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[57] ABSTRACT

A louver assembly comprised of a plurality of interfit-
ting integrally molded plastic frames, preferably con-
structed from glass filled polypropylene. The louver
frames are integrally molded with flat side members,
louvers and intermediate support members. The side
members are flat with a flat front portion or extension
displaced from the side member but parallel thereto
Notches are integrally molded into the flat front por-
tion to cooperate with projecting lips on the rear por-
tion of the side member of adjacent frames to permit
locking engagement between adjacent frames in a lou-
ver assembly.

The louvers are arcuate louvers having intermediate
flat members molded thereto for vertical support. The
intermediate flat members are parallel to the side
members and contain integrally molded guide means
adapted to permit fastening of adjacent frames to each
other in a louver assembly.

7 Claims, 10 Drawing Figures
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INTEGRALLY MOLDED PLASTIC LOUVER
FRAME AND ASSEMBLY THEREOF

FIELD OF THE INVENTION

This invention is concerned with louver assemblies,
particularly plastic louver assemblies formed from a
plurality of integrally molded rigid plastic louver
frames.

BACKGROUND OF THE INVENTION

The louver assemblies of this invention can be used
as aerators in chemical splash towers, in buildings as air
ventilators or wherever louvers are presently em-
ployed. :

In louver construction, it is generally desirable to em-
ploy a louver assembly which is durable, rigid and eco-
nomical. Previously, in order to produce louvers of
rigid construction in the most economical manner,
wood or other inexpensive material was generally em-
ployed. Wood, however, while structurally strong, is
subject to rapid deterioration when used with certain
caustic chemicals. Thus, the use of wooden louvers is
limited to specific applications where the louvers are
not subjected to chemical attack or where they will be
continuously replaced. The former limits the range of
applications and the latter increases the cost.

Other materials such as metal have been suggested
but in order to overcome the chemical deterioration
the required type of material necessarily increases the
cost. Thus, in constructing such louvers, it has been im-
practical up to now to construct a louver assembly hav-
ing the desired mechanical strength and rigidity at a
low cost.

It is also desirable to construct a louver assembly
formed from individual louver frames designed to fit
together to form the assembly. The individual ele-
ments, however, must maintain their rigidty and must
be capable of easy removability and replacement. With
wooden or metal louver frames it has been difficult to
date to achieve economical frames designed for inter-
locking and easy removability.

A further feature desired in a louver assembly is the
ability to vary the direction of the arcuate louvers and
thereby provide different flow patterns within the as-
sembly.

It is therefore an object of the present invention to
achieve these desired objectives by constructing a lou-
ver assembly of integrally molided plastic louver frames
of high rigidity and strength at a low economical cost.

It is a further object of the present invention to
achieve these desired objectives by forming individual
integrally molded louver frames adapted to fit together
to provide the desired width and size louver assembly.

SUMMARY OF THE INVENTION

According to the present invention, the objectives
are achieved by constructing a louver assembly com-
prising a plurality of interfitting integrally molded plas-
tic frames. The frames are constructed preferably from
glass filled polypropylene and are molded. with flat side
members having a flat front portion or extension dis-
placed away from but parallel to the side members. In-
tegrally molded into the flat front portion are notches
which combine with projecting lips on the rear portion
of the side members to provide locking engagement be-
tween adjacent frames when the frames are assembled
into a louver assembly. The flat front portions of the
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frames, due to their displacement from the side mem-
bers, upon assembly overlap the rear portion of the ad-
jacent frame to provide mating engagement between
adjacent frames.

Within the frames a plurality of arcuate louvers are
integrally molded to the side members at substantially
right angles thereto. In order to provide vertical sup-
port for the louvers an intermediate flat member is pro-
vided which is generally parallel to the side members.
This support member also has molded to it a guide
means adapted to receive a screw or other appropriate
fastening device to permit fastening of adjacent frames
to each other in a louver assembly.

The individual louver frames are designed so that the
louvers, when placed in an assembly, have their arcuate
members vertically displaced from each other.

As can readily be seen by the construction of louver
frames in this manner, louver assemblies can be fabri-
cated of strong chemically resistant material for ready
adaptation into assemblies of a desired size and form.
Further, the frames can be interlocked into a rigid
framework while capable of easy removal if so desired.

