Oct.5,1937. A LANG | 2,094,991
i ‘METAL - SCREEN- AND METHOD OF MANUFACTURE ’ :,
Filed Ap'ri_l 18, 1936.
FEce.l. L iR 2.
43”/0 P %
(/,___;'Ullg.ﬂn/,‘_/_"_l!w'u'___}

N,
- ey’ .. o 3
> R oy
AP ;I
4 3]

P
n

/3~

A -—
7 , =
1 DA R
T 5 : " '
AT " -
4 !
tht .
11 Y

14 L

“ [

=)

I;
= P i
= Pl
= NI
- ll
=
=

1=

|

7
L
I
I
[y
bt el

INVENTOR.

BY Y/ S S
/" W it




10

15

20

2

(5.}

30

35

40

45

50

55

Patented Oct. 5, 1937

UNITED STATES

209491

PATENT OFFICE

2,094,991

METAL SCREEN AND METHOD OF MANU-
FACTURE :

Albert Lang, Berkeley, Calif.
Application April 18, 1936, Serial No. 75,134

11 Claims.

‘The present:-invention relates to an improve-
ment in metallic window screens and more par-
ticularly to an improved metallic frame for win-
dow screens:and a method of manufacturing
- same.

An object of the 1nvent10n is to- prov1de a metal-
lic screen of novel: construction in which the
metal thereof: is disposed in its most effective
position with respect.to the strains and stresses
set up therein by the screen fabric secured there-
upon..

Another object of the invention is to prov1de'

a strong and inexpensive metal frame for screens
of the type having a channel into which the edges
of a screen fabric are secured by a metal rod or
other member forced into the channel in wedg-
ing engagement with the screen fabric.

Another object of the invention is to provide
a metal frame for-a window screen having a con-
tinuous-channel extending around one side there-
of in which ‘the inside corners of the channel
are rounded to receive the screen fabric and pre-
vent damage thereto at: this point.

Another object of the invention is to provide a
metal frame for a screen fabric having a con-
tinuous .channel extending therearound in which

the channel is rounded at its corners to permit .

the use of a screen. securing rod having arcuate
corner bends. -
-Another -object of the invention is to provide

a metallic frame for window screens having a.

securing rod channel with a reinforcing reentrant
flanged portion- dlsposed along the inside edge
thereof.

A further object of the invention is “o provide
a method of forming a metallic. frame having a
channel and a reentrant flanged reinforcing. rib
along its inside edge which will produce g round-
ed inner surface in the channel at the corners
of the frame..

For a. better understanding of the invention
reference should. be had to the accompanying
drawing where there is shown by way of illus-
tration and not of limitation, fragmentary parts
of a complete window screen constructed in ac-
cordance with a preferred embodimerif- of the
invention.. ,

In the drawing

Figure 1 is a fragmentary back view-of a win-
dow screen having parts-broken away to disclose
the manner of securing the screen fabric. upon
the frame,

Figure 2 is a view similar to Figure ’I showing.

the front surface of a window screen at another
corner thereof,

(ClL. 156—14)

PFigure 3 is a back view of a portion of a screen
frame member of preferred construction showing
the channel and the reinforcing reentrant flange

with one‘of the mitre cuts made therein to form:

a corner-in the frame,

Figure 4" isa fragmentary perspective view
showing one form: of die and shear which may
be used to-provide the corner forming mitre cut
of the frame member illustrated in Figure 3, and

Figures 5, 6, 7 and 8 are fragmentary views
showing ‘other forms .of frame forming strips
which are adapted to and contemp]ated by this
invention.

10

In the constructmn of metalhc window screens: . -

of the character.contemplated by this invention,

it :is desirable that the completed screen be: of

light' construction and at the same time of. suf-
ficient strength to maintain the screen fabric in
a taut condition. - These. conditions are: satisfied
in the present invention by forming the screen
of three major parts, one part being a channel
forming frame member and the other two parts
being the screen: fabric and a screen fabric re-
taining rod which is adapted to be disposed into

wedging relation with: the screen fabric in the'

channel of the frame member.
The present invention distinguishes over the
invention disclosed and claimed in my copend-

ing apblication, Serial Number 75,133, filed on’
even date herewith, in that the screen frame has:

improved and.novel features which impart great-

er stiffness. to- the frame and also -provide 'a:

rounded screen. fabric .supporting surface at the
corners of the frame which will prevent damage
to:the screen  fabric and permit the use of a
spring steel rod in the screen recelvmg channel
of the frame.

