. 1 ;

Fig. 3 is partially cut sectional view taken along

the line lI-IH in Fig. 1 ;

Fig. 4 is a front view of the Fig. 3 ;

Fig. 5 is partially cut plan view showing another

exemple of a row floor-locking device according

this invention ;

Fig. 6 is an enlarged vertical sectional view of the

Fig. 5;

Fig. 7 is a vertical sectional view of a row floor-

locking device according to another example of

this invention ;

Fig. 8 is a schematic side view showing an

example of the moving means of the conventional

telescoping seating system.

One example of a row floorlocking device
according to this invention will be explained below
with reference to Figs. 1 to 4. First of all, the construc-
tion of a row floor-linearly moving device will be exp-
lained.

The numeral 1 generally designates a telescop-
ing seating system comprising a plurality of row floors.
As show in Fig. 1, the more forward a row fioor is dis-
posed, the width and height of a row floor are made
smaller. The numeral 2 indicated the foremost row
fioor and the numerals 3 and 4 indicated respectively
second and third row floors disposed rearward of the
foremost row floor 2.

These row floors 2, 3 and 4 are received below a
highest row floor (not shown) like a nest of boxes
when not in use. However, when in use, they are cap-
able of being extended forward to be set like a steps
while being linked each other. These movements of
the row floors are effected by means of a driving
means (not shown).

The mechanism for moving these row floors is the
same as explained with reference to Fig. 8 so that
explanations on this mechanism will be omitted. The
foremost row floor 2 takes the form of a box having an
open bottom, i.e. comprises a supporting top plate 2a,
attached with a front wall plate 2b, a back wall plate
2¢ and a pair of side wall plates 2d, each extending
downward from the sides of the top plate 2a.

Likewise, the next higher row floor 3 is provided
on the sides thereof with a front wall piate 3b, a back
wall plate 3c and a pair of side wall plates 3e each
extending downward, and the row floor 4 is provided
on the sides thereof with a front wall plate 4b, a back
wall plate 4¢ and a pair of side wall plates 4d, each
extending downward.

On the upper portion of each side of the back wall
plates 2¢ and 3¢ of the row floors 2 and 3 is attached
with a mounting plate 5 perpendicularly projecting
rearward.

On the upper portion of each mounting plate 5 is
attached a pair of shafts 6 and 7 extending inward and
perpendicular to the mounting plate 5. A pair of guid-
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ing sprockets 8 and 9 are rotatably mounted on the
shafts 6 and 7 respectively. A bearing is provided on
each mounting plate 5 below an intermediate position
between the guiding sprockets 8 and 9. Between the
bearings mounted respectively on the pair of the
mounting plates 5 is rotatably supported a horizontal
connecting shaft 10. A driven sprocket 11 is attached
to each left and right side portion of the connecting
shaft 10 so as to be rotated together with the connect-
ing shaft 10.

The numeral 12 indicates a left side roller chain
extending in a direction parallel to the moving direc-
tion of the row floors. The forward end portion 12a of
the roller chain is fastened to a left lower portion of the
back surface of the front wall plate 3b of the row floor
3. The intermediate portion 12b of the roller chain is
wound around in the order of the guiding sprocket 8,
the driven sprocket 11 and the guiding sprocket 9 so
that the roller chain is formed into a shape of a
reversed letter. The rear end portion of the roller chain
is fastened to the front surface of the back wall plate
3c of the row floor 3.

Theright side roller chain is disposed in symmetry
with the left side roller chain, so that the forward end
portion 13a, the intermediate portion 13b and the rear
end portion of the right side roller chain are mounted
respectively in the same manner as those of the left
side roller chain.

A setof the guiding sprockets 8 and 9, and the dri-
ven sprocket 11 as mentioned above are also moun-
ted on each of the mounting plates 15 attached to the
next higher row fioor 3, and a pair of roller chains 12
and 13 are stretched in parallel with each other at both
sides of the row floor 13 and wound around these
sprockets 8, 9 and 11.

Next, a row floorJocking means 14 which is
detachably engaged with the shaft 10 of the driven
sprocket 11 of the row floor-linearly moving device will
be explained.

The numeral 5 is a gear wheel for braking, which
is fitted on approximately the middle portion of the
connecting shaft 10, constituting itself as one element
of the row floor-locking means 14. This gear wheel 15
is fastened to the connecting shaft 10 by means ofkey
16 and a pair of setscrews 17.