These and other objects and advantages of the inven-
tion will become more apparent from the following de-
tailed description. and appended claims taken in con-
junction with the accompanying drawings.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a louver assembly
formed in accordance with this invention;

FIG. 2 is a front plan view of a louver assembly
formed in accordance with this invention;

FIG. 3 is a side cross-sectional view of a louver frame
formed in accordance with this invention;

FIG. 4 is a top plan view illustrating in partial cross-
section the guide means of the louver frame formed in
accordance with this invention;

FIG. § is a partial perspective view of two frames
formed in accordance with this invention prior to their
assembly into a louver assembly;

FIG. 6 is a partial side view of a louver assembly
formed in accordance with this invention;

FIG. 7 is a partial perspective view illustrating the
guide means of the louver frames, formed in accor-
dance with this invention;

FIG. 8 is a cross-sectional view taken along line 8—8
of FIG. 6;

FIG. 9 is a cross-sectional view taken along line 9—9
of FIG. 6; and

FIG. 10 is a cross-sectional view illustrating the guide
means and a fastening device used to assemble two
frames into a louver assembly.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to the Figures, there is shown in FIG.
1 a louver assembly 10 formed of interfitting individual
louver frames 11, 12 and 13. As shown in FIG. 1, the
louver assembly provides a compact rigid assembly
held together in a rigid framework. Further, the assem-
bly, formed as it is of individual generally rectangular
integrally molded plastic louver frames 11, 12 and 13,
can be economically assembled into an integral unit
from frames made of relatively impervious material
such as glass filled polypropylene. Additionally, be-
cause the frames are integrally molded they provided
strength and rigidity at lost cost. When assembled in
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guide posts 28 to spring load the cover 26 and urge the
cover toward its sealing position as shown in FIG. 3.

In order to raise the cover 26 from its closed position
(FIG. 3) against the biasing of springs 34 to its open po-
sition (FIG. 2), an eccentric means in the form of an
arm 36 is fixed to a rotating shaft 38 which is rotatably
mounted on the framework 10. The eccentric arm 36
is connected to the cover 26 by means of U-shaped link
members, generally designated 40. The link members
40 each has the end of one leg 40a thereof pivotally
connected to the eccentric arm 36 and the end of the
other leg 40b thereof pivotally connected to the cover
26. Thus, on rotation of the shaft 38 in the direction of
arrow A (FIG. 3), the eccentric arm 36 will rotate with
the shaft and cause the U-shaped link members 40 to
move to the position shown in FIG. 2, raising the cover
26, and with the shaft 38 disposed within the curvature
of the U-shaped link members 40. As can be seen in
FIG. 2, with the cover raised and the U-shaped link
members 40 in the position shown, lines passing
through th pivot connections of the link members to
the eccentric arms 36 and cover 26 as disposed over-
center (to the right in FIG. 2) of the rotating shaft 38,
and thereby holds the cover in its raised or open posi-
tion against the downward biasing of springs 34.

In order to rotate the shaft 38 to raise the cover 26,
a manually manipulatable lever arm, generally desig-
nated 42, (FIG. 4) is pivoted intermediate its ends, as
at 44, to the framework 10. The lever arm 42 has one
end 42q provided with a flange 425 for manual manipu-
lation by a user of the machine, particularly to depress
the end 424 of the lever arm downwardly in the direc-
tion of arrow B (FIG. 4) toward the phantom position
shown. The opposite end of the lever arm 42 is pro-
vided with an arcuate gear rack 42¢ concentric to the
pivot 44 of the lever arm and in mesh with a gear 46
fixed to the shaft 38 so that the shaft will rotate to open
the cover 26 in response to a user pushing down on the
lever end 424, as described above.

Means are provided to start the cycle of operation of
the copying machine automatically in response to rais-
ing the cover 26 from its closed to its open position.
Such means includes a switch, generally designated 48
in FIG. 4, and a cam member 50 fixed for rotation with
the shaft 38. As is apparent, rotation of the shaft 38 in
the direction of arrow A (FIG. 3) causes the cam mem-
ber 50 also to move in the same direction, as indicated
by arrow C (FIG. 4). The switch 48 has a roller mem-
ber 52 disposed in the path of rotation of the cam 50
so that when the cam is rotated, as described above, it
will engage the roller 52 and actuate the switch 48 to
automatically start a cycle of operation of the copying
machine as the cover 26 is raised.

