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6 Claims.

_This invention relates in general to cordinary
windows and doors. for buildings, aeroplanes,
show cases and the like, storm windows and
screens. of the type that include one or more:sec-
tions which slide-in a frame as contrasted with
the type that have sections mounted to swing on
hooks and eyes or hinges.

The original installation of windows, especially
storm. windows, and screens as well as the occa-
sional or seasonal installations and removals,
are tedious, consume too much time, require-tools,
fitting of sash or.screen sections and connecting
together of hooks and- eyes; generally a skilled
person is necessary to.do the job.  Moreover, the
cost of the structure is high, ~Also, known struc-
tures of this character easily become broken and
require a large amount of ‘space, especially when
in storage.

A prime object of my mventlon is to provide
a novel and improved construction for -a win-
dow, or a door or-a screen which shall be- rela-
tively inexpensive, which can be originally in-
sta.lled and. occasionally -or- seasonally changed
in a minimum of time and by a relatively -un-
skilled person, which cannot be easily broken and
which will require cnly a small amount of space.

Anocther object of the invention is to provide a
structure of the character described and of the
type that includes ‘two sections, panels or sash
that are slidable in guide grooves-in a frame, and
which embodies-a novel and 1mproved construc-
tion such that said. sections, panels or sash can
be inserted into and removed from. said guide
grooves in said. frame. in succession, easily and
quickly and by a relatively unskilled person, or
even a ch11d or-an elderly- person, without tools
and with a minimum: of manipulation of parts.

A further object is-to provide such a construc-
tion, partlcularly for a storm window, which-shall
comprise a sash, panelor section formed of trans-
parent flexible material, for example a plastic
substance or wire mesh, slidable in-guide grooves
in a frame which is constructed with notches
leading 1aterally into said grooves so- that said
section can be 1nserted into and removed from
said grooves by bendmg or flexing and simulta-
'neously longltudmally sliding said: sectmn
through said notches:

Other objects, advantages and results of the
invention will be brought out by the following
description in conjunction w1th the accompany-
ing drawings in which

Figure 1 is a perspectlve view-of a storm- win-
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dow. embodymg my- invention  installed w1th1n .

an ordlnary window frame.

55

Figure 2 is an enlarged. vertical longitudinal
sectional.view on.the line 2—2 of Figure 1.

Figure 3 is g further enlarged fragmentary
vertical sectional view showing the manner of
inserting and: removing the. window or.screen
sections, sash or panels.

Figure 4 is an enlarged horlzontal sectlonal
view on the line 4—4:0of Figure:1:

Figure 5 is-a similar view on the hne 5—b of
Figure 1.

Figure 6 is-a detached: perspectlve view of one
of the sash or panelv illustrated in Figure 1

Figure 7 is a view similar to Figure 1 showmﬂr
a modification of the 1nvent10n

Figure 8 is an enlarged vert1ca1 sectional view
on. the line 8—38 of Flgure s

Figure 9 is an enlarged ‘horizontal sectional
view on the line 8—8 of Figure 7.

Figure 10is a similar view showmg a modifica-
tion of the. 1nvent10n .

Figure 11 is a detached perspectlve view of one
of the sash or pansls 111ustrated in Figure 7.

Figure 12'is a fragmentary Vertlcal sectional
view showing another modification of the inven-
tion.

Figure.-13 is an enlarged fragmentary eleva-
tional view of the inside of one of the side pieces
of the mounting frame, illystrating, a modifica~
t1on of the invention. ’

Figure 14 is a fragmentary perspective. view of
the inside of one of the side pieces of the mount-
ing frame, showing another modification of. the
invention.

Figure 15 is a side- elevatmnal view.of- the con-
struction shown in Figure 14.

«Figure 16 is an elevational view of the inside
of a buijlding window having a storm window
embodying a modification of: the: invention in-
stalled therein, portions of -the regular window
sash being broken.away for clearness in illustra-
tion. :

Pigure 17:is-an enlarged broken horizontal-sec-
tional view on the line.17==I17 of Figure. 16.

‘Figure 18 is a further: enlarged vertical sec-
tional view on the-line 18—18-of Figure 17, W1th

portions of the structure broken away..

