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. 12 Claims.
e 1 »
This invention relates to window construc-
tions and more particularly to a casement win-
dow ‘structure employing one -or more pairs of
hinged sashes capable-of swingable and slidable
movement in the window frame.
_An‘important object of this invention is to pro-
vide a novel window structure employing hinged
sashes capable of movement from eclosed posi~
tion 1o opened position with ease and rapidity
and of Tetaining their adjusted position without
being moved  in either direction by the wind.
Another ObJer of ‘this invention is to provide
a hovel double casement window structure com-
posed of inner and outer sashes which effective-~
1y insulates the window and permits the use of
a- sereen ‘hetween the inner and outer sashes
which i retamed in-place in whatever position
the sashes are moved.

A farther object of this:invention is to pro-
vide ‘an improved ball bearing support for slid-
ably guldlng the sashes -for movemernt in the
frame frem one side to the other thereof and
providing - 1ateral swinging movement of the
sashes from ‘the plane ‘of the window frame. A
gtill further object of the- invention is to pro-
vide improved sliding hinges for supporting the
window sashes in their movement in the window
{rame.

More particularly an important feature of this

invention is to provide a novel casement window
structure “having an improved means of con-
struction for guiding the sashes in their opening
afid closing mbovements. This means comprises
roliers ‘or spherical bearings movable in tracks
in ‘the Wwindow frame whieh not only take the
load of the sashes but also provide a frictionless
contact laterally with the sides of the track.
Another objeet of the invention is to provide an
improved track and roller guide for the sashes
of ‘certain types of double casement windows in
which 'a-singlée member is shaped in a novel
mannher to function as a track for both the inner
and outer sashes:

A ‘novel feature of the invention is the ar-
rangement of ‘parts so that the hinges and the
hingé ping ‘are enclosed and made- inaccessible
from the outside 6f thée wiridow, but when de-
sired enablé the sashes to. be readily removed
from the inside of the window without difficulty.
A further cbject of the invention is to provide
a novel gir and weather seal completely around
the 'window - frame- and ‘between  the sashes
which -in the window closed poesiticn provides
a 'sealed dead-air space between inner and outer
sashes, insulating the window and preventing
frosting and condensation on the window panés.
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An important feature of this invention is the
construction of the parts of the window in ‘order
to reduce the cost of manufactute, assembly and
installation of the completely assembled win-
dow structure 1n an opemng 1n a bulldlng " The
this invention are smlple in de51gn and ‘can be
quickly shaped and accurately  assémbled and
installed. -A further feature of the invention is
the ability to manufacture the ‘double  ‘cdse-
ment window structitre ‘sepdrately as a unit and
to shape.and install the unit without difficulty
in a wall opening. The éutite window unit ¢an
be factory assembled and delivered to the build-
ing for installation in a wall opemrg by ecarpen-
ters in one operation.

Various other objects, advantages, and meri-
torious features will become more fully apparent
from the following ‘specification, ' appended
claims, and accompanying drawings wherein:

Trig. 1 is an outside elevation of a casement
window structure of this invention showmg same
installed ‘in 'a wall openmg,

Fig. 2 is a vertical cross sectional view of the
casement Wmoow structure of Pig. 1 along line
2—2 of Fig. 1,

Fig. 3 is a detailed enlarged sectlonal view
along line 3—3 of Fig. 1,

Fig. 4 is a horizontal sectlonal view along line
&—4 of Fig. 3,

Fig. 5 is a horizontal sectional viesw of the in-
stalled window structure of Fig: 1 along line 5—F5§
of Fig. 1, showing the adjustable sashes in var-
ious adjusted positions,

Hig. 6 is a detailed view of a'locking mech-~
anism for the sashes of the window structure of
this ihvention,

Fig. 7 is a detailed vertical sectional v1ew along
line 7—1 of Fig. 3,

Fig. 8 is a horizonta 1 sectlonal v*ew alonfr hne
3-—8 of Fig. 7,

Fig. 9 is a detailed v1ew of a combma,tlon
hinged pin and locking mechamsm for the
sashes,

Fig. 10 is an outside elevation of a metal win-
dow structure utilizing the prmmples of th1s in=
vention,

Fig. 11 is'a broken ver tlcal sectlonal view alonrr
line il—=I11 of Fig. 10,

Pig. 12 is o detailed horlzontal sectiohal view
along line {12—1{2 of Fig: 10,

Fig. 13 is a detailed -horizontal sectional view
along line {312 of Fig. 10 rotated 90° clock-
wisé  and. showing the mmanner-in which the
hinges of the sashes erigage the seal, :

Fig. 14 is a detailed horizontal sectional view
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along line {#—14 of Fig. 10 rotated 90° clock-
wise,

Fig. 15 is an enlarged detail view of one corner
of a sash of Fig. 10 partly broken away to show
the connection of the sash hinge to the sash
caster,

Fig. 16 is a horizontal sectional view along line
18—16 of Fig. 15 partly broken away to show the
action of the rollers in the closing movement of
the sash,

Fig. 17 is an enlarged vertical sectional view of
the upper end of the window frame and sash
showing one method of forming a seal at the top
to prevent water drip,

Fig. 18 is a fragmentary view in elevation of
one form of the combination sash hinge and lock-
ing mechanism, and

Fig. 19 is a fragmentary view similar to Fig. 18
showing ancther form of sash locking mecha-~
nism.

The invention as exemplified herein is applied
to two types of casement window structures, one
relating to wooden structure and the other of
metal structure. Figs. 1 to 9 inclusive relate to
casement window structures formed in the main
of wooden materials and Figs. 10 to 19 inclusive
relate to structures formed of metal parts.