Means is provided to move the cover 26 back from
its open to its closed positions automatically at a prede-
termined point in the cycle of operation of the copying
machine. More particularly, as is known, many such
copying machines employ endless chains or belts to
move certain operative components such as a platen
which carries the original to be copied. With the inven-
tion herein, a pin member 54 (FIG. 4) is mounted on
a chain, belt or the like, indicated by the dot-dash iine
56, for movement into the path of the flange 42b of the
lever arm 42 when the lever arm is in its lower position
as shown in phantom, and with the cover raised. As the
pin 54 moves with the chain or belt 56 in the direction
of arrow D during a cycle of operation of the copying
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machine, the pin will come into contact or strike the
underside of the flange 42b which thereby overcomes
the over-center condition of the U-shaped link mem-
bers 40 so that the springs 34 causes the cover 26 to au-
tomatically close at that point during the cycle of oper-
ation of the machine. A spring 58 (FIG. 4) also is pro-
vided between the end 424 of the lever arm 32 and the
framework of the copying machine to assist the springs
34 and to aid in returning the lever arm 42 back to the
position shown in full lines in FIG. 4. As the shaft 38
rotates with the link member 40 during the closing of
the cover 26, the cam member 50 will become disen-
gaged from the roller 52 of the switch 48 and break the
contacts of the switch to stop the operation of the copy-
ing machine automatically in response to closing the
cover 26.

FIGS. § through 7 show an embodiment wherein
means are provided to automatically close the cover for
the developer trough automatically when the copying
machine is lifted off of a supporting surface 60, such as
a tabletop or the like, to prevent spillage of the devel-
oper liquid during transportation of the copying ma-
chine.. Although the configuration of certain of the
components are slightly different from comparable
components shown in FIGS. 1 through 4, like numerals
have been applied where applicable, for clarity pur-
poses. With the apparatus shown in FIGS. § through 7,
the cover 26 for the developer trough 12 is fixed to a
plurality of vertically extending legs 62, two legs on
each side of the copying machine. The legs of each pair
on opposite sides of the machine are connected to a
common shoe or foot means 64 on the underside of the
framework 10 whereby the cover 26, legs 62 and shoes
64 comprise a unitary structure for vertically recipro-
cating movement relative to the framework of the ma-
chine. The legs 62 are vertically reciprocatably re-
ceived in brackets 66 providing guiding support for said
unitary structure. In essence, the shoes 64 (and legs 62)
thereby are yieldably mounted so as to move upwardly
to a retracted position shown in FIGS. § and 6 relative
to the framework of the copying machine when the
copying machine is placed on the supporting surface
60, and to move to an extended position as shown in
FIG. 7 under gravity and under the biasing of springs
68 which surround the legs 62 when the machine is
lifted off of the supporting structure. With the cover 26
rigidly fixed to the legs 62, the cover will move there-
with to a sealing position on top of the developer
trough 12 as shown in FIG. 7 when the machine is lifted
and transported, thereby preventing spillage of the de-
veloper liquid 14. When the machine is repositioned on
a supporting structure, the shoes 64 and legs 62 will be
forced upwardly or retracted and thereby raise the
cover 26 to its open position.

The foregoing detailed description has been given for
clearness of understanding only and no unnecessary
limitations should be understood therefrom as some
modifications will be obvious to those skilled in the art.

We claim:

1. In a copying machine which includes a framework
on which is mounted a developer trough for containing
developer liquid through which copy paper or the like
is passed, a cover for sealing said trough to prevent
evaporation loss or spillage of the developer liquid, said
cover being movably mounted on said framework for
movement between an open position to permit the
copy paper to be passed through the trough and a
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5. A louver assembly comprising a plurality of inter-
fitting integrally molded plastic frames each of said
frames including front and back portions respectively
dimensioned to provide mating engagement of the
front portion of one frame with the back portion of the
adjacent frame, a plurality of louver members disposed
within and carried by each said frame, and locking
means on said frames for maintaining said frames in as-
sembled condition, at least one supporting member in-
terconnected between each of said louvers and adapted
to provide support for said louvers, said supporting
member comprising a substantially flat member inter-
connected between the louvers and to which each of
said louvers is connected, each of said support mem-
bers having at least one integrally molded guide means
adapted to permit fastening of adjacent frames to each
other.

