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_This invention relates to a device. for retaining ‘a re-

- movable panel in a frame and more particularly to a
unique -clip for holding a panel in a frame. The inven-
tion, while having broader applicability,’ is particularly
suitable for retaining screen or glass panels in.combina-
tion storm doors. ) ”

" Combination storm doors of the type having extruded
aluminum frames have been manufactured and sold
in increasing numbers in recent years. Such doors in-

.corporate glass and screen panels which may be attached

" to the door frame interchangeably according to the sea-
‘sont of the year. Some means must be provided for.re-

" movably holding the panels in the door frame, and the
‘device most commonly utilized for “this purpose is a

- small link mounted on-the door frameé:in overlapping
telationship with the -edge of the panel. - A number. of
such links are located around the periphery -of the panel

““to hold thé panel securely in place. These links or

panel retaining clips, as they are called, are secured to-

. the frame by virtue of a device known as a “rivnu S
which is a form of internally threaded rivet secured to
a wall of the appropriate frame members.. A “knur]”
or machine screw passes through a hole in the frame

- end of the retaining clip and is threaded into the rivaut.

Thus, when the knurl is tightened, the: retaining clip is

fixed in place. To remove the panel from. the door

frame,; the knurls -are loosened to allow the clips to
pivot away from the edge of the panel.

While panel retaining devices of the type just de-
scribed appear to be relatively simple, they are by no
‘means free of disadvantages. The devices themselves
are relatively expensive, when the cost is computed on 2
quantity basis, and even a small saving per- door can
--'make a significant difference in the profit shown by an
- establishment which manufactures ‘and/or sells doors
* in large numbers.

'A second disadvantage of such retaining devices con-
“cerns the manner of instailation. First a hole must be
~drilled or punched in the frame member; then the rivaut
" must be attached to a special gun; then the rivnut must

be inserted in the hole; and finally the gun must be actu-
ated to expand the nut to secure it to the frame member.

' When the nut has been installed, the knurl must be
~inserted through the retaining clip and then threaded into

“’the nut. Considering the fact that four to six refaining
“clips-are used: pér panel, it can be readily seen that'a sub-
stantial amount of -time is expended in installing the

" retaining devices. With the high cost of even relatively

" “unskilled labor, the high cost of such installation- be-
- comes self-evident. " SRR

.- A third disadvantage of the retaining clips used here-'’

‘tofore is that they- are subject to frequent failure. - It
"is not uncommon fo have the-rivnut become loosened,
so that it turns when an attempt-is. made to thread the
“knurl into or out ‘of the nut.. Frequently, after the doors

“are in use, the threads of :a rivout will become mutilated..-

In either case it is usually necessary to replace the nut
with another. In order to do. this, it is necessary to drilt
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_sitating an expénsive repair:

“that they project from a central

2 . ) .
ottt the old nut and then insert a larger nut in the-hole.
Such repairs require the services of a skilled serviceman
and are unduly costly, particularly when the travel time
of the serviceman to and from the site of the job is con-
sidered. T o - L

A fourth disadvantage of the retaining devices used
heretofore is that they are rigid and hold. the panels
rigidly in the door frame. When: the panels: are glass, a
sudden shock to the door. frame, as when the door is
slammed, frequently causes breakage of the glass, neces-

the prior retaining devices:is
portion of the frame
member, - In this position they tend-to catch.on clothing,
and they detract from the esthetic qualities of the door.
A more serious disadvantage. of such’ location of the

- A fifth disadvantage of

etaining devices is that a'wider frame member is-required

to accommodate the desired range of lateral adjustment

‘of the.conventional U-shaped expanders that -are utilized

to -adjust the width of the door to the size of different

‘door openings. .
" -With. the foregoing facts in view it is accordingly-a

principal object of the invention to provide a unique and
improved panel retaining device. : Cilan

Tt js a further-object of the invention.to provide a
panel retaining device which overcomes the failings and

- deficiéncies of the devicés known herétofore.

" More specifically, it is an objéct of the invention to

‘provide a ‘panel retaining device that is inexpensive to

produce ‘and install, that operates properly: -indefinitely
without-service, that does not project from the rear or
front surface of the door frame members, that retains
the-panels positively, yet resiliently, and. that operates -
easily. AR R R
The foregoing and otheér objects of the invention will
become more readily apparent upon consideration of
the following detailed description of the invention when
taken in conjunction with the accompanying drawings,
which illustrate a préferred embodiment of the invention
and wherein— : R :
Figure 1 is a‘transverse sectional view of the invention
with the operative parts shown in a first position;
Figure 2 is a similar view with the operative parts
shown in another position; : SRR
Figure 3 is-an end view as seen in the direction of th
atrows 3--3 of Figure 2; . :
Figure 4 is a perspective view of a unique retaining
clig which constitutes ‘a basic element of the invention;
and .
Figure 5 is a contracted plan view of the invention

' jllustrating the manner in which a screen panel is held

in a door frame.
-Briefly stated, the objects of the invention are accom-

' plished by providing a hollow, box-like frame with a re-
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silient clip, a ‘part of which is held within the frame, and