Referring to the invention illustrated in Figs.
1 to 9, reference numeral (9§ indicates a frag-
mentary portion of a building wall surrounding
a window opening (2 in which is installed a
wooden double casement structure of this in-
vention.  The window structure comprises an
outer pair of sashes [4—I14 similar in construc-

tion to one another and each occupying in closed

position substantially one half of the window, and
an inner pair of sashes 16—16 of like construc-
tion similarly occupying the window opening
area.
that in closed position as illustrated in Figs. 2
and 5 they are slightly spaced apart in parallel
planes. Between the two pairs of sashes is pref-
erably disposed a two-sectional window screen 18
which extends across the entire area of the
window opening. The sashes are mounted for
opening movement away from the plane of the
window on either side of the sereen and the latter
may therefore be retained permanently in place
regardless of whether the sashes are opened or
closed. As customary, each sash carries a win-
dow pane indicated at 20 which may be entirely
of one piece or subdivided into sections in the
manner illustrated in Fig. 10. The bottom of
the window opening carries an outer sill member
22 over which the outer sashes swing and an
inner stool member 24 over which the inner
sashes swing.

The adjacent or substantially abutting edges
of each pair of sashes 14—i4 and 16—Ii6 are
hinged together as indicated at 26 and 27 re-
spectively in Figs. 5 and 9. This enables the
sashes to swing outwardly away from the. plane
of the window and fold or collapse upon one
another in the manner shown in dotted outline
in Fig. 5. At the outer ends or corners of the
top and bottom portions of the sashes are im-
proved bearing assemblies or casters for slidably
guiding these ends in tracks provided along the
top and bottom marging of the window opening.
These tracks preferably extend the width of the
window opening from one side to the other and
thereby enable each pair of sashes to not only
fold upon one another but also to be shifted in
a folded state from one side of the window open-
ing to the other.

4
Mounted upon one of the sill members, in this
instance the sill member 22, and in the plane of

' the screen . is @ channel shaped metal member
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28 arranged with the bottom thereof bearing
upon the sill and having such a width that the
side flanges 30—30 of the member substantially
abut the inner surfaces of the sashes when the
latter are moved to closed position. A similar
channel shaped member extends along the top or
head of the window opening and since it corre-
spond exactly with the bottom channel member
the same reference numerals will apply thereto.
The two channel members extend the width of
the window opening and form top and bottom
tracks for the gliding casters that carry the
sashes in ftheir opening and closing movements.

Extending longitudinally of each channel
shaped member 28 and substantially mid-way

-between the side flanges 36—36 thereof is a sepa-

rator member or filler 32 formed either of metal
or wood which as illustrated in Figs. 2 and 3 may
have a substantially square cross sectional di-
mension. The screen 18 as previously described
is divided info two sections each of which is en-
closed between outer and inner frames 34—34.
The screen sections are preferably mounted for
inward swinging movement about vertical axes
along the sides of the window structure as shown
by the hinges at 35 in Fig. 5. The screen sec~
tions are foreshortened in their vertical dimen-
sions so that they may be received between the
top and bottom filler members 32 with a close fit
in the manner illustrated in Fig. 2.  Preferably
a metal plate 3% in Fig. 8 is provided along the
outer surface of each filler member and the top
and bottom frame sections of the screen are
received upon these plate members. These plates
36 are shown with a lateral dimension greater
than the filler members so that they extend be-
yond the members on either side thereof but ter-
minate short of the sashes. Any suitable means
may be used to secure these elements together.
Preferably the plates are countersunk at spaced
intervals, and as shown in Fig. 8, a screw mem-
ber 38 is received in each countersunk portion and
extends through the plate 38, filler member 32,
and through the base of the channel member 23
into the adjacent structure of the surrounding
wall of the window frame. In this manner all -
the elements may be quickly assembled and in-
stalled in the window opening by the simple ex-
pedient of threading the screw members into
place. If desired, for ready removal of the plates
36 for cleaning purposes, fastening means other
than the screws 38 may be used for separately
securing the plates to the filler members.

The channel member 28 in cooperation with
the centrally located filler members 32 and the
plates 36 form a pair of parallel tracks along the
top and bottom of the window frame, one track
of the top and bottom channel members serving
as a guide for the outer pair of sashes 14—14 and
the other track of the top and bottom channel
members serving as a guide for the inner pair of
sashes 16—16. Slidable in these tracks are guide
blocks or casters which are attached by means
of hinge assemblies to the outer corners of the
sashes to provide the movement of the sashes in
the manner previously described. One such block
or caster is associated with each outer corner of

" each pair of sashes and since all these blocks are

similarly constructed and attached to their re-
spective sashes the description of one will apply
to all.

Referring to Figs. 7 and 8, each guide block or
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caster comprises an elongated member 48 pref-
erably formed -of metal having a width somewhat
less. than the space between filler member 32 and
track flange 30 in which it is received as shown
in Fig. 8. Ogpening out of the edge of the block
adjacent to the bass of the channel member in
which it rides are a plurality of ball receiving
recesses 82. Two such recesses are illustrated in
the guiding block of Fig. 7 but it is understood
that more of such recesses may be utilized if
desired. “Received within each recess is a spheri-
cal rolier or ball bearing 44 which is of such 2
size as compared to the recess that it projects
downwardly out through the opening of the recess
into engagement ‘with the bottom of the track
member 28 in-which the guiding block is received.
The recesses 42 of each guiding block or caster
not only open out through the bottom face there-
of but also laterally out of both sides of the block

as indicated in Figs. 7 and 8. 'The rollers or balls ¢

£4 have such a diameter that peripheral parts
thereof project laterally from both sides of the
block as well as from the bottom side. The balls
are therefcre capable of bearing not only upon
the bottom parts of the channel members 28 but
also upon the -adjacent side flange 30 thereof and
the side faces of the filler member 32 attached
to the channel member.