Tigure 19-is a fragmentary: perspective- view- of
one. of the window panels: illustrated in Figures
16:to 18 inclusive. .

Figure 20 is a: fragmentary honzontal sectmnal
view- through one- of the panels.and one-of the
side: pieces of a mounting frame, showing. a fur-
ther: modification. of the invention:

Figure 21 is-a fragmentary horxzontal;sectlonal
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view through one of the panels when the inven-
tion is embodied in a window screen, and

Figure 22 is a similar view showing a modlﬁca-'

tion of one of the plastic panels.
‘Specifically describing the e*nbodlment of the

;nventlon,lllustlated in Figures 1 to 6 inclusive,

the refererice character A designates a mounting
rame, comprising side pieces | and end pieces 2,
to fit within a window frame B at.the outside of
- the usual sash which in the present instahce is
Shown as comprising an upper sash C and a lower

sash D vertically slidable in the window frame.

Within the mounting frame are slidably arranged

. flexing of the panels along longitudinal lines.

3,392,715

rails 7 adjacent each transverse edge to prevent
It
is desirable that the rails at the overlapping end
portions of the panels abut each other when the
panels are in frame-closing position as shown in
Figure 2. This is especially desirable where the

- panels constitute sash of a storm’ window so as

10

to prevent passage of air between the panels.
Any suitable weather-tight interlocking co‘ltact
between said rails may be utilized.

With such a construction it will be cbserved

~ that the top rail of the lower panel will engage

two panels, sections or sash E and F of flexible- .

material; for examiple, for a storm window the-
material may be of any suitable flexible trans-

15

.parent plastic material, and for a window screen -’

the sections may comprise wire screen or gauze. .

- Each of the side pieces | of the mounting frame
has two parallel longitudinal grooves 3-and 4 in

20

the inner surface thereof and opening inwardly -

of said mounting frame, each groove in one side
piece being complemental to one of said grooves
.in the other side piece for mounting one of the
panels E and . - Each panel has each of its longi-
‘tudinal edges 5 formed fo slide in the correspond-
ing -said complemental grooves and the panels
_are-of such size and shape that they may be

arranged at opposite ends of the mounting frame  :

with one-end portion of each overlapping an end
portion -of the other to wholly close the frame,
as clearly shown in Figure 2.

In accordance with this form of the mventlon
the panels E and: F may be inserted into and

removed from the respective grooves 8 and 4 from

ceither the outside or the inside of the window,
but as shown in the drawings the panels are
inserted -and removed. into and from the mount-

to
ot
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ing frame from the inside of the window. .For -

‘this' purpose, each side piece is provided with an
opening or notch 6 which extends inwardly from
the-inner face of the mounting frame and from
the inner surface of the side piece, and said notch
or opening intersects both of the guide grooves
3 and 4. . The openings or notches 6 are located
‘at one side, preferably the lower side of the middle
of .the length of the frame as clearly shown in
Figure 2, and preferably said notches or openings

are directed upwardly, viewing them from the-

inner face of the frame.
" : In order to mount the panels E and . F in the
mounting frame, the panel is first inserted for
the upper or cuter portion of the frame. The
panels are alike so that no particular care is
required in selecting the panels for the upper
and lower positions.
‘is -slipped through the notches 6 to bring the
longitudinal edges of the panel into alignment
“with the portions of the oufer guide grooves 4
above the openings, the panel being flexed along
- transverse lines and simultaneously slid- up-
-wardly. After the longitudinal edges of the panel

The upper end of the panel

40

60 -

have been entirely inserted into the respective

grooves ‘4-the panel is slid downwardly past the
opening 6 as shown in Figure 3. Thereupon the
upper end of the other panel is slipped through
the openings 6 and fleked and longitudinally slid
upwardly to bring the longitudinal edges of the
panel into the -corresponding. guide grooves 3.
. The panel is slid upwardly until the lower edge
- passes: the openings 6 whereupon the panel is
~pulled downwardly into its. normal position as
shown in Figure 2. Then the upper panel E may
. be pushed .upwardly to its normal position.
" ‘Preferably, each panel has rigid transverse

65
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-ner,
a-stud {le to frictionally fit a socket {2 in the

the under side of the top rail of the upper panel
as the lower panel is inserted, so that the upper
panel . will be raised by and upon insertion of
the lower panel. Preferably, suitable fasteners 8
will be provided for locking the panels m frame-
closing position.