At the present time, to prov1de -sufficient stlﬁ-

ness in a metallic screen frame 'of the channel”

type, it is the custom to fold the frame forming

strip to provide a. rectangular box-like cross sec-"
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tion along the outer edge of the frame and locate -

the screen receiving channel along the inside edge
thereof. - The best example of such a construc-

tion, at present known: to the applicant, is illus-:

trated in United States Patent No. 1,187,402,
dated June 13, 1916, to Clifford Traut. In-this
patent the.screen fabric. recéiving  channel is
formed at the inside of a frame portion of rec-
tangular ‘cross section by a spaced upstanding
flange extending along the inside edge thereof
With such an arrangement it will be readily seen

that the unsupported flange thus formed. will be
required to take all of the strain exerted ‘by. the: -
5%

scereen fabric and consequently a frame of: thls
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- construction 1s llmited to comparatwely small
screens. - For example; a screen not. materially
greater than thirty-six ‘inches in length.

_As distinguished from the arrangement shown

5 in the above patent, the present invention con-
templates the formation of .a:rectangular box-
like reinforcing cross: section or: rib along .the

_Inside edge of the frame and a ‘location of the
screen fabric receiving channel at the outside of

10 this reinforcing. section or rib. This will dispose

- the metal .of the frame member in a position
where the strains exerted by the screen fabric
will be applied directly thereupon and produce
& screen frame that will effectively maintain the

15 Screen fabric taut under all conditions. As a re-
sult it is possible, with the construction herein
disclosed, to construct larger screens than have
been heretofore made.  For example; the appli-
cant has made screens of his improved construc-

‘20 -tion having a length of sixty inches,

~In PFigures 1 and 2 of the drawing; the screen
frame, designated generally by the numeral 10,
is_shown as ‘having a-screen fabric {1 secured

thereupon by means of a wedging rod-12. which"

25 is adapted to be wedged with the edge of: the
- screen fabric in a channel i3 formed in‘the frame
10. -In these figures of the drawing, the frame 10
is shown as formed of a continuous longitudinally

folded strip of metal  I4 having mitre cuts ‘15 -

30 extending from:the inside partially through the
folded strip 14 at points correspondmg to- the
corners of the completed frame.

In Figure 3 of the drawing, there is shown a

- - short-length of the frame forming strip (4 having

35 a corner forming mitre cut 15 made therein. As

-~ shown, the mitre cut |§ extends through the inner
. edge of the folded strip i4 to a point in line with
the surface of the outside wall of the channel 3.

.- 'This permits the uncut:-portion of the:strip 14 to

. 40 be bent around the mitre cut 5 and thus form a

. right angle corner for.the screen frame 10 which

‘will. not require any :welding or other securing

means at this:point. When the frame: -forming

strip 14 is provided with four mitre cuts 15 it will .

45 be seen that a complete frame 10 may be formed
“from a single strip of metal with but a single joint
therein at the meeting ends of the strip 14. At

the same time the:frame thus formed will have .
an ‘uninterrupted- or continuous channel: {3 ex-"

50 tending entirely therearound. Ashere illustrated,
the frame 10 has a flange 16 éxtending outwardly

from the channel 13 and at .the inner edge of the .

channel 13 there is. a-box-like structure:or rib 11
of rectangular cross section which is formed by a.
55 reentrant. flange 18:that is disposed in spaced
relation with the outside:wall of the channel {3
so-as to provide opposed surfaces between which
the screen securing rod 12 may- be wedged to
secure the screen fabric II upon the completed

