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(57] ABSTRACT

Apparatus for automatically connecting shutter slat
and preventing its disengagement, which automatically
connects one shutter slat with another having a notch
and slots for preventing its disengagement and cut In
the specified dimension, and also prevents the con-
nected shutter slats from being disengaged from each

 other.

12 Claims, S Drawing Figures
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Re. 28,684

1
APPARATUS FOR AUTOMATICALLY

CONNECTING SHUTTER SLAT AND PREVENTING
| ITS DISENGAGEMENT

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

The present invention relates to apparatus for auto-
matically connecting shutter slat and preventing its
disengagement, and more particularly to apparatus
which automatically connects one shutter slat with

another having a notch and slots for preventing its
disengagement, and which also prevents the connected

shutter slats from being disengaged from each other
without using conventional stop plate.

As 1s well known, shutter slats are connected by en-
gaging the lower curved connecting edge of one shutter
slat with the upper curved connecting edge of another
shutter slat, but in this condition without any means to
stop them, they are apt to get out of position or be
disengaged.

Formerly, the only way to prevent this was to attach
stop plates at the end of the connected shutter slats, but
recently a new method of preventing disengagement of
slats without using any stop plate has been developed.

According to this method, a notch is made in one
part of the upper curved connecting edge of each shut-
ter slat, and in a position of the lower curved connect-
Ing edge corresponding to that of said notch are pro-
vided a pair of slots, forming a tongue-shaped piece,
which is bent after connecting the upper curved con-
necting edge of said each shutter slat with that of the
lower curved connecting edge of each shutter slat adja-
cent thereto, so that the both sides of the tongue-
shaped piece cross and contact the inside surface of the
portion of the upper curved connecting edge having
said notch.

The object of this invention is to provide an improved
apparatus for automatically connecting efficiently shut-
ter slats and preventing them from bemg disengaged in
the above mentioned way.

SUMMARY OF THE INVENTION

Briefly, appparatus for automatically connecting
shutter slat and preventing its disengagement according

to this invention comprises a feed means that moves the
shutter slat to the connecting position, while guiding it
exactly; a forward feed means that moves the shutter
slat, which has been moved to this connecting position,
to the holding position one pitch ahead and holds it
there; and a press means provided ahead of said hold-
ing position in order to prevent it from being disen-
gaged.

In a preferred embodiment of the invention, said feed
means, said forward feed means and said press means
are so designed that they are interlocked with each
other. However, as such a design can be made easily by
prior art, . omit a detailed description of the electric
circuit and oil pressure circuit of said means.

Next, the shutter slat which is moved to the connect-
ing position by said feed means may be conveyed either
on the roller conveyor as shown in the preferred em-
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bodiment mentioned below, or it may be moved simply
on the smooth floor.

And said forward feed means may be either fixed on
to the bed or so designed that it may move slidingly and
freely on the bed.

BRIEF DESCRIPTION OF THE DRAWING

The nature and objects of the invention will be more
tully apparent from the following detailed description
of preferred embodiments thereof, taken in connection
with the accompanying drawings in which:

FIG. 1 1s a plan view of an apparatus for automati-
cally connecting shutter slat and preventing its disen-
gagement embodying the present invention,

FIG. 2 is an enlarged cross sectional view of the appa-
ratus for automatically connecting shutter slat and
preventing its disengagement taken on line II—II of
FIG. 1, |

FIG. 3 is an enlarged cross sectional view of the appa-
ratus for automatically connecting shutter slat and
preventing its disengagement taken on line IH—III of
FIG. 1, |

FIG. 4 1s a cross sectional view of the apparatus for

“automatically connecting shutter slat and preventing its

disengagement taken on line IV—I1V of FIG. 1, and

FI1G. 3 is a side elevation of the shutter slat showing
1ts important part in condition in which it is connected
and how it is prevented from being disengaged.

DETAILED DESCRIPTION

As shown in FIG. 1 and FIG. §, a shutter slat 1 used
for the apparatus according to the present invention
has a notch 3 in its upper curved connecting edge 2,
and a tongue-shaped piece formed by a pair of slots in
its lower curved connecting edge 4.

Said shutter slat 1 is moved exactly to the feed means
by means of a belt conveyor 6 and a guide roll 7,

As shown in FIG. 1 and FIG. 3, the feed means com-
prises a driving roll 8 driven by a prime mover and a
feed roll 9 having a surface exactly fitting the upper
surface of said shutter slat 1.

Between said driving roll 8 and feed roll 9 the shutter
slat 1 i1s guided along exactly on the roller conveyor 10
to the connecting position on the right.