The mounting frame may be fastened in the
window frame in any suitable manner but con-
veniently wood screws 8 may be inserted through
openings 18 in the side pieces of the mounting
frame and screwed into the mounting frame.

"It may be desirable, especially for the sake of

-appearance, t0 normally close thé openings 6 on

the sides of the frame with closure blocks 1 { which
may be secured in position in any suitable man-
“As shown in Figure 5, the closure block has

window frame.
‘A modification of the 1nvent10n is:shown in
Figures 7 to 11 inclusive where the mounting

frame G is in general the same as-the mounting
-frame A ard comprises. side pieces 14 and end
"pieces. 15 and 18, €ach side piece having two par-
- allel longitudinal grooves 1T and 18 in the inner
_surface thereof and opening inwardly of the frame

for guiding the panels H-and . I. However, each

.side piece has a flange |14a which overlies the

outer- face- of -the  window - frame XK, and the
mounting frame is secured in the window frame

by fastening members such as wood screws 28
‘passing through said flanges and into the window
“frame,’
3 flange’ 15a corresponding to the flange {4a. The

Preferably, the top end piece 15 has a

bottom end piece 16 may have a flange or may
be devoid of a ‘flange, depending upen the con-
struction and arrangement of the window sill.

If - desired, €ach side and end piece of the
mounting frame may be formed of two sections,
one section I5b carrying the grooves for the panels
and being arranged within the window frame, and

“the other sectlon l5c formmg the flange Ma (see

Figure 9).

- The panels I and I may be formed of the same
material as are the panels E and F, but preferably
the rigid rails 19 which correspond to the rails 7

-are-applied to opposite sides of the panel in spaced

relation to-the transverse edge thereof opposite
that which overlaps the other panel; and each top
and bottom: end piece .of the mounting frame G

‘has-a groove 20 to receive the transverse edge of
“the corresponding ‘panel-when the panels are in
frame-closing position.: The rails 21 at the other

ends-of the panels may- straddle the correspond-

-ing- transverse edges or be grooved to receive the

panels, so that said rails 24 will abut each other

- like the Tails T when  the panels are in frame-
. - closing position.
70 .-

Each of the side pieces has a removable section
22 to form an opening or noteh corresponding to

“the opening §, through which the panels-H ang I
-canbe inserted into-and removed from the mount-

ing frame G. . As shown, ‘each sectlon 22 is
hingedly connected at 23 to the flange 14¢ (see
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Figures 7 and 9) so that the section can beswung
-outwardly from the mounting frame into a posi-
tion alongside the outer face of the flange. - When
the removable sections are swung outwardly as
described they leave openings in the correspond-
ing side pieces, and the sections are sufficiently
Tong to permit the panels H and I to be flexed
and slid longitudinally into and out of the re-
spective guide grooves [7 and {8 in the manner
described in connection with the panels E-and F.

In all forms of the invention, the rails 1, 19, 21,
ete., preferably slidably abut the sides of the
mounting frame to restrain flexing of the longi-
tudinal edge portions of the panels, and reenforc-
ing strips 24 may be secured to the panels to pre-
vent undue flexing of the panels along transverse
lines. Also, suitable weather-strip- may be uti-
lized if desired to form weather-tight joints be-
" tween the panels and the mounting frames.

In the form of the invention shown in Figures
7 to 9 inclusive, the removable sections swing
horizontally about vertical axes, but if desired the
removable sections may swing about horizontal
axes as shown in Figure 12, Here the frame is
like the frame A of Figures 1 and 2, and the re-
movable section 24 of each side piece of the
mounting frame is hingedly connected at 25 to
the inner side of the mounting frame so that
the section can be swung inwardly alongside the
inner face of the mounting frame as shown by
dot-and-dash lines in Figutres 12 when it is desired
to insert and remove the panels into and from the
mounting frame, respectively. In such a con-
struction, the swinging end of the removable sec-

tion preferably will be beveled as at 26.to facili- <

tate the pivotal movement and ensure a snug joint
between the removable section and the main por-
tions of the side piece.

