2,640,535

L. J. MILONE
TRIPLE SLIDING STORM WINDOW UNIT

June 2, 1953

Filed June 29, 1950

5 Sheets-Sheet 1

INVENTOR. -

i A A s

Phrrerererrrsreereeess fremrerrerrerereeereeedy X

A T
H T
T ar.
uEs Y
aun
Tt
,%.--F 5
o

N\

1034

R4

&5~
R
GG

R7TTORAEYS

WM@,MV@"



(<1~

102

42

"ty

%

7

v

7

4

2

%

7

%,

T2

7

%

%

44

v

23
51
31

52

ATTORAEYS

118

-5
INVENTOR,
/@é44r;415;~

4

(4

2,640,535

ol

727777

227

27

7

2277,

v ZZZZ2

£0
L )
X/

2

%

2

<7
27

7/

7%

L2
<

4

&

5 Sheets-Sheet 2

7
5
%

74

&

7

Y

[Z
%

%

(X
£

~
2

YA
o

117

Koo

L. J. MILONE

151
BY

&/

TRIPLE SLIDING STORM WINDOW UNIT

10%:1

June 2, 1953
Filed June 29, 1950



June 2, 1953 L. J. MILONE 2,640,535

TRIPLE SLIDING STORM WINDOW UNIT

Filed June 29, 1950 5 Sheets-Sheet 3

73

3]

100

39

26

R%

30 23

AN RN

o
N
NN

s

=, o
.

7

—"

SN i

— N
e\ N

N2

3
\
[

A\
\
N
NN
qrars,
b
=%

4
[)

T
.
2

v
lI
B

- 21

2 T
OB N AN

-Gl

ﬁ
EN
u\

. ; 39 2 M.

' e , 21
i AT

| oz

25 [ S

11123

- 24

L4

1\

(1]

n

VRS
I

AY
= 7 116 u = A T
=115\

31 99 54 51 56 )

e - _
el
i: ‘(:7{Qi {IVI’[ZPITWDIL

ATTORVEYS




June 2, 1953

L. J. MILONE - 2,640,535

TRIPLE SLIDING STORM WINDOW UNIT

Filed June 29, 1950

23

5 Sheets-Sheet 4

%
%
7

25
<
7

5%
2525
7%

’J"'z

2
2

— %

.

%
X2

vara

.

L THEE

!

va

2
¥
e

%4
K

125

R,

1

1

]

!

77
..’"
LK.

b
¢

LA

SEESKX

NN

74

7

%

%73,

20X
/ﬂﬂé»

77

L27

27

A

04

.
X

X
.47

0222

.,,,.
. VI
2.

772z
7
97
/’ A
%2
%%

%
2
XA

%,

N
> sfvvas
AR

@O

X4
7
7%
%

%
%
%

7

7

- 100

T

26 i
o i

'ne

(RNAERARNA
b

10%

(4a)
1
man;

;Ei57££‘%i:- INVENTOR.
) Pl
W ovd %47, ,%,,m\f}:am

AT7TTORAMEYS




June 2, 1953 L. J. MILONE 2,640,535

B TRIPLE SLIDING STORM WINDOW UNIT |
Filed June 29, 1950 | 5 Sheots-Sheet 5
o 30 A5 4o

d@ ’ INVENTOR

,( 770R A/é')/S




Patented June 2, 1953

2,640,535

UNITED STATES PATENT OFFICE

2,640,535
TRIPLE SLIDING STORM WINDOW UNIT

Louis J. Milone, Livingston, N. J., assignor to The
Eagle-Picher Company, Cmcmnatx, Ohio, a

corporation of Ohio

Application June 29, 1950, Serial No. 171,054
(Cl. 160—182)

' 15 Claims.
1

This invention relates to improvements in
storm window units of the class used extensively
in residential buildings having sliding sash win-
dows and adapted to provide weather protection
in cooperation with the regular sashes. These
units are fitted into the window openings to the
outside of the regular sashes and they are
equipped with storm sashes arranged to provide
a dead air space for protection against heat loss
during the winter season; in addition, they in-
clude a screen sash for ventilation durmg the

- summer season.

A structure of this type is disclosed in the
co-pending application of Louis J. Milone, Serial
No. 74,358, filed February 3, 1949, to which at-
tention is invited. In general, this co-pending
application embodies a metal frame having a
pair of sliding storm sashes and a screen sash,
all slidably confined within runner channels
formed in the frame. The screen sash of this
unit is interposed between the storm sashes, being
slidably mounted within a runner channel inter-
mediate the storm sash channels and arranged
to cooperate with the meeting rails of the storm
sashes to form a weather seal when the storm
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sashes are closed. These three members are ad- -

justable in various positions to provide a com-
plete closure for weather protection during the
winter season with practically no ventilation,
partial ventilation during milder weather, and
full ventilation through the insect screen during
the summer season with both storm sashes raised
ahd the screen sash lowered. The arrangement
is such that the storm and screen sashes need not
be removed for storage at the change of seasons;
instead, they are simply shifted to inoperative
positions, although if desired, they may conven—
iently be removed for cleaning.

The present structure constitutes an assembpled
unit having the same general characteristics, in-
cluding a pair of slidable storm sashes for
weather protection and ventilation and a screen
sash for summer use, and the invention resides
in several novel features and improvements in
structure, The principal objects have been to
reduce the cost of fabricating the units; to
facilitate the fitting and installation of the units
in. spite of variations from normal in the size
and. shape. of the standard window openings to
which they are applied; also, to provide a more
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efficient weather seal between the storm window
unit and window opening and between the storm
sashes and their frame. Further objects are di-
rected to improvements in the mounting of the
screen sash, a novel mounting arrangement for.
the fiexible runner channels of the storm sashes
and improvements in the sash latches, all of
which are more clearly disclosed hereinafter.

In order to economize in fabrication costs, a
simplified frame and cooperating screen  sash
have been developed which eliminates a screen
sash runner channel, the screen sash being ar--
ranged to embrace the face of the storm sash
channel instead, by the use of yieldable clips. Fit-
ting of the frame unit in the window opening has
been facilitated by the provision of flexible adap-
tor strips secured to the frame and adapted to
be attached to the opening to support rigidly the
storm window frame, at the same time yieldably
compensating for variations in the opening to
provide an improved weather seal.