Forward feed means comprises, as shown in FIG. 1
and FIG. 2, a patr of piston rod operating means 11, 11
positioned perpendicularly to the longitudinal direction
of said shutter slat 1 which is moved to the connecting

position, and a pair of piston rod operating means 12,
12 that make 11, 11 horizontal or incline them.

Said piston rod operating means 11, 11 are so de-
signed that the portion of the piston rod 13 which is
outside the cylinder is lengthened or shortened by oil
pressure or the like, and on the end of the piston rod 13
1s attached a fitting ptece 14 that fits the upper surface

of slat 1. -
Said piston rod operating means 12, 12 are so de-

signed that the portion of the piston rod 15 which is
outside the cylinder 1s lengthened or shortened by oil
pressure or the like.

Ahead of said forward feed means are provided L.-
shaped guide plates 16, 17, and the shutter slat 1 in said
connecting position is moved forward, guided by its
vertical and horizontal portions.

To the vertical portion of the L-shaped plate 17 is
mounted a limit switch 18, which operates when the
end of the shutter slat 1 touches it, and on the bed 19

right under the piston rod operating means 11 is
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mounted a limit switch 20 that operates when the pis-
ton rod operating means 11 lowers to horizontal posi-
tion.

The press means comprises a pair of punches 21, 22
that rise and lower, and as shown in FIG. §, pressing
and bending the tongue-shaped piece 5§ provided in the
lower curved connecting edge 4 of the shutter slat 1, it
prevents it from being disengaged.

23, 23 are the rails provided on the bed 19, on which
said right forward feed means and the L-shaped guide
plate 17 move shding.

The apparatus being thus constructed, when the shut-
ter slat 1 is moved to the connecting position by the
feed means, the limit switch 18 provided on the vertical
portion of the L-shaped guide plate 17 operates,
thereby causing said piston rod operating means 12, 12
to operate, shortening the part of the piston rod 15
which 1s outside the cylinder, and the piston rod operat-
ing means 11, 11 connected to said piston rods 18
lower to the horizontal position, turning down with the
fulcrum 24 as the center, and the fitting piece 14 fits in
said shutter slat 1. Then the limit switch 20 operates,
lengthening that portion of the piston rod 13 which is
outside the cylinder, thereby moving the shutter slat 1
to the holding position one pitch ahead, and holding it
in this position for a while.

While the shutter slat 1 i1s held in said holding posi-
tion, the next shutter slat 1 is moved to the connecting
position by the feed means. Thus, with the upper
curved connecting edge 2 of the shutter slat 1 which is
held in this position, is engaged the lower curved con-
necting edge 4 of the next shutter slat 1 that is moved
to the upper curved connecting edge 2, thereby con-
necting one shutter slat with another.

During the interval from the time the shutter slat 1
begins to be connected till it is finished, the piston rod
operating means 11, 11 and 12, 12 operate, putting the
fitting piece 14 in said holding position. Then the press
means operates, and bending upward the tongue-
shaped piece § which is provided on the lower curved
connecting edge 4, as shown in FIG. §, thereby pre-
venting the shutter slat from being disengaged.

When connecting of the shutter slat 1 is finished, said
limit switch 18 operates again, making the fitting piece
14 fit in the shutter slat 1 in the connecting position,
and moving it one pitch ahead, holds it. Thus, the pro-
cedure from the shutter slat beginning to be conected
and the fitting piece 14 being put back to the original
position to the press means operating, is repeated, and
thus the shutter slat 1 is connected with the next one,
preventing it from being disengaged and moving it
forward.

Although the invention has been particularly shown
and described, it is contemplated that various changes
and modifications may be made without departing from
the scope of the invention as set forth in the following
claims.

l claim:

1. Apparatus for automatically connecting shutter
slat and preventing its disengagement which comprises:
a feed means which moves the shutter slat having a
notch and slots for preventing its disengagement and
cut in specified dimension, to the connecting position
while guiding it exactly; a forward feed means that
moves the shutter slat, which is moved to said connect-
ing position, to the holding position and holds it there;
and a press means provided ahead of said holding posi-
tion in order to prevent the connected shutter slat from
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being disengaged, thereby automatically connecting
shutter slats that are sent to the connecting position
one after another, and preventing the connected slats
from being disengaged.

2. An apparatus accarding to. claim 1, wherein said slat
is .elongated and has hooklike portions on the opposite
longitudinally extending edges thereof, said notch being
formed in said slat adjacent one edge thereof and said
slots being formed in said slat adjacent the other edge
thereof for forming a bendable tongue,

said first-mentioned feed means moving said slat in a

first direction which is substantially parallel to the
longitudinal direction thereof for positioning said slat
in said connecting position; and

- said forward feed means moving said slat in a second
direction which is substantially perpendicular to said
first direction from said connecting position into said
holding position, said holding position being spaced
from said connecting position by a distance substan-
tially equal to the width of said slat whereby the
hooklike portion formed on one edge of said slat
becomes engaged with the hooklike portion formed
on the other edge of a further slat when said further
slat is moved into said connecting position by said
first-mentioned feed means.