Preferably the diameter of each ball is shghtly

less than the distance between the side faces of

the filler member and the inside faces of the
flange 33 so that a slight clearance is provided
either on one side of the ball or the other in the
guideway as indicated in Fig. 8. As a result of
this construction the relation of the balls to the
guide blocks and the tracks is such that friction-
less movement is provided not only along ‘the
bases of the channel members but also laterally
along the side flanges 39 and the side faces of
the filler members 32, This freedom of move-
ment allows the sashes to travel along the tracks
under light pressure and without binding.

As previously mentioned, the guiding blocks or
casters 40 are attached by hinge assemblies to the
outer corners of each pair of sashes. One guid-
ing block or caster is provided for each corner
and for each pair of sashes there are four such
casters. To permit the lateral swinging move-
ment of the sashes the guiding blocks or casters
are attached thereto by hinge assemblies having
their pivotal axes extending in vertical direction.
Referring to Figs. 4 and '8 each hinge assembly
comprises a pair of hinge leafs one of which is
attached ‘to the adjacent guiding block and the
other to the corner faces of the sashes. For the
inner pair of sashes 16—I16 the hinge leafs en-
gaging the outer corners of the sashes are indi-
cated by reference numeral 4§ and they are
secured by any suitable means such as screws 48
to the room side of the corners of the sashes 6.
The knuckle of each hinge assembly is indicated
at 58. The hinge leafs attached to the guiding
blocks are indicated by reference numeral 52
and they are shaped as shown in Fig. 4 to extend
around the outer corners of the sashes to a posi-
tion bearing against the side of the caster block
&6 with which they are associated. Rivets 54 are
used to secure these leafs or plates to the guiding
blocks or casters in the manner illustrated in
Pig. 8. . The hinge pins extending through the
knuckles'50 are indicated at 586 and serve to couple
the two hinge leafs 4§ and 52 of each assembly
together as in conventional door hinges. Tt is
noted that the hinge pins 56 for the inner pair
of sashes are located in exposed position on the
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6
room:sideof these sashes. These hinge pins are
easily retractable to remove the sashes from the
frame.

For the'outer pair of sashes 14—14 a slightly
different arrangement is made. in order to posi~
tion ‘the hinge leafs ‘and: the hinge pins-in a
position inaccessible from the outside of the win-
dow opening. The hinge pin 58 of each hinge
assembly on the outer pair of sashes is located
at the inner corner or room side of the sash as
indicated in .Fig. 4. One hinge leaf 60 of the
assembly is secured to the guiding block or caster
40 'for ‘that particular corner of the sash such
a3 by ‘rivets 62 'in the manner previously de-
scribed for the inner pair of sashes. 'The other
hinge leaf 64 is secured by screws 65 or other
suitable fastening means to the inner side of the
sash -14 as indicated in Fig. 4. In the window
closed positionthe two hinge leafs 60 and 64
extend in juxtaposition paralleling the plane of
the sash. ‘It 'is -to be especially noted that the
hinge leafs and pins 58 for the outer pair of
sashes ‘are' concealed and inaccessible from the
outside when the sashes 14—i4 are in closed posi-
tion. - This serves to prevent any unauthorized
tampering “with the hinge pin in an attempt to
gain access to the room through the window
opening. 'If desired, for the sake of appearance,
the hinge assembly for the inner pair of sashes
may be constructed and mounted like that shown
for ‘the cuter pair of sashes thereby concealing
the hinge- plates and pins from room view.

The “improved construction of the hinge as-
sembly “is such “as to reenforce and make more
rigid the corner joints of ‘each sash by overlap-
ping the joints with the hinge leaf of each assem-
bly. The inner'and outer pairs of sashes may be
removed easily for painting, replacing broken
glags, or for'any other reason, by simply remov-
ing the hingepins. This can be done easily when
the sashes are in open position. Although a
single outer and inner pair of sashes are shown
in ‘the 'illustrated embodiment of the invention
herein, it is'understcod that multiples of pairs of
sashes, stch as two or three pair or more, may
be used in long wall openings such as to enclose
large porches or other.spaces, When it is de-
sired to open a porch on which multiples of pairs
of ‘these: sashes are used, all the sashes may be
folded together ‘at one end of the porch or left
dt any convenient place on the tracks.

A fegture of the invention is the provision for
locking the sashes and particularly the inner
pair {8—18 in closed position. This is accom-
plished by having ‘the hinges assembly 27 which
joins the two sashes together 1o also serve as the
lecking mechanism, Referring to Fig. 9 the
hinge-assembly is generally indicated at 21. The
tvo hinge leafs of the assembly are disposed on
the oufer edges of the sashes.and are therefore
not visible from the room side. However, the
adjacent edges of the sashes are slightly spaced
apart for at.least a part of their verticel length
and the overlapping sections or knuckles 79 of
the hinge leafs are partially exposed there-
hrough. The hinge pin enclosed by these over-
lapping knuckles s indicated at 72. It is
mounted within the encircling knuckles 78 for
vertical reciprocating movement and is adapted
in ibs lowermost position to ‘be received within
the recess T4 formed in the siriking plate 35. In
this position the hinge pin lccks. the sashes
against any swinging ‘movement. . To raise the
pin and thereby release the sashes for opening
two or more of the ‘overlapping knuckles 70 are
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cut away to form a vertical elongated slot 18.
Extending through the slot and fixed to the hinge
pin 12 is a handle member 78 which when lifted
raises the pin from its locked position. The
hinge pin therefore has the dual function of pro-~
viding pivotal swinging movement of the sashes
and of locking the sashes in closed position in
the opening.