6. A louver assembly comprising a plurality of gener-
ally rectangular integrally molded plastic frames having
front and rear faces and including side members com-
prised of slat members having their flat sides disposed
in facing relationship with opposed members, each of
said side members having a flat raised front portion
parallel to said side members and being joined to said
side members along a front edge of said side member,
said flat raised front portion adapted to overlap the
back portion of an adjacent frame, and dimensioned to
form an interfitting receptacle for the rear face of a
similar frame, at least one intermediate supporting
member disposed with its flat sides substantially paral-
lel to said side members, said supporting member hav-
ing at least one guide means integrally molded into said
support member for the fastening of adjacent frames to
each other, a plurality of substantially parallel and sym-
metrically arranged louver members having arcuate
cross-sections disposed within said frame between said
side and intermediate members and joined thereto at
their ends, the arcuate portions of said louvers being
oriented at an angular relation to the planes defined by
the faces of said frame, said front face to said side
members, and locking means on said frames for releas-
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ably maintaining said frame in engagement within a
similar frame, said locking means comprising a plurai-
ity of notches inserted at the front edge of said side
members and a plurality of lips mounted to the back
portion of said side members, said notches and said lips
adapted to releasably interlock and maintain said
frames in assembled form.

7. A generally rectangular integrally molded plastic
frame having front and rear faces and including side
members comprised of slat members having their flat
sides disposed in facing relationship with opposed
members, each of said side members having a flat
raised front portion parallel to said side members and
being joined to said side members along a front edge of
said side member, said flat raised front portion adapted
to overlap the back portion of an adjacent frame when
said frames are mounted in a louver assembly, at least
one intermediate supporting member disposed with its
flat sides substantially parallel to said side members, in
which said supporting member has at least one guide
means integrally molded into said support member for
the fastening of adjacent frames to each other, a plural-
ity of substantially parallel and symmetrically arranged
louver members having arcuate cross-sections disposed
within said frame between said side and intermediate
members and joined thereto at their ends, the arcuate
portions of said louvers being oriented at an angular re-
lation to the plane defined by the faces of said frame,
said front face of said side members dimensioned to
form an interfitting receptacle for the rear face of a
similar frame, and locking means on said frames for re-
leasably maintaining said frame in engagement with a
similar frame when said frames are mounted in a louver
assembly, comprising a plurality of notches inserted at
the front edge of said side members and a plurality of
lips mounted to the back portion of said side members,
said notches and said lips adapted to releasably inter-
lock and maintain said frames in assembled form when

said frames are mounted in a louver assembly.
* 0k X %k
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this form, the assembly can be used as a splash tower

in a chemical plant or as a ventilation device.

In order to permit the formation of a louver as-
sembly the frames must be designed to not only fit
together but must also be easily removable. As shown

in F1GS. 2, 3, 4 and 5, the individual integrally molded:
plastic frames have front and rear faces with side

members. 14 and 15 having front and back portions
respectively dimensioned to provide mating engage-
ment of the front portion of one frame with the back
portion of the adjacent frame. As shown, the side

side members having their flat sides disposed in facing
relationship with. opposed members. Molded to the
front portion of side members 14 and 15 are flat ex-
tensions or front portions 16 and 17 displaced away
from but parallel to the flat side members 14 and 15
The flat raised front portions 16 and 17 are joined to
the side members 14 and 15 along the front edge of the

side members and are designed to overlap the rear-

portion 18 of an adjacent frame to form an interfitting
receptacle for the rear face or portion 18 of adjacent
frame when the frames are assembled into a louver
assembly, as shown in FIG. 6. The overlapping of the
frames thus permits the mating engagement. of- the
front portion of one frame with the back portion of an
adjacent frame. : _

It is also necessary, however, to provide some
device to releasably secure the individual frames to-
gether in a relatively easy manner while simultane-
ously insuring that the assembly will remain intact
after installation. In order to accomplish these re-

‘quirements; a locking means is provided.on each frame.

Integrally molded into -the.-front portion of “the
frames are a plurality of notches 19 disposed at the
junction of the flat side members 14 and 15 and the

front portions 16 and 17. At the rear of the side mem-’

bers 14 and 15, a plurality of lips 20 are arranged to
permit the releasable:interlocking engagement of the
lips 20 in the notches 19 when the frames are joined

are mounted to the edge of the back portion of each
side member and are adapted to permit the removable
locking engagement of the lips 20 in the notches 19.
The manner in which the frames are interconnected
by the notches and lips can clearly be seen in FIGS.