If desired, a mounting frame of the type of
frame A may be provided with a removable sec-
tion 29 similar to the section 22 and hingedly con-
nected at 30 directly to the window frame L as
shown in Figure 10. 'This form of the invention
is the same in structure and operation as the form
shown in Figures 7 to 9 inclusive, with the ex-
ception that the mounting frame does not have
the flange l4a.

In Figures 14 and 15 I have shown a modifica-

tion of the structure illustrated in Figures 7 t0. 9.

inclusive, wherein instead of the removable sec-
tion 22 hingedly mounted on a vertical axis to
swing toward the outside of the mounting frame,
each side piece of the mounting frame comprises

a section 31 which has applied to the inner side.

thereof a guide section 32 in which is formed one
of the guide grooves 33 and one side and the base
of the other guide groove 34, the other side of
which is formed by the section 3i.. Each of the
guide sections 32 has a portion 35 hingedly con-
nected at 36 on a horizontal axis to swing toward
the inner side of the mounting frame to provide
an opening for the insertion of the panels into
the grooves 33 and 34. A suitable fastener such
as a hook 37 may be utilized for holding the por-
tion 35 in its normal position as shown in solid
lines in Figures 14 and 15. When it is desired to
insert or remove the panels, the portion 35 is
swung downwardly and inwardly as shown by
dot-and-dash lines in Figure 15.

It will be observed that the form. of the in-
vention shown in Figures 14 and 15 is similar to
that illustrated in Figure 12, the main difference
being in the structure of the side piece of the
frame, o

Instead of arranging the removable or hinged

'3

- gettions of the side pieces to §wing toward the

10

15

20

inside or the outside'of the mounting fraihe, a
isection of each side piece ay be arranged ‘to
swing in-‘the general plane of the mounting frame
and inwardly thereof as shown -in Figure 13.
Here the side piece 38 is in general the same as

the. side pieces shown in Figures 14 and 15, but
the hinged portion 39 of the guide section- 40 is
pivotally mounted on a pin 41 so that it tiay be

swung inwardly of the frame to provide an ‘epeh-~
ing for the insertion of the panels into the guide

grooves as shown by dot-and-dash lines in Figure
13, or may be swung nermally into-alighment with
the main portion of the guide sectionv‘ﬁ‘ﬁ as-shown
by-solid lines.

In all - forms of the invention-so far described
it will be understood that the panels can be re-
moved from the respective -mounting frames by
first pushing the lower panel upwardly to a point
above the--openings 6, 22, etc.; of the mounting
frames, then flexing the lower end portions of the
Jower panel and pulling them outwardly through
said openings, and thereafter flexing and-pulling

" the upper panel through the said openings.

‘So far the invention has been described pri-
marily as-a storm window, but of course the
pahels B, F, H and T may constitute screen pahels
rather than window panels. As shown in Figlre

21, each panel may consist of ‘a sheet ‘of ‘wire
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screen ' F whose longitudinal edges are formed as
by binding strips 57 to slide in the guide grooves
3,4, 16, 171, ete.. The mounting and removing of
the sereen sections:in and from the mounting
frames is effected in exactly the same way -as is
the mounting and removal of the plastic Wmdow
panels.

In Figures 16 to 19-inclusive, I have shown an-

‘other modification of the invention wherein the

mounting frame M comprises side pieces 42, g top
piece 43 and a bottom piece €4, Each 51de piece
42 has undercut grooves 45 and 4§ which are
spaced apart in the genyera’l plane of the frame
and also depthwise of the frame. The grooves
45 of the two side pieces are complemental to each
other for mounting one of the panels N and O,
in the present instance the upper panel N, while
the other grooves 46 are complemental to ‘each
other for mounting the other parel. The mouths
of the grooves open through one face of the
mounting frame M, preferably the inneér face, and
each side piece has an opening 47 for éach of
the grooves, through which guide means on the:
long1tud1na1 marginal portions of the respective:
panels may be inserted into the grooves.

As shown, these guide means comprise in effect
sectional guide ribs which are composed of a
plurality of longitudinally aligned spaced sections
48, each of which includes an approximately cylin-
drlcal portion 49 and a relatively narrow neck
portion 58, the cylindrical portions 49 correspond-
ing in shape to the undercut portions of the
grooves 45 and 46, and the neck portions 50 cor-
responding in Wldth to the mouths of the grooves.