Although a similar provision may be made
locking the upper ends of the inner sashes {6—16
the type of lock illustrated in Fig. 6 may be em-
rloyed. It consists of a handle member 80 piv-
oted to one. of the sashes and adapted when the
sashes are closed to swing into engagement with
a slot in a bracket 82 secured to the head of the
window structure.

Another feature is the provision of sealing
means which extends completely around the
window structure when the sashes are in closed
position and forms an air-tight seal which effec-
tively .insulates the dead-air space between the
outer and inner pair of sashes. This novel pro-
vision consists of chamfering or beveling the
edges of the two pairs of sashes on the sides
thereof facing toward one another and locat-
ing in the places thus provided any suitable
weather sealing material. Referring particu-
larly to Fig. 3 the bottom edges of the two op-
posed sashes 14 and (8§ are shown similarly
chamfered or heveled at 84. This provides a
triangularly shaped space along the bottom edges
of the sashes when the sashes are moved to
closed position. In these triangular areas there

- are lecated sealing membpers which in the closed
position of- the sashes are compressed thereby
forming an air-tight seal between sash and win-
dow frame. The sealing members preferably
consist of elongated cords or ropes 86 of yield-
able weather resisting material which are tacked
or otherwise secured to the sill members 22 and
24 This form of sealing not only extends along
the bottom of the window structure but also
around the two sides of the sash as indicated
in Fig. 5 and across the top of the window open-
ing. Where the form of exposed hinge 486, §2 and
5§ is used, the window frame opposite the hinge
leafs 2 may be recessed to receive the weather
strip 86 as shown in Figure 4. Also a similar
weather stripping is carried on one of the middle
hinged sides of each pair of sashes as shown at
88 in Fig. b which in closed position of the sashes
is adapted to be engaged by the other sash and
compressed thereby forming a sealing along the
substantially abutting edges thereof. As a result,
in the closed position of the inner and outer
pairs of sashes an insulated dead air space is
provided between the two pairs of sashes which
effectively prevents the transmission of heat,
dust, and moisture from either the room side or
the outside of the window structure.

In the modification of the invention illustrated
in Figs. 10 to 19, the casement window structure
is formed of metal parts. The arrangement is
generally similar to the modification of the in-
vention previously described. Referring to Fig.
10, the outer pair of sashes 90—90 is illustrated
in elevation. These sashes are hinged together
along their adjacent edges for outward swing-
ing movement similar to the sashes 1§4—14 pre-
viously described. On the room side of the outer
pair of sashes is an inner pair of sashes 92—82,
one of which is shown in Fig. 11, which corre-
spond to the pair of sashes 16—I(6 in the previ-
ous modification of the invention. The inner
pair of sashes are capable of inward swinging
movement about a vertical hinge connecting
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their adjacent edges. In closed position the two
pairs of sashes in Fig. 11 form a dead air space
therebetween similar to the sashes 14—1{4 and
{6—I18, and a two-sectional sectional screen of
the type previously described may be installed
therebetewen as shown. The window area of
each sash may be subdivided as shown in Fig, 10
by a plurality of horizontal and vertical muntin
bars 84 and glass panes 86 provided in each sub-
divided area. The members or rails forming the
frame of the inner and outer pair of sashes 98
and 82 are formed of metal as previously de-
scribed and are similarly shaped with the cross
sectional configuration shown in Fig. 11.. The
glass panes %€ are secured io these rails and
muntin bars 94 by the usual putty securing
means indicated at 98.

The adjaceni edges of each pair of sashes are
hinged together as previously mentioned and
the preferred form. of hinge assembly which is |
adapted for both inner and outer pairs of sashes
is that shown in ¥Fig. 12. The hinge assembly for
each pair of sashes includes the hinge leafs {02
and 102 each secured to the adjacent edge of the
two sashes and the hinge pin 184. The hinge
assemblies extend for part of the vertical length
of the sashes and unless the sashes are abnormal-
1y high, two hinge assemblies, cne at the top and
one at the bottom, are sufiicient as shown. Run-
ning the entire length of the inner and outer
sashes between the adjacent edges thereof in-
cluding the areas between the hinge assemblies
and beyond the ends of the hinge leafs are
strips of weather resisting yieldable material
such as the rubber strips (86, 'These strips are
compressed between the edges of the sashes when
they are swungz to closed position. Either one
of the sashes of each pair of sashes may carry
this rubber stripping or if desired each sash may
carry a longitudinal section of the stripping ar-
rauged so that the sections compressibly abut
one another when the sashes are moved to closed
position. ‘To assist in retaining the rubber strip-
ping in place, the edges of the rails opposite the
hinge pins are provided with lips {88 which ex-
tend toward one another part way across the
space between each pair of sashes and act to hold
the rubber in place.

Top and bottom members and side members of
the metal window frame, into which each pair’
of sashes is mounted, are of the same formation.
Referring to Fig. 11 top and bottom window
frame members for each pair of sashes are indi-
cated at 119 and {{2 respectively. A side frame
member is indicated at 114 in PFig. 13 and if is
understood that the opposite side member is of
similar formation. These window frame mem-
bers correspond in shape to one another and as
shown are generally L-shaped in formation.