. another part of which extends from the frame in over-

lapping relationship with the edge of a panel which rests
against an abutment of the frame. The construction of

“the invention is such that the amount of exposure of the

clip outside of the frame may be adjusted manually. so

“that the.clip ‘either overlaps and engages the edge of the

panel or is. drawn back into’the frame away. from. the
panel. _As will be appreciated more fully from the de-
tailed description hereinafter, when the clip is drawn out-
wardly into engagement with the panel, tensing of a por-
tion of the clip within the frame member is decreased,
while the tensing of another portion of the clip,~ which
engages the panel, is increased. Conversely,’ when: the
clip is drawn away from the panel, the tensing:of the
panel engaging portion is decreased, while the tensing of
the portion within the frame member is increased. This
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mode of operation results in a highly effective panel re-
taining device.

Referring to the drawings, reference numeral 10 desig-
nates a hollow, box-like frame member, which is conven-
tionally formed of extruded aluminum. A pair of such
members form the opposite stiles or vertical rails of a
combination storm door as indicated in Figure 5. These
members in conjunction with horizontal members consti-
tute the frame of the door, the horizontal and vertical
members being joined in any conventional manner. For
purposes of description, but without any intent to limit
the scope of the invention, the frame member of Figures
1 and 2 may be said to have a front wall 12, a rear wall
14; and side walls 16 and 18. Side wall 18 is formed so
as to provide an abutment 2§ which engages the edge
portion of the rear surface of a removable panel gener-

~ally- designated 22. This panel may be glass or screen,
for example, a screen panel being illustrated. “As is well
known, the panel itself may have a hollow box-like sub-

-frame. 24 frequently provided with a groove 26 in which
the extremity of the screen wire 28 is held fixed by a rub-
ber or plastic cord 30. Opposite extremities of the panel
engage the abutments of the opposed vertical frame mem-
bers 1@ as shown in Figure 5. Panel retaining clips 34,
to be described, are provided to hold the pamel against
the abutments of the vertical frame members. The hori-
zontal frame members above and below -the panel may
have similar abutments and clips, but frequently the
member supporting the bottom of the panel will simply
have a channel in which the lower edge of the panel is
inserted. :

In accordance with the teachings of the invention, the
side wall 18 of the frame member 10 is provided with
an elongated slot 32 for each of the retaining clips 34.
The major axis of each slot is substantially parallel to
the front wall 12 of the frame member, and the slots are
located. just below the front wall and above the front
surface of the adjacent panel. The slots are preferably
preformed by a punch press.

Each slot is provided with a panel retaining clip 34
best seen in Figure 4. The clip is formed from a strip of
resilient material, preferably stainless stecl, shaped to the
configuration illustrated by conventional metal bending
techniques. One end of the clip has a smoothly curved
bend 36 of substantial length. In a practical form of
the-invention, this bend has a radius of curvature of ap-
proximately one-quarter inch. A second bend 38 is
formed intermediate the ends of the clip and is of con-
siderably shorter length so that the bend is essentially

sharper than bend 38. Another smoothly curved bend is *

formed at 39 and still another at 49, the opposite end of
the clip. Bends 3% and 48 may have less length than
bend 36 but are preferably longer than bend 38. The
radius of curvature of bends 39 and 46 may be approxi-
mately 3¢ to ¥ inch. Bend 3% may be just long enough
‘to form a smooth junction beiween intermediate portions
42 and 44 of the clip. With the clip in its relaxed state,
portion 42 bows slightly in the same direction as bends
. 36 and 38, while portion 44 bows slightly in the same
direction as bend 39. Another intermediate portion 46
may bow slightly in the same direction as bends 39 and
49. :

With the panels out of the way, the clips are instalied
in the associated frame members by threading the clips
through their slots, bends 36 first, in-a counterclockwise
direction as seen in Figure 1, Viewing the clips as they

_ appear installed, each may be deemed to have a first part
which extends from wall 14 to wall 12 (sloping toward
the panel), a second part which extends from wall 12 to
the panel, and a third part which extends away from the
panel snd is exposed for manual engagement. When the
clips are first inserted in their slots, they are forced rear-
wardly until the bends 39 envelop the edge of the asso-
ciated slots nearest the front wall 12, as shown in Figure
2. The panels are then placed against the abutments 28,
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4 .
and the clips are pulled or pushed outwardly from the
frame members into overlapping relationship with the
panels, as shown in Figure 1. Since the clips do not en-
tirely clear the space in front of the panels when they are
fully withdrawn into the frame members as shown in
Figure 2, it is necessary to provide a slight clearance be-
tween the edges of the panel and the adjacent side walls
of the frame members, as indicated at 48 in Figure §.
However, such clearance is conventionally provided even
with the retaining devices utilized heretofore.