The openings 47 are greater in width than the
respective grooves, corresponding in width sub-
stantially to the cylindrical portions 49 of the
guide rib sections: and said openings are ¢f suf-
ficient length to permit the guide ribs: to be in-
serted therethrough and into the correspohding
grooves upon simultaneous flexing and longitu-
dinal sliding of the corrésponding panel.

The panels may be of any suitable structure
stich as hereinbefore described, but of course niust
be flexible, and the panels are mounted in the
‘frame M in. substantially the same mannei -as
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‘described in connection with the form of the in-
. “vention gshown in Figures 1 t0-5 inclusive: :In
other words, to insert either panel into the mount-
ing frame, the ends of the guide ribks are inserted
into_the corresponding openings 41, and simul-
- taneously, the panel-is flexed and longitudinally
slid so as to push the guide ribs into the guide

- .grooves.

The panels N and O arg prov1ded with reen-
forcing rails 50 at their top and bottom or trans-
_verse edges of substantially the same structure
and for the same purpose as the rails T of the
form of the invention illustrated in Figures 1 to
5 1nc1us1ve

With this form of the invention, it will be! ‘seen
that the guide ribs in.the undercut guide grooves
will positively hold the panels N and O agdinst
movement out of their own planes, and at the
same time will effectually guide the panels for
vertical sliding movement in the mounting frame.

In order to positively insure against displace-
“ment of the edges of the panels from the guide
grooves in the form. of the invention shown in
Figures 1 to 9 inclusive, the guide grooves may
be -undercut as indicated at 52 in Figure 20, and
_the longitudinal edges of the panels 53 may have
longitudinal beads or -ribs 54 corresponding in
shape to the grooves. . With this construction, it

will be seen that the ribs 54 will positively pre-
vent the panels from flexing or from bemg pushed
out of their own planes. )

In some instances, it may be desirable to pro-
vide reenforcement for the longitudinal edge por-
tions of the panels in the forms of the invention
shown in Figures 1 to 11 inclusive, and for this
purpose a. U-shaped metal edge reenforcing strip
.55 may be applied in embracing.relation to the
edge portion of the ‘panel 56 as -shown in Fig-

“ure 22:

With my 1nvent10n it will be seen that adequate
ventilation may-be obtained where the invention
-is embodied in a storm window, due to the ease
with which the panels may be raised and lowered.
-Furthermore, the plastic panels have high heat-
insulating properties which are especially advan-
ta,geous in storm windows,

In ‘all forms of the invention, the mounting
frames may be constructed to-fit-certain standard
sizes of window or door frames, and any mount-
ing frame having once been constructed, may
be easily and quickly mounted in any window
‘frame of the corresponding size so that number-
ing or other identification of the mounting frames
is unnecessary. Also, the panels may be inter-

changeable so that no special care will be neces-

sary in selecting the panels as they are inserted
into the mounting frames. ‘The panels are light
- in weight and the structure of the panels and
frames is such that they may be easily installed
and removed by relatively unskilled or elderly

- 2,892,715

- ing a-panel, flexible panels each having its longi-
.-tudinal edges slidable-in-a pair of said com-
--plemental grooves, said panels complementing

each other so that with one-end portion. of each

(=28

. overlying an end portion of the other said panels

- ‘will- close ‘said frame, each said side piece having
- & removable sectlon at one side of the middle of
. the length of said frame to form a notch in said
‘side piece that intersects both said grooves, said

10

panels being insertible into. the respective com-

plemental grooves by sunultaneously flexing and

15

20

longitudinally ‘sliding said panels through said
notches.

2. The combma,tlon of & frame having side
pieces and end pieces, each side piece having a
longitudinal undercut groove: opening through a
surface thereof on one face of the frame, and a

. panel formed of flexible material and having a

guide rib extending along each longitudinal mar-
ginal portion at one side of said panel to slid-

~ably fit in one of said undercut grooves, each

30
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- persons and without the use of tools or spema,l .

fastening devices.