The inner and outer window frame members
{10, 112 and ({4 are separated by a filler strip
118 of suitable material formed to cooperate with
and fit between the inner and outer window
frame members. The inner and cuter window
frame members are assembled and securely held
together by through bolts or machine screws 28
properly locating the frames with respect to
one another and extending through the filler
strips to securely fasten all these elements to-
gether. The filler strip forms the “surrounds”
that extend around the sides and top and bot-
tom of the building wall opening. . The window
frames, surrounds, sashes, glass, locks, weather
strip seals, et cetera, are factory assembled in
complete form and need only be secured into
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the building wall opening-to provide & completely
installed window structure. ‘
The top and bottom members-{{9-and ({2 of
the window frame are formed as shown: to pro-
duce tracks of channel formation along the top
and bottom of the window to guide the roller-as-
semblies or casters which in turn are attached to
the outer corners of each pair of sashes by hinges
as in the previously described embodiment-of the
invention. Referring to Figs. 1t; 15'and 16; each
roller assembly or caster comprises ‘a block 122
in which a plurality of spherical rollers or balls
124 are carried. Three rollers ave:-shown for
each block in the present embodiment of ‘the in-
vention and it is understood their number may be'
varied for different adaptations of the-invention:
An important feature of - the - invention™ as
pointed out in the previous modification thereof
is the fact that these rollers are carried by their
respective tracks in such a way that not only-do

the peripheral portions project into engagement:

with the bases of the channel:shaped frame mem-

bers but also the peripheral -portions- project:

laterally for engagement with flanges-or: webs‘on
either side of the frame members.” The rollers
are carried in recesses formed in the-blocks {22
in the meanner chown in Fig. 16 -to-obtain this
desired action.  When- the three rollers are “in

use as illustrated herein two rollers are preferably”

mounted on one side of the block and oné roller
on the other side in staggered relation“to ‘one
another. Each roller block assembly or caster is
pivotally connected to its respective outér corner
of each hinged pair of sashes in order to- allow
the sashes to swing outwardly from-the-plare of
the window opening in the manner described in
the earlier embodiment of the invention:

Referring to ig. 15, each roller block or-caster
{22 is provided with a right angled extension’i26~

arranged to extend around the corner of its're~

spective sash and between the sash and the sd--

jacent side of the frame member 4. Fixed in
the block extension (26 is & short vertical pin-i28

which is substantially centrally located-inthe-

space between the sash and the side frame mem':
ber. ]
sash by welding or other ‘suitable means ista
hinge member {39 which ‘is provid’e‘d‘('with’ a
longitudinal bore in which the pin' 128 is closely

fitted and is free to ‘rotate relatively thereto.”

The hinge member 39 being: fixed to the sash
and free to pivot on the pin allows the“corner of

the sash to swing in an arc about the axis of the

pin when the sash is moved to open position: If

is to be noted that each hinge assembly by this"

construction and arrangement is concealed froin’
view and inaccessible and tamper proof when'
the sashes are in closed position. '

The hinge assemblies.for the corner§ of the
sashes extend for a short distanice along the side
frame members of the window strueture:”
the intervening space between the hinge assem-

blies of each side of the window strudture as”

shown in Fig. 14 is a trough=shaped member 132

of flexible sheet metal material, the side' margins -
of which are tack welded -or otherwisesectuted

to the side of the sash and the-intermediate por-

tion of which is bowed: outwardly ‘toward the
Extending® the ‘length-of’
each side frame member-t14-is a:strip-of yield--
able material {34 such as sponge:rubber.. When:

frame member {14.

the sashes are moved ‘to closed:position the Hinge

Secured to the side rail member 990 of the:
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members 130" and ‘the - trough=shaped: membets::
132 engage and compress the: strip” of “yieldable:

material 134 as shown in: Figs:13 and:14i: ‘This::

10

forms-an air-tight seal along the sides of the
window structure:

Preferably at the top of the outside pair of
window' sashes there is carried as shown in Fig.
178 yielding weather strip 136 adapted when
thesashes are moved to closed position to be
compressed between the top rails 0 and the
outer web +18 of the window frame member (10,
This weather stripping is preferably an elon-
gated band of rubber sheet material arranged to
hang downwardly from the outer face of the
web element ({8, The upper margins of "the
rubber strip 126 are secured to the frame mem-
ber in any suitable way but preferably by means

; of & 'gdlvanized “iron strip 138 which extends

acrogss the outer faces of the top frame member
{18, Thg lower edge of the metal strip 138 is
folded inwardly and the upper margin of the
rubber strip is folded' outwardly and these two
folded sections are- mterleaved and . compressed
together and secured to the web i by screws
49 4s shown in Fig. 17 Upon securentent of
the metal strip 138 £6 the web 118 of the upper
framie- menmber by screws (40 the rubber in-
sulating strip™ | 36 is mounted in position to be
interposed between the adjacent faces of the
sashes and web {{6 when the former are swing
to-closed position: - The metal strip 188 projects
outwaraly beyond the rubber strip and over the
top rail'of the sashes 90 and prevents water run-
ning down' the outside wall of the building from
entering the space between sashes and window
frames as'is’ evident from Fig. 17.

In ‘Fi'gs“. ‘11, 13 and 14 there is shown a novel
air seal for the inner and outer sashes which as
inthe ‘previously described embodiment. com-
pletely insitlates’ the dead air space between the
outer and inner sashes. In the corhers pro-
duced by the window frames 119, {12 and (14
and the filler stribs or “surrounds” |18 there are
secuznd cords or ropes 141 of yielding material
ecured-or cemented to the filler. These cords
or ropes 141 of vielding material extending com-
pletely -around the window opening and project

i into“the: plane-occupied by the sashes in closed -

position’ so- that when moved to closed position
the sashes are pressed tightly thereagainst and
p*owde a'positive air seal between the sashes and
the' “surrounds ” ~These ropes or cords of yield-

i ing material also funection to cushion the sashes

in: their’ closinig ‘movements thus preventing the
jafring of the glass ahd the production. of noises.