In order to simplify the frame structure, the
storm sashes are mounted side-by-side and
slightly spaced from one another within a pair
of channel runners having flexible sheet metal
liners which expand against the storm sashes for
sealing. The meeting rails of the sashes are pro-
vided with oppositely related angular flanges
which interlock with one another to provide tor-

-~ tuous interfaces for weather sealing when closed.
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The screen sash is hung to the inside of the
storm sashes by means of clips which engage at
cpposite sides, the edges of flanges formed along
the sash channels and the mounting clips for the
screen sash are yieldably extensible along one
side to permit the sash to be disengaged from
the pair of flanges which support it. These clips
are spring urged against the opposed flanges to
provide a frictional engagement capable of sup-

. porting the screen sash in various adjusted posi-
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tions without the use of latches. The extensible
spring urged clips are sufficiently resilient to per-
mit the screen sash to be demounted by shifting
it laterally and thereby to disengage the clips
along one side from the runner flange. This ar-
rangement simplifies the frame construction by
utilizing two channel runners instead of three, as
above noted, facilitates removal of the screen
sash for cleaning, and additionally serves the




2,640,535

3
function of holding the sash at its adjusted eleva-
tion.

The screen sash is locked in closed position by
a latch mounted upon its lower cross rail which
functions also as a lift or handle for raising and
lowering the sash. This combined latch and
pull is in the form of a loop shaped handle piv-
otally mounted on the lower cross rail of the
screen sash, having an angular portion which ex-
tends outwardly as z hand hold in one position.
In its second position, the angular portion swings
downwardly into engagement with a cross rail of
the storm sdsh frame to lock the sash securely to
the cross rail in closed position.

The standard window frames, as above noted,
vary from building to building due to warpage
and variations from normal size. For this pur-
pose, the adaptor frame extehds from the storm
sash frame to the window opening to ¢lose off the
space intervening between the frame and open-
ing. In the present structure, the adaptor frame
includes along its opposite sidés flexible shéet
metal strips extending laterally toward thé win-
dow opening. These strips preferably are se-
cured permanently to the storm window. frame
and their extended eédges are attached to the sur-
face of the window opening by means of SCrews
which spritig the edges of the flexible strips into
intimate. engagement against the surface of the
window frame.

By this anangement the adaptor strlps are
secured in a positive manner both to the sl;orm
sash_frame and window, opening to support the
storm sash frame, mgldly within the opemng,
and by virtue of the yieldability of the adaptor
strips, they are free to compensate for irregu-
lar 1t1es in the angularlty and contour of the win-
dow opemng 1o prov1de a weather seal. To com-
pensate for vanatrons at the top and bottom of
the window opening, the storm window unit is
equlpped Wwith top and bottom rails which may
sted veltlcally and angularly to seal oﬁ
cé between the storm unit and window
ope ng at these pomts therefore the four sides

of thé Iraine are Weather sealed with respeet to
the Wmd_ow,_open iz

SEye

) The fr r_ne unxts are fabmcated prererably

2 d to the ‘figeessary shape in cross sec-
) ner channeis for the sashes;
déd channel sections inelude mai-
gmal ﬁanges engageable by the yieldable seréen
mount’m‘y clips as prevmusly noted. The ex-
truded Séctions are sthooth-surfaced when new
bu‘b they ‘4fé not well suited for sliding engage-
fitent sines the aluminum is rather soft and be-
comes roughened during service, thus causing
tHe ‘sashes to bind frictionally within their chan-
ndls. The above.noted sheet metal liners are
formed from stainless steel strips disposed with-
in the extruded channels arranged to embrace
the edges of the storm sashes under pressure to
provide ‘3 Wweather seal and, at the same time,
permit the sashes to slide smoothly even after
prolonged service.

The extruded storm sash channels are of suf-
ﬁcrent width to retain both sashes and the steel
liner strip is, conﬁgurated to provide a pa1r of
runners, suie-by-mde one for each sash, Wlth an
1ntermed1ate separator between them. The sep-
arator is_ formed by doubling the steel sheet upon
1tse1f to form spaced, flexible walls whlch tend to
expand outwardly. These expansmle sheet metal
walls force the sashes outwardly in opp051te di-
rections against the side flangés of the extriuded
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channel under controlled pressuré which is suf-
ficient to permit sliding movement and at the
same time provide & weather seal. The liner
strips are secured in the extruded channels by
providing mounting holes in the bottoms of the
channels and severing out portions of the liner
sheet and clinehing the severed portions around
the edges of the holes.

The openings thus defined are utilized in a
dual function, first to mount the liner strips, and
secondly to provide keepers engageable by latches
which are mounted upon the storm sashes serv-
ing to lock the sashes eithér ifi ¢losed position
or at selectéd elévations for ventilatioh. These
latehes include bars which slide outwardly from
the sashes and project through the holes to pro-
vida g positive engagement; and the holes are lo-
cated in sets at opposite sides of the frame at

several elévations to provide several height ad—

justments for the sashes.

Further advantages and details of the strue-
tiire are more fiilly disclosed in the specification
with réference to the attached drawings disclos-
ing a preferred embodirient of the invention:

In the drawings:

Figure 1 is a general view illuStrating the ifn-
proved storm sash unit as viewed from the otit-
side of a bulldmg, showmg the storm sashes ih
closed position for winter use with fthé §Scréén
sash in its elevated storage positien.

Figure 2 is an enlarged fragmentary séctional
view taken on line 3—2, Figure 1, showing in
cross section the relatmnshlp of the sashes coi-
responding to the posmon of Flgure 1.

Figure 3 is a view similar to F1gure 1 excebt
that the storm sashes are shown in elevated posi-
tion with the screen sash lowered to céonvert the
umt f01 summer usage.

Flgure 4 'is an enlarged fragmeni:ary sectional
view taken on line 4—4, Figure 3, showing the
relationship of the sashés corrésponding -to Fig-
ure 3.

Frgure 5'is a general view of the tifiit, as viewed
from the inside of the huilding on the plane ih-
dicated by line 5—35 in Flgure 4, with the storm
sashes elevated and ‘the screen sash in ToWrérsd
p051t10n, as in Figure 3.

Frgure 6 is an enlarged fragmentary view taken
from Fxgure 2, detailing the inferlocked Wéathér
sealing relatlonsmp of the adjoiiing ‘méetiiig
rails of the storm sashes wheén the sashés are i
closed position.