While I have shown and descrlbed my invention
as embodying certain details of construction, it
will be .understood that the construction of 'the
invention may be widely modified and changed
by those skilled in the art within the spirit and
the scope of the invention. :

- What I claim is: :

1, The combination of a frame havmg side
picces and end pieces and two parallel Jongitudi-
nal grooves in. the inner surface of each side
piece and opening inwardly.of said frame, each
groove in one side piece bheing complemental to
one said groove in the other side piece for mount-

said side piece having an opening' intersecting

- said groove and greater in width than the mouth

of the groove to facilitate inserfion of the cor-
responding said guide rib through said opening
and into the corresponding groove upon simul-
taneous flexing and longitudinal sliding of the
panel.

- 3. The combmatmn of a frame having side
pieces and end pieces and two parallel longitudi-
nal grooves in the inner surface of each side piece
and opening inwardly of said frame, each groove

in one side piece being complemental to one

said groove in the other side piece for mounting

5-& panel, panels, edch formed of flexible material
-having its longitudinal edges slidable in g pair

of said complemental grooves, said panels com-
plementing each other so that with one trans-
verse edge portion of each overlying one trans-
verse edge portion of the other and the other
edge portions located at -opposite ends of the
frame, said panels will close said frame, each said
side' piece having a notch extending inwardly
from said inner surface and from one face of the
frame and 1ntersect1ng both said grooves at a
point at one side of the middle of the length of
said frame, said panels being insertjble into the
respective complemental grooves by.simultane-
ously flexing and longitudinally sliding said panels
through said notches, each panel having a rigid
end rail at each of its transverse edges to pre-
vent flexing of said panels along longitudinal

“lines, and the ends of said rails slidably abut-

ting- said inner surfaces of sa1d side pieces of
said frame beyond said grooves.
4. The combination of a frame havmg side

" pieces and end pieces, and two parallel longi-
“tudinal grooves in.eéach side piece, each groove

in one side piece being complemental t0. & groove
in"the other side piece for mounting a panel,
panels, each having its longitudinal edges slid~
able in a pair of said complemental grooves, said
Ppanels complementing each other so that with

“cne transverse edge bortion of each overlylng

75

one transverse edge portion of the other and the
other transverse edge portions.located at opposite
ends of. said frame said panels will close said
frame, each panel having a rigid end rail ad-
jacent each transverse edge thereof and said rail
at the first-mentioned edge portion of one panel
being located between and adapted to abut both
rails of the other panel upon relative movement
of said panels in opposite directions,

5. The combination of a frame having side
pieces and end pieces and two parallel 10ng1tudi-
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nal grooves in the inner surface of each side piece
and opening inwardly of said frame, each groove
in one side piece being complemental to one said
groove in the other side piece for mounting a
panel, panels, each formed of flexible material
having its longitudinal edges slidable in a pair
of said complemental grooves, said panels com-
plementing each other so that with one trans-
verse edge portion of each overlying one trans-
verse edge portion of the other and the other
edge portions located at opposite ends of the
frame, said panels will close said frame, each said
side piece having a notch extending inwardly
from said inner surface and from one face of the
frame and intersecting both said grooves at a
point at one side of the middle of the length of
said frame, said panels being insertible into the
respective complemental grooves by simultane-
ously flexing and longitudinally sliding - said
panels through said notches, each end piece of
said frame having a groove to receive one trans-
verse edge of one of said panels when said panels
are in frame-closing position.

[
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20

5

6. The combination of a frame having side
pieces and end pieces, and two parallel longi-
tudinal grooves in each side piece, each groove in
one side piece being complemental to a groove
in the other side piece for mounting a panel,
panels, each having its longitudinal edges slid-
able in a pair of said complemental grooves, said
panels complementing each other so that with
one transverse edge portion of each overlying one
transverse edge portion of the other and the other
transverse edge portions located at opposite ends
of said frame, said panels will close said frame,
each said panel comprising a sheet of resiliently-
flexible plastic material and there being a rigid
rail secured to each said sheet in spaced relation
to the second-mentioned transverse edge thereof
to prevent flexing of the sheet along longitudinal
lines, each end piece of said frame having a
groove to receive said second-mentioned trans-
verse edge of one of said panels when said panels
are in frame-closing position.

JACK I. ZITRIN.