To tightly seal the cords or ropes 141 and rub-
ber strip 36 between the sash 90 and the frame

. memibers of the window structure, the tracks in

which- the ‘sashes are guided for movement are
provided ‘with ‘novel means which cause the
sashe§ in their “final closing’ movement o shift
bodily inwardly perpendicularly of the plane of
the window ‘opening and compress these yleld—'
ing’strips between the sdshes and the frames of
the -window “structure. Referring to Figs. 15
and-16; at eéach of the outer ends of the top and
bottom tracks "in’ which the casters 122 travel

“there  is ‘provided a cam-like surface or Lift

formed by a thin rietal shim or wedge {42 fixed
to the inside surface of the outer web of the top
and bottorm frame members 118 and 1{2. Each
lift Taces towsrd the roller block or caster with

‘which' it is associated and is provided with an

inclined “surface 144 up which the outermost
roller of the block is' adapted to travel. The in-
clified surface of each lift is so loeated with re-
spect-'to-the" roller block assemblies that when

-tHe' sashes approach- their: final closed position,
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the outermost roller 124 of each caster rides up
the incline {44. This action occurs simultane-
ously at all four corners of each pair of sashes
and shifts the caster assemblies inwardly which
by means of the hinge pins 128 carry the sashes
slightly bodily inwardly sufficient to compress
the cords 141 and rubber strip 136 in the manner
previously described and thereby form an ef-
fective seal.  The bodily shifting movement is
perpendicular to the plane of the window struc-
ture and thereby precludes any scuffing or wear
of the rubber strip.

The manner of locking the sashes of the pres-

ent modification of the invention is generally
similar to.the previously described modification
of the invention. The pins of the center hinge
assemblies for each pair of sashes 90—80 and
§2—82 have the novel function of also serving as
a locking medium for these sashes. Referring to
Fligs. 11, 12, 18 and 19, the top and bottom hinge
assemblies join the adjacent edges of each pair
of sashes. Each hinge assembly comprises the
two hinge leafs 102102 which are secured to
the adjacent edges of the pair of sashes and the
hinge pin. 104 which is enclosed between the over-
lapping sections or knuckles {38 of the hinge
leafs. Each hinge pin is mounted within the
knuckles 180 of the hinge leafs for upward and
downward reciprocating movement. Extending
along the top and bottom filler members (18 is
an elongated metal strip or plate 152 which cor-
responds to the plates 38 previously described.
Fach plate is provided in line with the hinge
pins 104, when the latter are in sash closed posi~
tion, with an aperture into which the ends of the
hinge pins are received. When so received the
hinge pins lock their respective sashes in closed
position in the window structure.
. Por relatively short vertical height windows,
the type of locking mechanism illustrated in Fig.
18 is preferred. As in the previously described
embodiment of the invention, certain of the over-
lapping sections or knuckles (50 of the hinge
plates 102—102 are cut away to form vertically
elongated slots. Referring to Fig. 18 the removal
of certain. of these knuckles provides two spaced
apart slots 154—154 in each hinge assembly. A
handle 156 is associated for each hinge assembly
and is provided with two arms 158—158 which
enter the slots 154—154 and are fixed to the hinge
pin. Since the hinge is free to rotate, the handle
is capable of being swung from side to side as
well as being raised or lowered to unlock or lock
the sashes.

For long vertical windows where it is difficult
to reach the upper hinge pins, the top and bot-
tom hinge assemblies may be interconnected for
joint latching and unlatching operation by the
mechanism shown in Figs. 11 and 19. At any
suitably convenient intermediate point in the
height of the window structure a handle {60 may
be provided. This handle is pivoted about g hori-
zontal axis to one of the sashes and is provided
with two short arms 162 extending in opposite
directions from its pivotal connection. A rod 164
extends between the hinge pin 166 of the lower
hinge assembly and one of the arms 162 and is
pivotally connected to each of these elements.
A similar rod 168 extends between the hinge pin
170 of the upper hinge assembly and the other

arm 162 and is pivotally connected to these ele- .

ments. In full line position of the handle in
Fig. 19 the hinge pins 16§ and 170 are in their
sash locking positions. When the handle is ro-
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tated to its dotted position in Fig. 19, the two 78
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arms 162 are swung out of their vertical position
and draw the rods 164 and 188 toward the handle.
By virtue of their pivotal connection to the hinge
pins, this movement simultaneously retracts the
pins from locking engagement in the apertures
of the top and bottom metal strips 152.

As a result of this invention there is provided
a double casement window structure either of
wood or metal which provides an insulated dead

‘air space between the outer and inner pairs-of

sashes and effectively prevents the transmission
of heat, dust and moisture from one side to the
other side of the opening in which the structure
is located. The feature of providing the all-
around weather strips or seals, such as 86 and 141,
for both the inner and outer pairs of sashes, and
of also providing weather strips or seals 88 and
188 for the hinged edges of the sashes, assures
a double air and moisture seal for all the abutting
edges of the sashes when they are moved to closed
position.. These weather strips or seals are en-
gaged by and compressed by the sashes in their .
final closing movements. The toggle joint action
of the hinge assemblies assists in the compressing
action of the sashes against the yieldable weather
strips. In addition, the feature of bodily shifting
the sashes in the window frame as provided by
the 1ift 142 provides a positive tightly engaged
seal between the sashes and the weather strips
such as the cords {4i previously mentioned and
the outside weather strip 136.