The configuration and relative proportions of the parts
of the invention are such that when the clips are inserted
within their frame members, the intermediate portion 42
of each clip is tensed between the points of contact of
the bends 36 and 38 with the opposite walls 12 and 14
of the framie member. When the panel is in place, and
the clip is drawn outwardly into engagement with the
panel, the intermediate portion 44 of the clip is tensed
between the points of engagement of the bends 38 and
3% with wall 12 of the frame member and the edge por-
tion of the panel, respectively. With the configuration
shown and described, sufficient friction is created at the
region of contact between bend 36 and wall 14 to provide
a rolling-sliding contact, rather than a simple sliding con-
tact. The result is that when the clip is forced more
deeply into the interior of the frame member, by manual
pressure on the intermediate portion 46 and the bend 46,
the bend 36 volis upon the adjacent surface of the wall
14, and the intermediate portion 42, which normally
slanis toward the panel in extending from bend 36 to
bend 38, tends to become more nearly perpendicular to
the walls 12 and 4. Since the spacing between the walls
12 and 14 is fixed, the intermediate portion 42 becomes
more distinctly bowed, as shown in Figure 2, and the
tensing of the clip between walls 1Z and 14 is substan-
tially increased. - This results in increased resistance to
the movement of the clip away from the panel and en-
sures that the clips will not be moved away from the
panels under the jars and shocks which occur through
normal use of the door.

While the bend 36 does slide somewhat along the wall
14, the rolling contact is quite pronounced. The move-
ment of bend 38 on wall 12, on the other hand, is essen-
tially sliding, the force on this bend being applied sub-
stantially along wall 12 through intermediate portion 44
of the clip. In a similar manner bend 39 slides on the
surface of the panel subframe 24. The rolling movement
of bend 36 may be understood from the fact that inter-
mediate portion 42 constitutes a lever arm which moves
about its fulcrum at the point of contact of bend 36
with wall 14.

When the clip is forced out of the frame member into
overlapping relationship with the panel, rolling move-
ment is produced at bend 36, but in the opposite direc-
tion. This slants intermediate portion 42 toward the
panel, reduces the tensing of the intermediate portion,
and allows the clip to move toward the panel more read-
ily. However, bend 39 engages the panel almost imme-
diately after the intermediate portion 44 has begun to
move through the slot, and intermediate portion 44 is
tensed between the regions of contact of bends 38 and
39 with wall 12, and the subframe 24, respectively. Thus
the reduction in the tensing of intermediate portion 42
is accompanied by an increase in the temsing of infer-
mediate portion 44, thereby ensuring that the panel will
e securely held within the frame. -

The resiliency of the clip, and especially the inter-
mediate portion 44, affords an amount of “give” to the
panel retaining device which has been found in practice
1o reduce significantly the amount of glass breakage
caused by slamming or otherwise jarring the door. - Never-
theless; the panel is held tightly enough within the door
frame to prevent raitling.

It will thus be ‘apparent that the invention provides a
significantly improved panel retaining device. The device
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of the invention will operate properly indefinitely, but
should replacement of a retaining clip ever become nec-
essary, it is a simple matter to remove one clip and insert
anothet. While a preferred embodiment of the inven-
tion has been shown and described, it will be apparent
to those skilled in the art that modifications can be made
in this embodiment without departing from the principles
and spirit of the invention, the scope of which is defined

in the appended claims.. Accordingly, the foregoing em-

bodiment is to be taken as illustrative, rather than re-
strictive of the invention, and those modifications which
come within the meaning or range of equivalency of the
claims are included therein.

We claim:

1. An article of the type described, comprising a_hol-
low box-like frame member having front, rear, and side
walls and an abutment along one side thereof having
substantially the same orientation as said front and rear
walls, a panel having its rear surface against said abut-
ment, and a panel retaining clip composed of a one piece
detachable strip of resilient material having a first part
extending between and tensed between said front and rear
walls, a second part passing through the side wall adjacent
said panel and tensed between said front wall and the
front surface of said panel, and a third part extending
from said second patt and exposed for manual engage-
ment to move said second part into and out of said frame
member, whereby said panel is detachably secured to
said frame member, said first clip part having a curved
extremity engaging said rear wall, the friction between
said extremity and the rear wall being sufficient to cause
said ‘extremity to roll on said rear wall as said second

clip part is moved into and out of said frame member..

2. An article of the type described comprising a hol-
low box-like frame member having front, rear, and side
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walls, and an abutment formed at one side of and in a
plane intermediate the planes of said front and rear walls,
a panel having the edge portion of its rear surface against
said abutment, the side wall adjacent said abutment hav-
ing a slot along the edge of said front wall between said
front wall and the front surface of said panel, and a
panel retaining clip composed of a one piece detachable
resilient strip extending from a first gentle bend engaging
said rear wall to a second bend engaging said front wall
then through said slot to a third bend engaging the front
surface of said panel, the portions of said strip inter-
mediate said bends being tensed.

3. The article of claim 2, the portion of said strip be-
tween said first and second bends sloping from said first
bend toward the edge of said panel, said first bend having
a rolling contact with said rear wall, and said second bend
having ‘a sliding contact with said front wall, whereby
movement of said third bend toward said slot causes said
strip to roll about said first bend as said second bend

slides away from said slot, increasing the. tensing of the

portion intermediate said frst and -second bends while
decreasing the tensing of the portion intermediate said
second and third bends.
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