Flgure 7 is an enlarged fra,gmenta,u §ectional
view, also taken from Figuie 2, detailiitg the tele-
scopic lower rail of ‘the storm §ash Trame axid
the weather sea.lmg arrangement of the lowér
storm Sash Wlth respect to the frame etoss rail.
) Flcure 8 is a cross secticnal v1ew taken on line
8—8, Flg\ne 1, 111ustrat1ng generally the relation-
Ship of the storm window unit with respect -to 2
standard window frame and the 1e1at10nsh1p of
the storm and screen sashes in -the -storm -sash
frame.

Figure 9 is an enlarged fragmentary view talken
from Figure 8, detailing thé yieldable adaptor
strips for mounting the storm -sash  frame with
respect to-the window opening, the eonstruction
and arrangement of the sheet-metal runners for
slidably retaining the storm sashes in Wweathér
sealing engagement in their frame and the stdc-
ture for slidably mounting the seréen sash.
 Figute 10 is a fragmentary side view parnally
broken away, illustrating one of “the yieldable
elips for mounting thie scraen sash Wwith respect
t0 the storm Sash frame.
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‘eure 11 is a sectional view taken on’ line
{i—11, Figure 10, further detailing the yieldable
mounting clip disclosed in Figure 10.

Figure 12 is a view similar to Pigure 10 illus-
trating one of the fixed mounting clips which is
secured upon the side of the screen sash frame
opposite to the yieldable clips for cooperation
with the yieldable clip in detachably maintaining
the screen sash in position upon its frame flange.

Figure 13 is a sectional view taken on line
{3—13, Figure 7, detailing the corner construc-
tion of the lower storm sash and its relationship
with the lower portion of the frame within which
it is mounted. )

Figure 14 is a sectional view taken on line
(4—I14, Figure 2, detailing the corner construc-
tion of the upper storm sash and its relatlonshlp
with the upper portion of the frame.

Figure 15 is a sectional view taken on line
{5-—15, Figure 7, further detailing the corner
construction of the lower portion of the storm
sash frame.

Figure 16 is a sectional view similar to Figure
13 showing a portion of the upper storm sash
latched in an elevated position with respect to
the storm sash frame.

Referring to Figures 1, 3 and 5, the storm
window unit consists generally of a storm win-
dow frame 20 and an adaptor frame 2{, enclos-
ing the space between the storm window frame
and the opening defined by the standard win-
dow frame 22 with the storm window frame en-
gaged against the runner sfrips 23 of the stand-
ard window frame. The adaptor frame 21 com-
pensates for variations in the size and shape of
the standard window frame and establishes a
weather seal between the storm unit and window
opening as hereinafter disclosed in detail. This
arrangement is necessary because standard win-
dow frames vary from normal size and shape
incident to individual fitting, warpage and is
especially noticeable in older buildings; however,
by virtue of the compensation afforded by the
adaptor frame, the manufacturer is able to pro-
duce storm sash units for the various standard
window sizes which may be installed without
alteration in spite of such variations from stand-
ard in the window openings.

Slidably mounted within the storm sash frame
2@ is an upper storm sash 24, a lower sash 25 and,
an insect screen sash 26. These respective sashes
may be removed from the frame for cleaning or
at installation conveniently by springing them
laterally to one side, the sashes being provided
with yieldable members which normally main-
tain them slidably in confined position within the
storm sash frame. The structural details of this
arrangement are disclosed in the drawings and
are described in detail hereinafter. The storm
units are installed preferably with the sashes
removed for convenience in handling and, after
installation, their sashes are sprung into nor-
mal position quickly and easily.

The storm window frame is constructed from
aluminum extrusions forming side rails or stiles
generally of channel shape in cross section for
slidably confining the storm sashes and having
flanges for mounting the screen sash. In addi-
tion, the storm window frame is provided with
a top or head rail 30 and a bottom rail 3i. The
side rails are of two-piece construction as illus-
trated most clearly in Figure 9. As disclosed,
there is provided a base extrusion 32 to which is
secured the side members of the adaptor frame
21, the side members having their opposite or
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outer edges fastened to the surface of the window
opening to support the storm sash frame. The
base member constitutes a thin walled hollow
extrusion having a pair of outwardly extending
flanges 33 and 34 and an inwardly projecting
flange 35 which forms one half of each sash re-
taining channel. The channel is completed by
a second extrusion 36 which is substantially. T-
shaped in cross section complementary to the
base extrusion to provide the opposite side flange
37 of the channel and having secondary flange
38 extending parallel to the side flange in a di-
rection opposite to the open channel to provide
a slide rail engageable by the mounting clips 39
of the screen frame, as hereinafter described in
detail. The T-shaped extrusion 36 is secured
upon the face of the hollow extrusion 35 by means
of screws or rivets, as 1nd1ca,ted at 48 in Flg-
ure 9.

Since the aluminum extrusions are relatively
soft. and subject to scoring, a slideway or liner
41, which is. formed preferably from resilient
stainless sheet steel strips, is installed within the
channel to provide & pair of runners for the re-
spective storm sashes arranged to separate the
sashes from one another. The slideway 41 is
configured in cross section to provide a central
spacer 42 formed by doubling the sheet metal
upon itself, the doubled portion of the sheet
metal being of loop formation to provide resilient
spaced walls which spring the storm sashes out-
wardly into intimate sliding engagement with
the side flanges of the channels. 'The runners
are installed in the channels at opposite sides
facing one another, as shown in Figure 8, the
lower storm sash being confined in the outer
channel and upper sash being confined in' the
inner channel such that the meeting rails of the
sashes in closed position interlock with one an-
other, as illustrated in Figure 6. The stainless
steel separator 42, by its resiliency, intimately
engages the sides of the respective storm sashes
to provide weather seals to prevent looseness of
the sashes with respect to the frame and to pro-
vide & smooth bearing surface. The runners are
restrained against displacement in the channel
by clinching the partially severed portions 43 of
the base of the sheet metal liners at one or more
places to the bottom of the channels, as indicated
in Figures 13 and 14, the extrusions for this pur-
pose having openings 44 to receive the clinched
portions of the runner strips. These openings
also cooperate with the sash latches to lock the
sashes positively in adjusted posrtlon as dis-
closed hereinafter.