60.frame. This.disposition of a box-like structure -

or.rib 17 along the.inside of the frame 10 locates
the metal of the frame in its most effective posi-
tion to impart rigidity to the frame and also pro-
vides a relatively: wide surface over which the
68 screen fabric {1 can:be drawn and. thus greatly
‘reduces the possibility- of a fracture of the screen
fabric |1 when it is being secured upon the frame.,
In addition to disposing the metal of the strip
18 in its most effective ‘strain- supportlng position
70:upon the frame 10, this construction also lends
ftself to the formation of a rounded: screen fabric
engaging surface 19 at the corners of the screen
frame. -This rounded screen fabric engaging sur-
face 18-is -produced by collapsing: the box-like
18 st.ructu.re or rib 11 p,djacent the mitre cuts 15 so

as to curve the reentrant flange 18 inwardly upon
the frame 10 at these points. .
In Figure 4 of the drawing, there is shown an -
arrangement wherein the mitre cut 15 and ‘the e
curved surfaces 19 upon the box-like structure 11 5
may be formed in a single operation. - As here
shown, the frame forming strip 14 is'disposed in
a-channel-like shearing die 20 which has a co-
operating shearing or -punching ‘tool 2i. The .
cutting end of the shearing tool 21 is prefera.bly' 10
formed as'an inverted triangular pyramid having
two vertically disposed sides which form the
sides of the mitre cut 5. With a shearing tool of
this character it will be rea\ﬂ-y seen that as:the :
point of the shearing tool 21 is forced down upon 15
the frame forming strip 14, as illustrated, it will :
form a 90 degree mitre cut from the outside wall~
of the channel 3 inwardly and eventually col-"
lapse the box-like structure 1. This will bend::
the reentrant flange {8 outwardly with respect 20
to the channel 13 and thus form the. .curved
screen fabric .supporting surface:{9: previously
referred to. In this figlre of the.drawing; the
shearing tool 2{ is shown in its‘initial: cutting:

position, but as having been thhdrawn to this"25 e

point after making a mitre cut 15.

In my above identified copending: appllcatlon‘_'
there is disclosed and. claimed the use of a’screen
retaining rod- 12 having outwardly bowed por=: -
tions which reinforce the frame (0 by producing 30 ~
an inherent outward biasing force.in the side of -
the frame," As therein illustrated and deéscribed,
the retaining rod (2 has a substantially: square

‘bend at each corner of the:frame 10, A bend ‘of

that character can be formed c¢old: in" ordinary'35r'
cold drawn steel or iron rod, but where spring
steel is desired, it is necessary to heat the rod in: -
order to make a right-angle bend: without frac-:
turing the rod at this point. In the presént in-" | -
vention this difficulty is overcome by the rounded- 49 - -

_surface within the channel 13 at each corner of:

the frame 10, as it is possible with sucha rounded
channel to use a: retaining rod. having a round’ .
corner bend such as can be formed in‘a spring
steel rod without heating the rod. “A further ad- 45
vantage -obtained by the rounded surface upon
the-inside of the channel 13 and. a rounded bend:

in the rod 12 at each corner of the frame, is that

it provides a substantially diagonal disposition:of
a portion of the retaining rod 12 at this point. 50
This imparts additional rigidity at the corners.of '
the screen frame 10 which will ‘'serve:'to retain.
the frame 10 in its original squared condition. -’
While the screen frame 10 is shown and de--
scribed above as having a box-like structure 1T g5
formed by bending the metal of the frame form-
ing strip ‘14 upon itself to.provide a reentrant:
flange (8, it is to be understood that this box-like
reinforcing structure 1T upon ‘the- screen frame i
may take a number of different forms. .« " 60
In Figure 5 there is shown a’ portion of a
frame forming strip, designated by the numeral
22, having a box-like structure 23: of rectangu-
lar outline in which a reentrant flange 24 termi- -
nates at the bottom of the channel 13 in‘an ad- 85
ditional flange 25. g :
In Figure 6 of the drawing, there is shown a
frame forming strip 26 having a box-like struc-

ture 2T of rectangular cross section in which ‘a

reentrant flanged -portion 28 terminates in an 79
outwardly extending flange 29 which engages the -
bottom surface of the channel 13. :

In Figure 7 of the drawing, the box-llke reln-
forcing structure along the inside edge of the -
frame forming strip, designated by the numeral 75
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30, is a cylindrical beading 3{ extending along
the inside edge thereof. This beading 31 is
formed by rolling the metal at this point in-
wardly into the channel {3 so that the free edge
thereof may be collapsed to provide the curved
surface at the corners of the frame when the
mitre cuts 14 are formed therein, as descrlbed
above.