The numeral 18 indicates an L-shaped mounting
plate attached to the back wall plate 2¢ of the row floor
2. On this mounting plate 18 is mounted a U-shaped
frame 19 the back side of which opens.

Namely, as shown in Fig. 4, the frame 19 is moun-
ted to the mounting plate 18 by means of nuts 21b and
bolts 21a, each of which is pierced through the left and
right side wall plates 19a of the frame 19 and each of
a pair of spacing members 20.

At the middle portion of the frame 19 is fastened
the coil portion 22a of a solenocid 22 by means of a
setscrew 23.

The numeral 24 indicates a rack constituting the
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other element of the locking means 14. The lower end
portion of the rack 24 is rotatably mounted on the
frame 19 via a shaft 25 pierced through the lower end
portion of the rack 24. The intermediate portion of the
rack 24 is connected to the near end portion of the
reciprocating rod 22b of the solenoid 22.

As shown in Fig.3, between the upper end portion
of the back surface of the rack 24 and the bottom plate
18b of the frame 19 is disposed a compression coil
spring 27, forward end portion of which is idly fitted
and inserted over a bolt 26 projecting backward from
the inner surface of the bottom plate 19b. The gear
tooth 24a of the rack 14 is always energized toward
the front end portion of the gear wheel 15 by the elas-
tic force of this compression coil spring 27.

Accordingly, when the locking means 14 is
actuated, i.e. when the solenoid 22 is not activated,
the gear wheel 15 is stopped from rotating by means
of the rack 24 due to the energized force of the com-
pression coil spring 27, and therefore the shaft 10 is
also prevented from rotating. Accordingly, even if the
row floor 2 is pushed forward by means of a moving
means, it can not move forward beyond the row floor
3, i.e. the row floor 2 is forced to move forward or back-
ward together with the row floor 3.

When the locking means 14 is set free, i.e. when
the solenoid 22 is turned on, the rack 24 is pulled back
by the reciprocating rod 22b in resistance to the elas-
tic force of the compression coil spring 27, thereby
releasing the engagement between the gear tooth
24a and the gear wheel 15.

Accordingly, the shaft 10 is set free to rotate, and
can be rotated by moving means (not shown) to allow
the row floor 2 to be extended forward.

In this case, a pair of driven sprockets 11 moun-
ted at the left and right sides of the row floor 2 and con-
nected to the shaft 10 is simultaneously rotated, so
that the row floor 2 can be linearly moved without
swaying left and right while being guided by the row
floor 3.

Fig. 5 and 6 show another example of this inven-
tion.

The numeral 28 indicates the foremost row floor.
On the upper portion of the back surface of the back
wall plate 28a of the foremost row floor 28 is mounted
a pair of double sprockets 29a, 29b, 30a and 30b,
each disposed at the left and right sides of the back
surface and composed of an upper driven sprocket
and a lower driven sprocket.

On the left side of the back surface of the front
wall plate of a row floor 31 next to the row floor 28 is
mounted a roller chain 32 whose forward end portion
32a extends in the direction parallel with the moving
direction of the row ficors. The intermediate portion
32b of the roller chain 32 is wound around both the
upper left sprocket 28a and the upper right sprocket
30a. The rear end portion of the roller chain 32 is fixed
to the right side of the back surface of the row floor 31.
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Another rolier chain 33 is disposed at the position
slightly lower than the roller chain 32 and in symmetry
with the roller chain 32. The forward end portion 33a
is fastened and extended in the direction paralle! to
the moving direction of the row floors. The inter-
mediate portion 33b of the roller chain 33 is wound
around both the lower left sprocket 29b and the lower
right sprocket 30b. The rear end portion of the roller
chain 33 is fixed to the left side of the back surface of
the row floor 31.

In this manner, the pair of roller chains 32 and 33
is wound around the double sprockets 29a, 29b, 30a
and 30b, intercrossing each other. With this construc-
tion of the row floor-linearly moving device, it is poss-
ible for the row floor 2 to move linearly while being
guided by the row floor 3.

As shown in Fig. 6, between the double sprockets
29a and 29b, and the double sprockets 30a and 30b
is mounted a pair of gear wheels for braking 34 which
is adapted to be rotated en bloc with these double
sprockets.

The numeral 35 indicates locking means having
almost the same structure as that of the first example.
This locking means will be explained briefly.

The rack 37 is energized by the compression coil
spring 36 so as to always engage with the gear wheel
34, but can be disengaged from the gear wheel 34 as
it is actuated by the solenoid 38.