- The head rail 30 of the storm sash frame con-
sists of a pair of inverted U-shaped extrusions
which are telescopically engaged one upon the
other, the outer extrusion 45 being arranged to
seat upon the top rail of the standard window
frame with its side engaged against a stop 23, asg
shown in Figure 2. The inner extrusion 46 is
fixed to the storm sash frame, its ends being
connected to the stiles by means of T-shaped
brackets 47 which are inserted respectively into
the hollow portion of the stile and into the end-
wise portion of the channel, as viewed in Figure
14. The angle bracket is secured in position by
means of the screw and rivet 48 and 50 to pro-
vide a rigid assembly. The outer U-shaped ex-
trusion 45 is slidably engaged upon the inner
extrusion to provide both vertical and angular
adJustments and thereby to permit the storm
window frame assembly to adapt itself to the
top of the window frame; thus, the storm unit
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frame is ‘mounted in fized position in the stand-
ard window opening by the adaptor frame glong
its sides, while its head rail and bottom rail may
be-adjusted to the top and bottom of the window
opening. The head rail, by virtue of its inverted
channel configuration, permits the upper storm
sash to extend within the interior of the head
rail, as:disclosed in Figures 2, 4-and 14.

The lower -cross rail of the storm sash frame
which is indicated generally at 31 :in Figures 3
and 7, also provides verticdl and .angular adjust-
ment to adapt the storm sash frame to the win-
dow opening. For this purpose the rail assembly
constitutes an -outer .channél shaped ‘exfrusion
51 andan inner extrusion $2 also.of channel con-
fisuration; however, in this instance, the -open
sides of thetwo charmnels fage toward oneanother
to comnstitute .a hollow :enclosure. A T-shaped
bracket 53 (Figure 15), similar to the above noted
bracket 47, is employed in jeining the outer -ex-
trusion to the side members-at the lower comers.
The mating ‘webs at the outside of the extrusions
52 and 53 are provided with-complementary:cor-
ruggtions 52 mnd 55 which lock the channels
against endwise displacement with:respect to:one
another while permitting relative adjustment in
3 vertical plane. In addition, these corrugations
form air passagewanys communicating -with “the
outside 'of the frame to provide vontrolled wcir-
culation ©f fresh air in :the space betveen the
window sashes and storm sashes :and thereby fo
prevent the sashes from frosting. For this pur-
pose, the ‘corrugations extend -across the lower
portion of the c¢ross:rail which sedats against the
window sill, ‘as indicated :zt 56 in Figures 1:and
15; these openings:alsp provide for the drainage
of condensates.

The storm sash frame :as o unit s mupporied
rigidly ‘within the winhdow opening by means .of
retainer strips 5358, .forming @ part of the
adaptor frame 214, as above noted. ‘These strips
are installed along opposite sides to :the -outside
of the frame, 85 disclosed in:Figures:8 and 9, and
are formed :preferably from. gesilient .stainless
steel configurated .in wcrass section to:provide :an
angular side Sange:60.joined toawchannel shaped
section -$1 -which :lies in ;pressure -engagement
against the ;outer -surface of ithe frame. The
respective-opposite:side flanges §2:and 83 of the
channel section :64 space the section from the

frame surface with the flanges:52-and:63.in line '

contact with 'the .surface of :the frame to form
a seal. The angular.flange 58 is :joined fo the
edge of flange 83 as-a-continuation:of.it-and:this

flange establishes a line contact with the surface

of the window-opening to.provide a-weather seal.
The channel sections 64 are.fastened:to the storm
window frame by-one.or:.more.screws §5.and the
angular flange60.:is:drawn into intimate engage-
ment against the .surface of the window open-
ing by serews .68, -as.shown.in Bigures .1 and 9,
with the storm .sash frame seated against the
stop rails.-23.

Tt will be observed that the flexibility of the
adaptor strips permits them io .conform accu-
rately to the configuration -of .the window open-
ing and the screws §5.and .66 provide.intimate
engagement against the:surfaces which they em-
brace .for sealing purposes; .rmoreover, by their

construction .and.attachment, the. strips.support °

the storm unit.rigidly.in.the.opening. .In assem-
bling the storm-unit in -.the opening, the storm
sashes and fly .screen preferably .are removed:to
Facilitate .handling .and the .storm .sash frames
as.a unit.may .be.placed convenienfly within the
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opening with the adaptor sirips secured in posi-
tion by the screws §5. After adjusting the head
rail and boitom rail to the window opening, the
atiaching screws 65 are applied directly through
the strips to mount the storm sash frame per-
manently in the opening. After insfallation of
the frame unit, the fly screens and storm sashes
may be applied conveniently by springing them
laterally into engagement with their respective
channels in the manner hereinafter disclosed.
Although the present structure is illustrated and
described in conjunction with a conventional
wood window frame, it is contemplated to -adapt
the units to metal windows of various types in
substantially the same manner, utilizing if neces-
sary machine serews instead of the wood screws
66 disclosed.

The position of the frame unit with respect to
the window .epening can be regulated with pre-
cision by adjustment of the screws €8 which pass
through the yieldable extensions. For example,
the frame unit can be drawn toward one side or
another by tightening the screws at the desired
side and loosening them on the opposite side.
By virtue of their yieldability, the angular flanges
68 will mutually compensate for such adjustment
and preserve the weather seal. By mounting the
adaptor strips &4 directly upon the storm sash
frame, the storm sash frame ig-supported in fixed
position but in spaced relationship with-the win-
dow opening independently of the head rail and
bottom rail, these members.serving only -to com-
plete the weather sealing.of the frame unit with-
inthe opening.

The construction:of the upper and lower storm
sashes ‘is ustrated most clearly in Figures 13
and 14, the respsctive sashes being substantially
identical, each sash being confined along cpposite
edges within the:channels defined by the yieldable
slideway liners 1. Asshown in Figures 8 and 9,
the left hand edge of each respective sash is
seated .against the bottom .of the liner and .the
right hand edges are provided with leaf springs
87 which urge the sashes -toward the left. The
springs provide a clearanee .indicated at §8 be-
tween the sash and runner such that the sashes
may be sprung laterally to the right compressing
the springs 67 and .disengaging the left hand
edges of the sashes from their runners.