In Figure 8 of the drawing, there is shown a
portion of a frame forming strip 31 having the
channel {3 completed by rolling up the inner
edge of the strip 31. This construction provides
a rounded bearing surface 33 over which the
screen. {abric may be drawn and the free edge
thereof may be collapsed to provide the rounded
corner, as above described, when the mitre cuts
are formed therein, as contemplated by this in-
vention.

In all of the arr angements disclosed above, it
will be noted that the frame forming strips have
the stiffening flanges or ribs disposed along the
inside of the channel 13, and as a result the
stresses exerted by the screen.fabric Il will be
applied directly upon the major part of the
frame rather than upon an inwardly disposed
and unsupported flange, as-is disclosed by the
prior art.

While I have, for the sake of clearness and in
order to dlsclose the invention so that the same
can be readily understood, described and illus-

trated specific devices and arrangements, I desire

to have it understood that this invention is not
limited to the specific means disclosed, but may
be embodied in other ways that will suggest
themselves to persons skilled in the art. It is
believed that this invention is new and it is de-
sired to claim it so that all such changes as come
within the scope of the appended claims are to be
considered as part of this invention.

Having thus described my invention, what I
claim and desire to secure by Letters Patent is—

1. A metallic frame for a window screen having
its sides formed of a continuous strip of sheet
metal turned inwardly along its inside edge to
provide a support in the plane of the screen sub-
stantially wider than the thickness of said metal
strip over which the screen fabric may be drawn,
and having an upwardly turned portion with an
outwardly extending flange forming in conjunc-
tion with said support a channel outside of said
support into which a screen securing rod may be
disposed, the outwardly extending flange upon
said upwardly turned portion serving to rein-
force said latter portion and as a means for se-
curing the frame upon a supporting surface.

2. A metallic frame for a window screen having
its sides formed of a continuous strip of sheet
metal folded inwardly upon itself along its inner
edge to form a hollow rectangular rib over which
the screen fabric may be drawn, and having an
upwardly turned portion with an outwardly ex-
tending flange along its outer edge which in con-~
junction with said rectangular rib forms a sup-
port engaging surface and a channel outside of
said rib into which the edge of the screen fabric
and a securing rod may be disposed in a con-
cealed manner.

3. A metallic frame for a window screen hav-
ing its sides formed of a continuous strip of sheet
metal turned inwardly upon itself along its in-
ner edge to provide a hollow reinforcing rib over
which the screen fabric may be drawn, and hav-
ing an upwardly turned portion with an out-
wardly extending reinforcing and support en-

3

gaging flange disposed in spaced relation to said
reinforcing rib and forming in conjunction there-
with a channel into which the edge of a.screen
fabric and a securing rod may-be disposed.

4. In a window screen frame, the combination
of a strip of sheet metal folded lengthwise to form
a channel having.a reentrant flange disposed in-
termediate the sides thereof and forming a box-

(31

like structure along the inside of the strip-over

which a screen fabric is drawn, said strip being
bent at mitre cuts extending through said box-
like structure and the bottom of the channel at

points corresponding to the corners of the frame,

a screen fabric having its edges disposed over

said box-like structure, and a reinforcing rod
" disposed in said channel in wedging relation he-

tween the outside wall thereof and the reentrant
flange of the box-like structure:

5. In a window screen frame, the combination
of a strip of sheet metal folded lengthwise to form
a-channel having a reentrant flange disposed in-
termediate the sides thereof and forming a box-
like structure along the inside of the strip over

15

20

which a screen fabric is drawn, said strip hav- -

ing mitre cuts-extending through said box-like
structure and the bottom only of the channel
the remaining portion of the channel being bent

" around said mitre cuts to form the corners of the

frame, a screen fabric having its edges disposed
over said box-like structure, a reinforcing rod
disposed in said channel in wedging relation be-
tween the outside wall thereof and the réentrant
flange of the box-like structure, and an outward-
ly extending flange along the outside of said
channel for attaching the screen to a surface,
whereby said reinforcing rod will be concealed.