The free corners of each pair of sashes are
guided for slidable and pivotal movement in inner
and outer sets of opposed tracks carried by the
window frame. The improved means accomplish-
ing this purpose includes the guiding blocks or
caster members 40 and {22 having ball retaining
recesses which open not only toward the bases
of the channel-shaped tracks but also laterally
toward the opposite sides of the channels of the
tracks. By virtue of their novel relation to the
caster blocks, the balls in the recesses not only
have peripheral portions projecting beyond the
bottom sides of the members for engagement with
the bases of the channel-shaped tracks but also
project laterally for engagement with the sides of
the channels of the tracks. In the modification
of the invention in Figure 8, each ball 44 projects
from three sides of the caster members 40, while
in the medification of Figure 16 each ball 124
projects from two sides of the caster members 122,
By this provision, the caster members are assured
of frictionless engagement with the base and the
opposite sides of the track channel in which- they
are disposed, and as a result the sashes are capa- .
ble of movement under light pressure and with~
out the possibility of binding.

For both types of casement window structures
llustrated herein, the novel hinge assemblies for
the adjacent edges of each pair of sashes provides
not only swinging movement of the hinged edges
laterally away from the plane of the window
frame but also serves to releasably lock the sashes
in closed position. The dual function- of these
hinge assemblies economizes in the manufactur-
ing and installation costs.

The pivotal connections between the gmdmg
caster members and the free corners of each pair
of sashes, such as the pins 86 and 128, are so
disposed in novel relation to the sashes and the
window frame that in the closed position of the
sashes, the pins are inaccessible, thereby render-
ing them tamper-proof Only when the sashes
are opened is it possible to gain access to the pins
if it is desired to remove the sashes for any rea-
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son. If such is the case all four pins for each
pair of sashes may be readily removed from the
room side of the structure.

When it is desired to clean:or wash the window
panes and sashes, both the outer and inner sides
of each pair of sashes are readily available from
the inside of the room. To accomplish this, the
sashes may be moved from. side to side so that
the washing or cleaning may be done without. the
use of extended hinges. The screens being be-
tween the inner and .outer pair of sashes. are
profected from rust, storms.and dirt. The screens
may be left installed in the window frame during
all seasons or if desired may be removed by.re-
tracting the pins of the screed hinges 35. Either
in. place. of the screens, .or alongside thereof,
Venetian. type blinds may be. used. Preferably
window shades are carried individually by.the
inner pair of sashes. Window curtains and
drapes are preferably hung from inwardly swing-
able supports so as not to interfere with the
opening of the inner sashes. For cottages and the
like which are not inhabited for long periods of
time the screens may. be replaced by galvanized
metal sheets to more effectively prevent unau-
thorized ingress or breakage of the. window. panes
of the inner sashes.

What I claim is:

1. A casement window structure comprising, in
combination, a window frame having an outer
set of opposed tracks and an inner set of opposed
tracks extending in spaced parallel relationship
to one another, a pair of sashes for the outer set
of tracks having their adjacent edges hinged to-
gether and being outwardly swingable relative to
the plane of the frame, a similar pair of sashes
for the inner set of tracks having their adjacent
edges hinged together and being inwardly swing-
able relative to the plane of the frame, means
slidably and pivotally guiding the corners. of each 7
pair of sashes in their associated set of tracks,
said pairs of sashes in closed position occupying
spaced apart parallel, planes in the window frame
and forming a dead air space therebetween, yield-
ing sealing means. for. each pair of sashes. ex-
tending along the top, bottom and the sides of -
the window. frame. and being compressibly. en-~
gaged by the sashes when the sashes are moved
to closed position, and yielding sealing means
carried by one sash of each pair of sashe§ along
the hinged edge thereof being compressibly en-
gaged by the hihged edge of the.other sash when
the sashes are moved to closed position.

2. A casement window structure comprising, in
combination, a window frame having an outer
set of opposed tracks and an.inner set of opposed
tracks extending in spaced parallel relation to
one another, a pair of window sashes for the
outer set of tracks combining to close the open-
ing of the frame, a pair of window sashes for
the inner set of tracks combining to close the
cpening of the frame, a hinge assembly including
a hinge pin swingably connecting -the adjacent
edges of each of said pair of sashes and pro-
viding swinging movement of the sashes away
from their respective sides of the plane of the
window frame, means slidably and pivotally guid-
ing the free corners of* each pair of sashes in
their ‘associated set of fracks, yieldable weather
stripping for each pair of sashes extending com-
pletely arcund the window frame and being com-
pressibly engaged by the sashes when the latter
are moved to closed position, yieldable_ weather
stripping carried by and interposed between. the

int_erhinged edges of each pair . of sashes -and
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being compressed between these edges. when the

sashes gre moved to closed position, said weather

strippings in the closed positions: of both pairs
of sashes forming an insulated dead air space
therebetween, said window frame provided with
pin receiving recesses aligning with the hinge
axes of the two pairs of sashes in their respective
closed positions in the window frame, and means
providing axial movement of the hinge pins. of
said hinge assemblies and projecting the hlnge
pins into said recesses to lock the sashes in closed
position in compressing engagement with said
weather strippings.

3. A casement window structure comprising, in
combination, a. window frame having an outer
set of tracks extending along the top and bottom
of the window and an inner set of tracks simi-
larly extending along the top and bottom of the
window frame in spaced parallel relation to the
outer set of tracks, a. pair of window sashes for
the outer set of tracks combining to clese .the
opening of the frame, a pair of window sashes
for the inner set of tracks likewise combining to
close the window opening, a hinge assembly in-
cluding a hinge pin swingably connecting the
adjacent edges of each pair of sashes and pro-
viding swinging movement away from opposite
sides of the plane of the window frame, means
slidably and pivotally gu1dmg the free corners
of each pair of sashes in their associated set
of tracks, a filler membper extending along the
top and bottom of the window frame between the
outer and inner sets of tracks and projecting
into the frame opening beyond the tracks, at

5 least one of said filler members provided 'with
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recesges in line with the hinge pins of said hinge
assemblies, and means providing axial movement
of said hinge pins-from s retracted position within
their respective hinge assemblies to a projected
' bosition engageable in the assoc1ated recesses of

“=~ said filler- members to releasably lock the pair-of

sashes with which they are associated in the
window frame.