‘The side members of each sash frame are con-
structed from-aluminum extrusions §9 which.are
U-ghaped .in cross section. The corners of the
side and end sections 48 are joined as shown in
Figures 13 .and 16 by means of angle brackets
10 secured by rivets 74, The adjoining:corners of
the extruded sections are mitered as at 12 and
the glass: panels 13.are- mounted in.the assembled
frames beiween o yieldable strip 74 preferably
of rubber, which is channel shaped in -cross
section, the marginal edge of the panel being
frictionally embraced by the strip. As shown.in
Figure 13, the panels terminate inwardly from
the outer wall of the sash frame channels pro-
wviding a eclearance which is.indicated at-715. The
yieldable springs 67 are secured .in position by
passing their oppesite ends through openings 16
formed in the channel extrusions, the-ends of the
springs-being.bent inwardly as at 77 to lock them
permanently to the channels with the ends of the
springs projecting into the clearance 15.

The lower rail of each storm sash is provided
along opposite sides with. a pair of lateches indi-
.cated generally .at 38, each being arranged to
cooperate with the openings £4, previously noted,
b0 logk the sashes in.closed or.in.adjusted open
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positions. Described in detail with reference to

Figures 6 and 16, the latches for the upper storm

sash each consist of a latch bar 79 slidably sus-
tained in a hollow section 80, forming a part of
the channel extrusion 8f which constitutes the
lower cross rail. A slot 82 is formed in the lower
wall 83 of this section and a bolt 84 passes
through slot 82 into the latch bar 79. The several
liner mounting holes 44 are in alishment with one
another along opposite sides of the frame to per-
mit the sash to be locked at various elevations by
sliding the respective latch into engagement with
the openings, as shown in Figure 16.

The lower sash is substantially of the same
construction as the upper, being provided with
a pair of sash pulls 85—85 (Figure 7) constitut-
ing wire loops having their ends pivotally engaged
in clips 86 secured to the slide bolt 79. The clips
86 pass through respective slots 81 formed in the
wall of the hollow section 80 with the pulls fac-
ing the inside of the room. The storm sash frame
for the lower sash is of course provided with open-
ings 44 for engagement by the latch bars of the
lower sash so that both sashes can be locked in
adjusted positions with respect to one another.
The lifts or pulls 85 thus serve to actuate the
latch bars and to raise and lower the sash: also,
it is shiftable to a flat position (Figure 7) to pre-
vent interference with the screen sash.

In closed position, as shown in Figures 2 and
6, a weather-proof seal is established between the
meeting rails of the upper and lower sashes by
means of a pair of angle members &8 and 89
which are secured respectively to the meeting
rails of the upper and lower sashes by screws §§.
These angle members face in opposite directions
with respect to one another and they are off-
set laterally to provide an interlocking interface
with the vertical flange of one angle overhang-
ing the vertical flange of the other. This provides
a tortuous passageway which is effective to pre-
vent the flow of air between the meeting rails
when the sasheg are closed.

As shown in Figure 7, the cross member 8{ of
the lower sash 25 includes in addition to the hol-~
low section 80, an inverted channel indicated at
81 cooperating with a fluted rail 82 which is
adapted to seat within the channel when sash 25
is closed. The flutes 93 in rail 92 are toward the
outside of the window and when embraced with-
in the channel provide an efficient seal against
seepage of driving rain. Rail 92 may be formed
as part of g sill plate 94 which is riveted to the
upper channel member of cross rail 8. In ad-
dition, there is provided a channel 85 located to
the inside of the frame to embrace the lower edge
of the screen sash in closed position (Figure 4).
The channel also cooperates with a latch to lock
the screen sash in closed position, as heréinafter

‘noted. The channel 95 is constituted by an an-

zular portion 96 of sill plate 84, combined with
an angle section 87 which is riveted as at 98 to
the sill plate.

The fly screen 26 is slidably mounted upon the
filanges 31—37 which form a part of the storm
sash frame, the screen sash being engaged upon
the flanges 38 by the clips 39, previously noted.
This arrangement provides a simplified and more
compact frame construction since the fly sereen
does not require a retaining channel such as uti-
Hzed for the :storm sashes. Since the problem
of establishing a weather seal is not present in
connection with the fly screen, the elimination
of a third channel has no effect upon the -effi-
ciency of the unit,
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Described in detail with respect to Figures 9
to 12 inclusive, the fly screen constitutes a frame
which is constructed from extruded sections 199
having a hollow configuration providing a lateral
channel 101 around the inner margin of the
frame for mounting the screen cloth 182. As
shown in Figure 9, the screen cloth is marginally
secured to the frame by retainer rods {83 which
are pressed into the channel 184, with the screen
cloth looped around the rods and squeezed be-
tween the rod and the sides of the channel. .

The mounting clips 89 for the right hand side
of the screen are formed from sheet metal, bent

" to provide a hook {04 extending from the edge

of the frame in a position to embrace slidably the
flange 28, as shown in Figure 12. The clips in-
clude a shank {85 which passes through an open-
ing formed in the hollow extrusion 100 and be-
ing provided with an angular foot portion 106
resting against the inner wall 107 of the hollow
portion of the extrusion. The clip is permanently
secured in position by clinching inwardly the sev-
ered portions 188—(08 of the outer wall, the ends
of the sections 108 engaging the foot {06 and
wedging it securely against the wall 107. Along
the opposite edge of the screen sash there is
provided a series of similar clips 3% which are
yieldably mounted within the frame extrusion in
the manner disclosed in Pigures 10 and 11. The
yvieldable clips 39 permit the screen sash to be
shifted laterally in a direction to disengage the
hook 104 of the fixed clips from the flange 38
and thereby to permit removal of the screen. sash
from the storm window unit.

Described in detail, the spring mounted clip
39 includes a hook 184 and a shank 105 similar
to the fixed clip. In addition, shank {05 at its in-
ner end is bent over upon itself to provide a spring
anchor {18, the side wall 111 of the frame extru-
sion being provided with an opening 112 to per-
mit insertion of the clip. A spring loop 113 hav-
ing its ends rounded as at |14 (Figure 10) is in-
terposed in the V-shaped configuration of the
spring anchor with the curved ends of the spring
resting against the wall 1. Upon applying force
laterally to the left, as viewed in Pigures 8 and
9, spring (13 will deform and thereby permit the
clip to be withdrawn from the screen frame a
sufficient distance to permit the hook 104 on the
opposite side to be disengaged from the screen
retaining flange 38. In addition, the spring of
the clip provides a frictional engagement with
the opposite flanges 38-—38 which is sufficient to
maintain the screen in adjusted position verti-
cally with respect to its retaining rails. The
screen therefore is self-sustaining in its elevated
storage position disclosed in Figure 2 and need
not be provided with latches to hold it -in this
position.