Accordingly, when the locking means 35 is not
actuated, the row floor 28 can be extended out of the
row floor 31. On the other hand, when the locking
means 35 is actuated, the double sprockets 29a, 28b
30a, 30b are stopped from rotating, and therefore, the
row floor 28 is extended forward or retracted back-
ward together with the row floor 31.

Fig. 7 shows another modified example of locking
means 14 shown in Fig. 3. The same parts as shown
in aforementioned example will be indicated in the
same numerals.

The rack 39 is always energized by a torsion
spring 40 idly fitted on the rod 5 so as to force the gear
tooth 39a to engage with the gear wheel 15. On the
front upper edge portion of the rack 39 is formed a for-
wardly facing step 39b.

The numeral 41 is a locking member, the forward
end portion of which is rotatably supported on a shaft
42 extending in a direction perpendicular to the mov-
ing direction of the row floor. The locking member 41
has a step-like engaging portion 41a at the lower sur-
face of the rear end portion thereof. This engaging
portion 41a is adapted to be detachably engaged with
the step 39b of the rack 39.

The locking member 41 is always energized by
means of a torsion spring 43 idly fitted on the shaft 42
so as to rotate counter-clockwise. The intermediate
portion between the forward end and the rear end of
the locking member 41 is rotatably connected with a
reciprocating rod 44a of the solenoid 44 so as to move
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the locking member 41 up and down.

Accordingly, usually solenoid 44 is actuated so
that the engaging portion 41a of the locking member
41 is usually raised up and the rack 39 is set free to
rotate. However, once the rack 39 is engaged with the
gear wheel 15, the actuation of the solenoid 44 is
released and the locking member41 is lowered to ren-
der the engaging portion 41a to engage with the step
39b thereby locking the rack 39.

In the above examples, the stop of the rotation of
the driven sprocket shaft is effected by causing the
gear wheel for braking mounted on the sprocket shaft
fo engage with the rack. However, it is also possible
to stop the rotation of the driven sprocket shaft by
mounting a disk on the shaft, positioning a locking
member near the disk, and causing as desired the
locking member to frictionally contact with the disk.

According to the row floor-locking device for a
telescoping seating system, the locking or releasing
of the row floors is effected by making use of a row
floor-linearly moving device comprising a combination
of driven sprockets and chains mounted between row
floors for linearly moving the row floors. To be more
specific, a gear wheel is mounted on the shaft of dri-
ven sprocket, and the gear wheel is caused to engage
with or disengage from a rack thereby effecting the
locking or releasing of the row floor. Therefore,
according to this invention, the locking device for a
telescoping seating systern can be made very simple
in structure.

Further, the locking device of this invention can
be utilized for locking the row floors when they are not
in use, as well as for preventing the row fioor from jolt-
ing when in use.

Claims

1. A row floor-locking device for a telescoping
seating system having a plurality of row floors (2, 3,
4) capable of being extended forward and disposed in
a stepped relation when in use, as well as of being ret-
racted and received below the next higher row floor
when not in use, and being provided with a row floor-
linearly moving comprising a pair of driven sprockets
(11) each attached to left and right edge portions of
the back side wall of the next lower row, and a pair of
chains (12) each forward end of which is fixed to left
and right portions of the bottom surface of a row floor
which is one step higher than said next lower row,
each intermediate portion of which is wound around
each of said driven sprocket (11), and each rear end
of which is fixed to left and right portions of said bot-
tom surface of the row floor thereby disposing said
pair of chains generally in parallel with each other
below said row floor ; characterized in that said row
floor-locking device comprises a gear wheel (15)
mounted in coaxial with the axes of said pair of
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sprockets (11), a rack (24) adapted to detachably
engage with said gear wheel (15) thereby to stop said
gear wheel (15) from rotating, and driving means for
engaging said rack with or disengaging said rack (24)
from said gear wheel.

2. A row floor-locking device according to claim 1,
characterized in that said pair of sprockets is coaxially
connected to a connecting shaft, and that said rack is
disposed to face the connecting shaft.

3. Arow floor-locking device according to claim 1,
characterized in that each of said pair of sprockets is
formed of a double sprocket consisting of an upper
sprocket and a lower sprocket, and that said chains
are disposed to cross each other.