6. In a window screen frame, the combination
of a strip of sheet metal folded lengthwise to form
a main channel having a second oppositely dis-
posed channel intermediate the sides of said main
channel forming a bearing surface over which a
screen fabric is drawn, said strip having mitre
cuts extending through said oppositely dlsposed
channel and a portion of the main channel and
being bent around said mitre cuts to form the cor-

‘ners of the frame, a screen fabric having its edges

disposed vver said oppositely disposed channel, a
reinforcing rod disposed in said main channel in
wedging relation between the outside wall there-
of and the outer flange of said oppositely disposed
channel, and a flange extending outwardly from
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said main channel opposite the bearing surface - -

formed by said intermediate channel providing a
support engaging surface upon said frame.

7. The method of forming a metallic frame for
window screens of the type having a continuous
screen fabric securing channel extending there-
around, which comprises folding a strip of sheet
metal to form a channel with a reentrant collapsi-
ble overhanging portion, shearing .a mitre cut
into the bottom of said channel and said reen-
trant collapsible overhanging portion, collapsing
said reentrant overhanging portion at each side
of said mitre cut, and finally bending the uncut
portion of said strip at a right angle about sajd
mitre cut, whereby a rounded surface will be pfo-
vided at the corners of said channel when said
frame is formed. ,

8. The method of forming a metallic ffame for
window screens of the type having a continuous
screen fabric securing channel extending there-
around, which comprises folding a Atrip of sheet
metal to form a wide channel with a reentrant
collapsible portion along the inside edge of said
wide channel, shearing a mitre cut into the bot-

60
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tom web of said channel and through said reen-
trant collapsible portion, collapsing said portion

. at each side of said mitre cut; and finally bending
the uncut portion of said strip at a right angle »

about said mitre cut, whereby-a rounded surface
will be provided at the corners of said channel
when ‘said frame is formed.

- 9.:The method of forming a metallic frame. for
window screens of the type having a continuous
channel extending therearound for the reception
of a:screen fabric and-securing means, which com-
prises folding a strip of sheet metal longitudinally
to form a wide channel, and by a further bend-
ing forming a reentrant collapsible inwardly dis-
posed portion within said channel over which the
screen fabric is to be drawn, shearing a mitre.cut
into -a portion. of said  channel and entirely
through said reentrant-collapsible portion in a
manner that will collapse said réentrant collapsi-

20 ble portion at each side of the mitre cut, and final-

ly bending the uncut: portion :of said strip ‘at a
right . angle about said mitre cut-substantially as
described. S : : B
::10. A metallic frame for'a window screen com-

25 prising a continuous strip- of sheet metal bent

lengthwise to form a channel’ having an out-
wardly extending flange along its outside edge and

inwardly and downwardly extending flanges along .
the inside. edge of :said channel forming a rec-

2,094,901

tangular box-like rib, said strip being provided
with mitre cuts extending through said rectangu-
lar box-like rib and including the bottom of said
channel and ‘being bent at the uncut portion
thereof to closethe mitre cuts and form the cor-
ners of the frame, whereby said frame will have
a-continuous rectangular reinforcing box-like rib

along its inside edge over which a screen forming -

fabric may be drawn and a contintous outwardly
extending support engaging flange along its out-
side edge:: R - "

11. In a metallic window screen the ¢ombing-
tion of a strip of ‘sheet metal folded to form a
channel-like recess for ‘a 'screen fabric securing
rod having a hollow rectangular rib along the in-
ner edge thereof over which the edges of a screen
fabric are drawn, said strip being provided with
mitre cuts at the corners of the frame and said
rectangular rib being collapsed at each side of
these mitre cuts, whereby a rounded screen -en-
gaging surface will be provided'in the channel-like

-Tecess at the corners of ‘the frame; a screen fabric

for said. frame. having its edges' extending- over

said rectangular rib, and a securing rod ‘having a

rounded right angle bend disposed in said chan-
nel-like recess and extending around the.corners

10
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of.the frame in‘clamping engagement with said

screen fabric. : .
E o ALBERT LANG,