4.
arcuate member 21 in each adjacent frame forms a
common plane. However, by the unique combination

of integrally molded louvers; notches, lips and flat
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raised front portions the arcuate’ louvers can .be
arranged . in a louver assembly in various. geometric
configurations. Thus, -as shown in FIG. 6, the arcuate
louvers 21 can be arranged in adjacent frames at
180° angles to each other to form a cascading effect
between the louvers of adjacent frames. If so desired,
however, because of the unique features of this inven-
tion, various permutations and combinations of the
arrangement . of louvers in adjacent frames can be
formed. Thus, for example, all the louvers in three
adjacent frames -can be arranged to all face up or

down, or however desired. : :
As shown in FIGS. 5 and 7, the louvers 21 are
integrally molded to the side members 14 and 15 and
have' intermediate slat or support members 22 dis-
posed generally parallel to the side . members 14 and
15 intermediate between them. The support members
22 are disposed with their flat sides substantially
parallel to the side members 14 and 15. The support-
ing member 22 is molded or connected to the louver
21 to thereby vertically support the louvers 21 in
the portion between the side members 14 and. 15.
Integrally molded into the support members.22 are
guide means 23 adapted to receive a rivet 24 or other
similar fastener as shown in FIG. 10 when the louver
frames are mounted together into a louver assembly.
. In the foregoing, the invention has been-described
in- reference to- specific exemplary embodiments.: It
will be evident, however, that variations and modifica-
tions, as well as the substitution of equivalent con-
structions ‘and arrangements . for those shown for
illustration, may be made without departing from the
broader scope and spirit of the invention as set forth

"in the appended claims. The specification and ‘draw-

40

- together in a louver assembly. Preferably, the lips 20 .-

45

6 and 9. As shown in FIG. 8, the remaining area of '

the side members 14 and 15 fit together in an over-_
-+ .50

lapping arrangement. L
Within each frame 11, 12 and 13 arcuate louvers 31

are integrally molded at a slight‘downward angle .as -

shown in FIGS. 6 and 7. This downward angle, when
the assembly is used as a splash tower, permiits the
fluid to cascade down the individual frames as can be
visualized from following an imagined line of travel
down the frame in FIG. 6. Thus, in each of the frames,
disposed “at' substantially. right angles to the' side
members 14 and 15, are a plurality of paratlel and sub-
stantially symmetrically arranged arcuate louvers 21.
The arcuate portions of the louvers 21 are oriented at
an angular relationship to the plane defined by the
faces of the frame. As shown in FIGS. 6 and 7, the
louvers, notches and lips in adjacent . frames are
arranged so that the arcuate louver members in adja-

. cent frames are vertically displaced relative to each

other when the frames are assembled. As shown in

FIGS. 6 and 7, the louver members are disposed-in:
each a_djacent frame so that the lowest point on each.
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ings accordingly to be regarded in an illustrative
rather than in a restrictive sense. '

What is claimed is: ] T

1. An integrally molded rigid plastic louver frame
comprising .at least two generally vertical side mem-
bers, a plurality of parallel substantially rigid arcuate
louvers connected to said side members at substan-
tially right angles thereto, at least one flat supporting
member parallel to said side- members to which each
of said louvers is molded, said supporting member pro-
vided with at least one integrally molded guide means
for the fastening of adjacent supporting members to
each other when said frames are mounted into a
louver assembly. o . ' P

2. An integrally molded rigid plastic louver frame
as- set forth in claim 1 in which the side membérs are
provided with a locking means adapted to properly
position and fasten 'said louvers together when said
frames are mounted into a louver assembly.

3. An’integrally molded rigid plastic louver frame
as set forth in claim 2 in which the locking means
comprises the .combination. of a notch inserted in the
front portion of said side member and a lip mounted
to the back portion of said side member, said lip and
said notch adapted to permit the locking engagement
of said lip and said notch on adjacent frames when
said frames are mounted into a louver assembly.

4. An integrally molded rigid plastic louver frame
as set forth in claim 3 in which the louvers are com-
prised of a plurality of parallel arcuate substantially
rigid members disposed within each of said frames-at
substantially right angles to.the sidés of said frames.