In its lowered position (Figure 4) for warm
weather, the storm sashes are locked positively
in elevated position by the previously described
latches and the screen sash may be locked in its
lowered position by means of a combined pull
and lateh 115 for security. As shown in Figures
4, 5. and 6, the latch [{5 consists of a wire loop
having its opposite ends pivotally mounted in a
sheet metal clip {18 secured by a screw 111 to the
lower cross rail.. The lower portion of 1ift 115 is
bent. at right angles to form a hook portion 118
engageable as shown with the channel 95. In its
lowered position, the 'lower edge of the screen
frame resides within the channel with its upper
cross rail adjacent to the cross rail of the lower
storm sash 25. "To prevent the entry of insects,
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a fluted rib 120 is formed along the inner face of
“the cross rail of sash 25 which is contiguous with
the upper frame section 188 of the screen when
the screen is in lowered position; the flutes in rib
120 resting against the outer face of the screen
frame as shown in Figure 6. In addition, a fluted
rib {21 may be provided along the upper frame
member of sash 28, to cooperate with the lower
rail of the screen to prevent the entry of insects
in the event it is desired to use the screen for
ventilation purposes in its upper position, the
outer sash 24 being lowered at the time. . In its
utility as a sash pull, as shown in Figure 6, the
member is disengaged from channel 5 and
swings upwardly in which position it bears
against the screen frame with the angular hook
portion {18 projecting outwardly te provide a
convenient hand held. It will be noted that the
screen sash is disposed to the inside of the storm
sashes for convenient manipulation and to pro-

tect it from exposure to the weather.

Having described my invention, I claim:

1. A weather sealed storm window unit having
a pair of vertically slidable storm sashes and a
screen sash adapted to be installed in weather
sealed engagement in a standard window opening
comprising, & storm sash frame having side and
end members formed of extruded metal sections,
the side members being configurated to provide
respective channels, the said channels having
their open sides facing one ancother and having
spaced sides flanges adapted to confine slidably
the said pair of storm sashes, runner strips formed
of resilient sheet metal seated within the said

channels, each runner strip being configurated in §

eross section to provide an infermediate wall of
looped configuration in cross section, the walls of
said loop being adapted to expand outwardly in
opposite directions toward the side flanges to pro-
vide a controlled pressure engagemeni againsh
the edge of the sashes to force the sashes out-
wardly against the side flanges of the channels
and thereby produce a weather seal, a screen sasiu
retaining flange extending outwardly from the
side flanges in opposite directions, a screen sash
having retaining clips engaged over the edge of
the screen sash flanges, adaptor strips formed of
resilient sheet metal secured to the storm sash
frame side members and having extended marg-

inal edges engaged in weather sealing contact &

with the surface of the standard window opening,
and fastening means securing the said marginal
edges to the window opening fo support the storm
window frame rigidly within the cpening.

2. A storm window unit adapted to be instalied

in weather sealing engagement within a standard
window opening comprising, g storm window
frame having storm sashes slidably confined
therein in weather sealed engagement with the
storm window frame, an adaptor frame arranged
to establish a weather seal between the storm
window and the surface of the window opening
constituting flexible sheet metal strips, each of
said sfrips having an inner marginal edge of
channel shape in cross section having side flanges
engaged against the cuter surface of the storm
window frame, the outer side flange of the chan-
nel having a second flange joined along its frame
engaging edge, the second flange extending outb-
wardly at an angle diverging from the flange to
which it is joined with ifs free edge engaged
against the surface of the standard window open-
ing and bheing adapted to yield and thereby 1o
conform to the contour and angulation of the
window opening, fastening means extending
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through the channel section of the strips to clamp
the side flanges thereof in intimate weather seal-
ine engagement with the storm sash frame, and
fastening means extending through the second
flange to clamp the free edge of the flange in inti-
mate weather sealing engagement with the sur-
face of the window opening with the storm
window frame rigidly supported in spaced rela-
tionship within the window opening by the fex-
ible metal strips.

3. A convertible storm sash and screen unit
comprising, a storm window frame arranged fo
be mounted within a standard window opening,
a palr of storm sashes mounted slidably within
the storm window frame, the said frame having
respective channels along its opposite sides, the
channels having their open sides facing one an-
other and having spaced side flanges, an inter-
madiate separator member disposed within the
channel and adapted to engage and confine the
respective storm sashes for vertical movement
relative to one another, cne of the side flanges of
each channel having a screen sash flange ex-
tending outwardly in a direction opposite to the
open sides of the channels, a screen sash adapted
to be mounted in facial engagemeni against the
said screen sash flanges, and yieldable retainer
elips mounted upon the screen sash and extend-
ing laterally in opposite directions into engage-
ment with the edges of the screen sash flanges
and adapted to slidably mount the screen sash
upon the cuter surface of the screen sash fanges.

4. A convertible sform sash and screen unit
comprising, a storm window frame arranged to
be mounted within a standard window opening,
2 pair of storm sashes mounted slidably within
the storm window frame, the said frame consti-
tuting extruded metal side member sections, the
metal sections of the side members having respec-
tive channels with their open sides facing one
another and having spaced side flanges, a sepa-
rator interposed in the said channels intermedi-
ate the side flanges and coextensive therewith,
the separator being adapted to provide respective
spaced runners for the storm sashes adapting the
sashes to be shifted vertically with respect to one
another, the side flanges of the channels having
respective screen sash flanges extending out~
wardly in opposite directions from the open side
of the channels, a screen sash engaged against
the outer surface of said screen sash flanges, a
plurality of mounting clips extending outwardly
from the opposite sides of the screen sash and
having outer ends adapted to embrace the screen
sash flanges, and spring elements associated with
the said mounting clips adapted to yieldably urge
the clips into frictional engagement with the
screen sash flanges under predetermined pressure
to permit the screen sash to be adjusted vertically
with respect to the screen sash flanges with suffi-
cient frictional engagement to sustain the sereen
sash in its adjusted position.