Patentanspriiche

1. Bodenreihen-Verriegelungseinrichtung fiir ein
zusammenschiebbares Bestuhlungssystem mit einer
Mehrzahl von Bodenreihen (2, 3, 4), welche nach
vorne ausziehbar und im Gebrauch in bezug aufein-
ander stufenartig angeordnet sind, welche fermner
zuriickschiebbar und unter der n&chsthéheren
Bodenreihe angeordnet sind, wenn sie nicht
gebraucht werden, und welche mit einem Bodenrei-
hen-Linearantrieb versehen sind, welcher zwei ange-
triebene Ritzel (11), die jeweils an einem linken bzw.
einem rechten Randteil der Riickseitenwand der
nachstniedrigeren Reihe angebracht sind, sowie zwei
Ketten (12) enthélt, deren Vorderende jeweils an ei-
nem linken bzw. rechten Teil der Unterseite einer
Bodenreihe befestigt sind, die eine Stufe hoher als die
nachstniedrigere Reihe ist, deren Zwischenteil
jeweils um ein angetriebens Ritzel (11) gefiihrtist und
deren hinteres Ende jeweils an einem linken bzw.
rechten Teil der genannten Unterseite der Boden-
reihe befestigt ist, so dal die beiden Ketten im
wesentlichen parallel zueinander unter der genann-
ten Bodenreihe angeordnet sind, dadurch gekenn-
zeichnet, dai die
Bodenreihen-Verriegelungseinrichtung ein Zahnrad
(15) enthalt, das koaxial zu den Achsen der beiden
Ritzel (11) angeordnet ist, ferner eine Zahnstange
(24), die [6sbar in Eingriff mit dem Zahnrad (15)
gebracht werden kann und dadurch das Zahnrad (15)
am Drehen hindert, und eine Antriebsvorrichtung, um
die Zahnstange in Eingriff mit dem Zahnrad zu brin-
gen oder die Zahnstange (24) vom Zahnrad zu losen.

2. Bodenreihen-Verriegelungseinrichtung nach
Anspruch 1, dadurch gekennzeichnet, daR die bei-
den Ritzel koaxial mit einer Verbindungswelle verbun-
den sind und daR die Zahnstange so angeordnet ist,
daf sie auf die Welle hinweist.

3. Bodenreihen-Verriegelungseinrichtung nach
Anspruch 1, dadurch gekennzeichnet, daR jedes
der beiden Ritzel als Doppelritzel ausgebildet ist, wel-
ches aus einem oberen Ritzel und einem unteren Rit-
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zel besteht, und daR die Ketten so angeordnet sind,
dal sie einander kreuzen.

Revendications

1. Dispositif de blocage des gradins pour un sys-
téme de tribune télescopique comprenant plusieurs
gradins (2, 3, 4) pouvant étre déployés vers 'avant et
placés en position étagée, et étre rétractés et placés
en-dessous du gradin adjacent supérieur pour étre
rangé, et des moyens de déplacement en translation
des gradins comprenant une paire de roues & chaine
menées (11) montée chacune prés du bord gauche et
respectivement droit de la paroi arriére du gradin voi-
sin inférieur, et une paire de chaines (12) dont les
extrémités avant sont fixées & des parties gauche et
droite d’'une surface formant le fond d’'un gradin immé-
diatement supérieur, la partie intermédiaire de cha-
que chaine s'étendant autour de la roue & chaine
menée respective (11), et les exirémités arriere des
chaines étant fixées & des parties gauche et droite
d'une surface formant le fond dudit gradin de sorte
que les deux chaines soient disposées sensiblement
parallélement 'une & 'autre en-dessous dudit gradin,
caractérisé en ce que le dispositif de blocage d'un
gradin comprend une roue d'engrenage (15) montée
sur 'axe de chaque paire de roues & chaine (11), une
crémaillére (24) pouvant venir en prise avec la roue
d’'engrenage (15) de fagon débrayable, de maniére &
arréter la rotation de celle-ci, et des moyens d’entrai-
nement pour mener la crémaillére (24) en prise avec
fa roue d’engrenage ou sortir la crémaillére de cette
prise.

2. Dispositif de blocage d’un gradin suivant la
revendication 1, caractérisé en ce que la paire de
roues & chaine est connectée coaxialement & unarbre
de liaison, et en ce que la crémaillére est disposée en
regard de cet arbre de liaison.

3. Dispositif de blocage d’un gradin suivant la
revendication 1, caractérisé en ce que chaque paire
de roues & chaine est formée de roues jumelées cons-
tituées d'une roue & chaine supérieure et d'une roue
a chaine inférieure, et en ce que les chaines sont dis-
posées de maniére & se croiser.
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