3. An apparatus according to claim 2, wherein said
forward feed means includes an engaging member
adapted for engagement with a slat for moving same
from said connecting position to said holding position,
said forward feed means also including driving means
connected to said engaging member for moving same
horizontally between said connecting position and said
holding position and for raising same vertically relative
to said slat. |

4. An apparatus according to claim 3, wherein said slat
has a channel-like cross section which opens upwardly
when in said connecting and holding positions, said en-
gaging member being moved vertically downwardly into
the interior of said slat when same is in said connecting
position for engaging said slat, said driving means dis-
placing said engaging member horizontally after it en-
gages said slat for moving said slat from said connecting
position to said holding position, said driving means rais-
ing said engaging member vertically upwardly so as to
disengage said slat after it has been moved to said holding
position and additionally horizontally returning said en-
gaging member to a position wherein it is disposed above
said connecting position.

5. An apparatus according to claim 4, wherein said
driving means includes first fluid pressure cylinder means
having extendible ram means connected to said engaging
member and movable primarily in a horizontal direction,
said first cylinder means being mounted for at least lim-
ited pivotal movement about a substantially horizontal

axis, and said driving means including second fluid pres-

sure cylinder means. having a substantially vertically
extendible ram interconnected to said first cylinder
means for vertically swinging same for causing raising
and lowering of said engaging member.

6. An apparatus according to claim 4, wherein said
driving means includes a first drive device interconnected
to said engaging member for moving same horizontally
and a second drive device interconnected to said engaging
member for moving same vertically.

7. An apparatus according to claim 6, wherein said
press means includes a pair of movable press members
disposed in opposed relationship to one another, one of
said press members being positioned above said slats and
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movable downwardly toward said slats, the other press
member being disposed below said slats in substantial
alignment with said one press member and being mov-
able upwardly toward said slats, whereby movement of

6

devices including drive means for displacing the respec-

tive engaging member both vertically and horizontally.
l1. An apparatus according to claim 2, wherein said

press means includes a pair of movable press members

said pair of press members into engagement with said > disposed in opposed relationship to one another, one of

slats causes the tongue on one slat to be deformed into
the notch formed in an adjacent slat for preventing said
stats from being disengaged due to relative movement
therebetween in the longitudinal direction thereof.

8. An apparatus according to claim 2, wherein said
forward feed means includes a pair of substantially iden-
tical feed devices positioned adjacent said connecting
position and spaced from one another in the longitudinal
direction of said.slat, each of said feed devices having an
engaging member positioned for engaging a slat located
at said connecting position and for moving said slat sub-
stantially horizontally into said holding position.

9. An apparatus according to claim 8, including sta-
tionary frame means, slide means slidably mounted on
said frame means for linear movement relative thereto in
a direction substantially parallel to said first direction,
said slide means having one of said feed devices mounted
thereon and additionally having abutment means thereon
positioned in alignment with said first direction and dis-
posed for engaging the leading end of said slat as same is
moved into said connecting position for controlling the
proper positioning of said slat.

10. An apparatus according to claim 9, wherein the
engaging member associated with each of said feed de-
vices is mounted for both horizontal and vertical move-
ment relative to said frame means, and each of said feed

10

15

20

25

30

35

40

45

50

55

60

635

said press members being positioned above said slats and
movable downwardly toward said slats, the other press

member being disposed below said slats in substantial
alignment with said one press member and being mov-
able upwardly toward said slats, whereby movement of
said pair of press members into engagement with said
slats causes the tongue on one slat to be deformed into
the notch formed in an adjacent slat for preventing said
slats from being disengaged due to relative movement
therebetween in the longitudinal direction thereof.

12. An apparatus according to claim 2, wherein said

first-mentioned feed means includes conveyor means
for moving said slats longitudinally thereof in said first

direction, said first-mentioned feed means further in-
cluding a pair of opposed rollers disposed vertically
one above the other for rotation about substantially
horizontal axes, said rollers being adapted to have
said slat longitudinally fed through a nip defined
between said rollers, one of said rollers having
a peripheral contour similar to the cross-sectional
shape of said slat for assisting in guiding same,
and power means drivingly connected to one of said rol-
lers for rotatably driving same, whereby said rollers feed
said slat along said first direction into said connecting

position.
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