5. A convertible storm sash and sereen unit
comprising, a storm window frame arranged to
be mounted within a standard window opening,
a pair of storm sashes mounted slidably within
the storm window frame, the said frame having
respective channels along its oppoesite sides, the
channels having their open sides facing one an-
other and adapted to engage and confine the
storm sashes for vertical movement relative to
one another, one of the side flanges of each chan-
nel having a screen sash flange extending out-
wardly in a direction opposite to the open sides of
the channels, a screen sash adapted to be
mounted in facial engagement against the said
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screen sash flanges, a plurality of retainer clips
mounted upon the screen sash along opposite
sides, the outer ends of the clips being doubled
over to form hooks adapted to embrace the op-~
posite edges of the flanges, the retainer clips be-
ing rigidly mounted along one side of the screen
sash, and spring elements along the opposite sides
of the screen sash connecting the retainer clips
extensibly to the sash to provide disengagement
of the sash by shifting the same laterally a suffi-
cient distance to disengage the rigid clips from
their flange,

6. A convertible storm sash and screen win-
dow unit comprising, a storm window frame ar-
ranged to ke secured within a standard window
opening, a pair of storm sashes mounted within
the storm window frame, said frame constituting
extruded sections having respective channels
along its opposite vertical sides, the channels hav-

ing their open sides facing one another and hav- o

ing spaced side flanges and an intermediate sep-
arator adapted to provide within the channels a
pair of runners for slidably mounting the storm
sashes for vertical movement relative to one an-
other, the side flanges of the channel extrusions
each having a screen sash flange extending out-
wardly in opposite directions from the open side
of the channel, a screen sash constituting a frame
formed from extruded sections having a hollow
cross section, a screen cloth panel having its mar-
ginal edges engaged within the screen sash frame,
a series of mounting clips extending from the op-
posite side edges of the screen sash frame, the said
mounting clips each constituting a sheet metal
“clip having an outer end doubled upon itself to
form a hook engageable over the outer edge of
the screen sash flange, the said clips having shank
portions passing into the hollow extrusions of the
“screen sash frame, and springs confined within
the hollow screen sash extrusions along one side
of the sash frame and connected to the shanks,
the springs being constructed and arranged to
draw the said clips into clamping engagement
against the screen sash fianges.

7. In a weather sealed storm window unit hav-
ing a pair of vertically slidable storm sashes, a
storm sash frame having side members formed
of rigid extruded metal sections of channel shape
in cross section, the said channels having their
open sides facing one another and having spaced
side flanges adapted to confine slidably the said
pair of storm sashes, a flexible runner strip
formed of resilient sheet metal seated within the
channel shaped extrusions and adapted to pro-
vide a weather sealed bearing surface with re-
spect to the sashes, the runner strip being con-
figurated in cross section to provide a base sec-
tion joined by an intermediate resilient separator
in the form of an open loop having spaced flexible
walls, said base section providing a pair of spaced
runners separated by the spaced flexible walls of
said loop, the said spaced walls heing adapted
to expand outwardly in opposite directions toward
‘the side flanges to provide a controlled pressure
engagement against the respective storm sashes
to force the sashes outwardly against the side
flanges of the channels and thereby produce a
weather seal, the base section of the runner being
seated against the bottom of the channel to pro-
vide a bearing surface for the side edges of the
respective storm sashes.

8. In a weather sealed storm window unit hav-
_ing slidable storm sashes, a storm sash frame hav-
ing side members formed of metal extrusions in-
cluding channels adapted to confine slidably a
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pair of storm sashes, a runner strip formed "of
flexible sheet metal including -an intermediate
separator adapted to be seated within the said
channels to provide spaced runners for the re-
spective storm sashes, the bottom of each of the
channels including mounting holes adapted to an-
chor the said flexible runner strips, the runner
strips having partially severed portions passing
through the mounting holes and clinched upon
the edges of the mounting holes for anchoring
the strips within the channels, the storm sashes
having latch plungers slidably mounted along
their side edges adapted to lock the same at se-
lected elevations within the frame, the said latch
plungers being adapted in engaged position to
project through the said mounting holes to pro-
vide a positive engagement therein to support the
sashes at selected elevations.

9. In a weather sealed storm window unit hav-
ing a pair of vertically slidable storm sashes, a
storm sash frame having side members formed of
rigid extruded metal sections of channel shape in
cross section, the said channels having their open
sides facing one another and having spaced side
flanges adapted to confine slidably the said pair
of storm sashes, a flexible runner strip formed of
resilient sheet metal seated within the channel
shaped extrusions and adapfed to provide a
weather sealed bearing surface with respect to the
sashes, the runner strip being configurated in
cross section to provide a base section joined by
an intermediate resilient separator of looped con-
figuration providing a pair of spaced runners sep-
arated by the spaced walls of said loop, the said
spaced walls being adapted to expand outwardly
in opposite directions against the sashes to force
the sashes outwardly against the side flanges of
the channels, the base section of the runner be-
ing seated against the bottom of the channel to
provide a bearing surface for the side edges of the
respective storm sashes, the bottom of the ex-
truded channels having a plurality of mounting
holes for anchoring the flexible runner strips
therein, the base section of the runner strips hav-
ing partially severed portions bent into clinching
engagement with the said mounting holes secur-
ing the runner strips in position within the chan-
and respective slidable latch plungers
mounted on the storm sashes and adapted to pro-
ject their ends through said mounting holes to
lock the sashes rigidly in adjusted position. :

10. In a storm window unit having a frame in-
cluding channels adapted to confine slidably a
pair of storm sashes, a pair of screen sash re-

~. taining flanges disposed along opposite sides of

the said channels, a screen sash formed of hol-
low extruded sections, a plurality of yieldable
mounting clips mounted on the extruded scec-

" tion along one side of the screen sash frame and

slidably embracing the outer edge of one of the

. scereen sash flanges, a plurality of fixed retaining
clips mounted on the extruded section along the

opposite side of the screen sash frame and slid-
ably embracing the outer edge of the other screen
sash flange, the said fixed and yieldable clips be-
ing arranged to cooperate with one another to
retain the screen sash in adjusted position by
frictional engagement with the edges of the
flanges, the said fixed clips each including a shank
passing through the hollow extrusion, the shank
including an angular foot disposed within the
extrusion and seated against the inner surface

. of the hollow extrusion, the extrusion having par-

tially severed portions adjacent the angular foot,
the severed sections being bent inwardly with
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their inner edges in engagement against the foot,
the partially severed portions being arranged to
anchor the foot within the exirusion by wedging
the foot between the surface of the extrusion and
the ends of the severed portions.

1i. In a storm window unit having slidable
storm sashes and a screen sash, a frame having
a pair of ehannel shaped side members adapted
to slidably confine the storm sashes and scresn
sash, the frame having a lower cross rail inelud-
ing a cantilever fiange of channel shape in cross
section facing upwardly and being extended from
the frame to a plane displaced from the plane of
the channsl shaped side members and adgpted
to embrace the lower portion of the screen sash,
a combined sash pull and latch member pivotally
mounted upon the lower edge of the screen sash,
the said member having a right angular portion
formed upon its free end, the said right angular
portion heing adapted to depend below the lower
edge of the screen sash upon being swung to its
lowered position, the said right angular portion of
the sash pull and latch member being bent in a di-
rection facing the free end of the cantilever flange
and to embrace the flange and thereby to lock
the screen sash in closed position and being
adapted to project at right angles from the sash
when the member is placed in elevated position
to provide a projecting pull for raising or low-
ering the sash.

12. A convertible storm sash and screen unit
comprising, a storm window frame adapted to be
mounted within a standard window opening, a
pair of storm sashes mounted slidably within the
storm window frame, the said frame having re-
spective channels along its opposife sides, the
channels having their open sides facing one
another and having spaced side flanges, an in-
termediate separator member disposed within
the channel and adapted to engage and confine
the respective storm sashes for vertical move-
ment relative to one another, one of the side
flanges of each channel having a screen sash
flange extending outwardly in a direction oppo-
site to the open sides of the channels, a screen
sash adapted to be mounted in facial engagement
against the said screen sash flanges, means
mounted on the opposite side edges of the screen
sash and extending outwardly therefrom, said

means embracing the opposite outer edges of the

said screen sash flanges and adapted to slidably
mount the screen sash upon the outer surface of
the screen sash flanges, the lower storm sash
which is adjacent the screen sash having the

lower edge thereof configurated to provide an in- :

verted channel, a fluted rib on the sill portion of
the window frame, said fluted rib engageable
within said inveried channel when the storm
sash adjacent the screen sash is in lowered posi-
tion to provide a water seal between said sash
and sill.

13. In g storm window unit having a pair of
slidable storm sashes and a screen sash, a frame
having side members adapted to slidably confine
the storm sashes and the screen sash, said screen
sash disposed to the inside of the unit, the storm
sashes and screen sash each having upper and
lower cross rails, the lower cross rail of the
storm sash which is mounted adjacent to the
sereen sash having an inverted channel portion,
a fluted rib along the lower portion of the frame
and engageable within said inverted channel por-
tion when the storm sash adjacent the screen
sash is in lowered position to provide a water seal
between the lower cross rail of the storm sash
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and frame, and a fluted rib along the inner fage
of the lower cross rail of the sform sash, said
fluted rib being adjacent the screen sash and en-
gageable with the upper cross rail of said screen
sash when said screen sash is lowered angd the
storm sash adjacent it is raised to provide a seal
between the cross rails of the storm sash and
screen sash to prevent the eniry of insects.

14. In a storm window unit having slidable
storm sashes and an insect screen sash, a win-
dow frame having upper and lower cross rails
and having a pair of channel shaped side mem-
bers adapted to slidably confine the storm sashes,
the channel shaped side members on opposite
sides each having a screen sash flange extend-
ing outwardly in a direction facing away from
the open sides of the channels, means mounted
on the opposite side edges of the screen sash
slidably embracing the screen sash flanges
whereby the screen sash is adjustable vertically
in a plane parallel with and displaced from the
plane of the storm sashes, the lower cross rail of
the window frame including a cantilever flange
of ehannel shape in cross section fgecing upwardly
and being extended in a plane displaced from the
plane of the channel shaped side members, the
sereen sash having g lower cross rail and the
cantilever flange being adapted to receive and
embrace said lower cross rail when the screen
sash is lpwered, a selective sash pull and latch
member pivotally mounted upon the lower cross
rail of the screen sash, the said member having
a right angular portion formed upon its free end,
the said right angular portion being adapted fo
underlie and embrace the cantilever flange when
pivoted downwardly to latching position fo lock
the sereen sash in closed position with its lower
cross rail nested in the cantilever flange, said
member being adapted to project at right angles
from the cross member of the screen sash when
pivoted upwardly to provide a horizontally pro-
jected pull for raising or lowering the screen
sash.

15. In a convertible storm sash and screen
unit, & storm window frame adapted to be
mounted within a standard window opening, an
upper and lower storm sash mounted slidably
within the storm window frame, the said frame
having respective channels along its opposite
sides, the channels having their open sides fac-
ing one another and having spaced side flanges,
an intermediate separator member disposed
within each channel and coextensive therewith,
each separator member being formed of flexible
sheet metal looped to provide yieldable spaced
walls, the storm sashes being confined in pres-
sure engagement against said spaced walls by
the spaced side flanges of the channels to pro-
vide a weather seal between the sashes and storm
window frame, the storm sashes having adjoin-
ing meeting rails disposed adjacent one ancther
when the storm sashes are in closed position, the
meeting rail of the upper storm sash having an
angle member providing a vertical flange extend-~
ing upwardly, said vertical flange being spaced
from the meeting rail toward the meeting rail
of the lower storm sash, the lower storm sash
having an angle member providing a vertical
flange extending downwardly and spaced from
the meeting rail toward the meeting rail of the
upper storm sash, said flanges being adapted to
provide an interlocking interface with respect to
one another when the sashes are closed to pro-
vide a weather seal, said interlocking flanges be-
ing disposeqd in the plane of said separator mem-
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bers, the yieldable walls of the separator mem- Number Name Date
ber being adapted to maintain the storm sashes 699,157 Eastman .....__._... May 6, 1902
and the cooperating vertical flanges in alignment 1,330,714 MacKinnon ._.....__ Feb. 10, 1920
with respect to one another to provide accurate 1,810,791 Roesler e ___ June 16, 1931
registry of the vertical flanges in interlocking 5 2,262,670 Ensminger —.._._._ Nov. 11, 1941
position. 2,291,726 Kaufmenn ....___._ Aug. 4, 1942
LOUIS J. MILONE. 2,298,406 Miller oo Oct. 13, 1942
. 2,329,485 Renton ... ______ Sept. 14, 1943
References Cited in the file of this patent 2,430,772 Kammerer ____.___ Nov. 11, 1947
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Number Name Date 2,477,942 Renton ... . Aug. 2, 1949
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