4. A casement window structure comprising, in
o*n’ovnatlon a window frame having on each of
" two opposite sides thereof an cuter sash guiding
track and an inner'sash guiding track extending
parallel to one -ahother -and running the full
length of the side of the window frame a’ pair
of sashes for said outer set of tracks having their
adjacent edges hinged together and being out-
wardly swingable relative to the plane of the
window frame, a similar pair of sashes for said
Inner set of tracks having their adjacent edges
hinged together and being inwardly swingable
relative to the plane of the window frame, means
slidably and pivotally guiding the outside corners
of each pair of sashes in their respective tracks
including caster- members slidable in the tracks
and movable from one end to-the other end there-
of and hinges connected to the respective. casteJ
members and to the associated corners and pro-
viding simuliancous slidable and pivotal move-
ment of the corners as the pairs of sashes of
which the corners form a part are swung out-
wardly and inwardly 1e1at1ve to the plane of*the
windew frame, said sashes in " closed pocmon‘
occupying slightly spaced apart parallel plares
in the window frame and forming together a
dead air space therebetween, the track: guldlng
means for the outer pair of sashes being lecated
en the dead air space side thereof, rendering the
same inaccessible from the outside of the W;ndow
structure.

5. In a casement window structure, a frame
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member having an outer sash guiding track and
an inner sash guiding track extending in- spaced
parallel relationship tc one another and running
the full length of the frame member, a filler mem-~
ber secured to the frame member between the
tracks and projecting inwardly of the window
opening- beyond the tracks, said filler member
extending the full length of the frame member
and at each opposite side of the frame providing
the inner guiding walls of the tracks, a pair
of sashes for the cuter track having their adja-
cent edges hinged together and a pair of sashes
for the inner track having their adjacent edges
hinged together, and means slidably and pivotally
guiding the opposite remote corners of each pair
of sashes in their respective tracks and providing
movement of the hinged edges thereof laterally
in the plane of the window, each of said corner
guiding means including a rotatable ball shaped
element engageable with both the track angd the
wall formed by the adjacent side of the fller
member.

6. A casement window structure comprising, in
combination, a window frame, a pair of sashes
combining to close the opening of the window
frame, a hinge assembly including a hinge pin
swingably connecting the adjacent edges of the
sashes together, means slidably and pivotally
guiding the outer corners of the pair of hinged
sashes in the window frame as the sashes are
swung with respect to ons another about the
hinge pin of said hinge assembly, said frame
provided with a pin receiving recess aligning with
the hinge axis when the pair of sashes assume a
closed position in the opening of the window

frame, and means mounting said hinge pin for '

xially bodily shiftable movement to a position
projecting one end of the pin beyond the sashes,
said hinge pin adapted in the closed position of
the sashes to be axially shifted to project said
end of the pin into interlocking engagement with
said recess.

7. A casement window structure comprising, in
combination, a window frame, a pair of sashes
combining to close the opening of the window
frame, a pair of spaced hinge assemblies swing-
ably connecting the adjacent edges of the sashes
together, means slidably and pivotally mounting
the outer remote corners of the pair of sashes in

the window frame as the hinged edges of the 3

sashes are swung relative to one ancther and to
the plane of the window frame, said window
frame provided with a pair of oppositely disposed
pin receiving recesses aligning with the hinge axis
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15

in the closed position of the sashes, each hinge 55

assembly including an axially movable hinge pin
adapted in the closed position of the sashes to be
projected beyond the sashes into interlocking en-
gagement with the nearest recess in the window
frame, and manual contrel means carried by said
sashes between said hinge assemblies and opera-

tively coupled by linkage to the hinge pins thereof.

for simultaneously projecting the hinge pins into
said recesses and for simultaneously retracting
the hinge pins therefrom.

8. In a casement window structure, a window
frame having an opposed set of inwardly facing
channel shaped tracks, a sash, means slidably
and pivotally guiding two adjacent corners of the
sash in said tracks, said means including a mem-
ber pivotally connected to each of said corners of
the sash and received within the channel of the
track for travel therealong, each of said members
provided with one or more ball receiving recesses
opening toward the base of the channel and open-
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ing laterally toward one side of the channel, and
a ball carried in each of said one or more recesses
having a diameter greater than the dimension of
the recess such that peripheral portions of the
ball project beyond the openings of the recess for
engagement both with the base of the channel
and with said side of the channel cf the track.

9. In a casement window structure, a window
frame having an opposed set of inwardly facing
channel shaped tracks, a sash for the window
frame, means for slidably and pivotally guiding
two of the adjacent corners of the sash in said
opposed tracks, said means including a member
pivotally connected to each of said corners of
the sash and received within the track for travel
therealong, each of said members provided with
one or more ball receiving recesses opening out
toward the base of the channel and opening out
laterally toward the opposite sides of the chan-
nel of the track, and a ball carried in each of said
recesses having a diameter greater than the di-
mension of the recess such that peripheral por-
tions of the ball project beyond said openings of
the recess for engagement with the base of the
channel of the track in which the member is
disposed and with the opposite sides of the chan-
nel of the track.

10. A casement window structure comprising,
in combination, a window frame having on each
of two opposite sides thereof an outer sash guid-
ing track and an inner sash guiding track extend-
ing in spaced parallel relatiohship to one another
and running the full length of the side of the
window frame, a pair of sashes for said outer
tracks having their adjacent edges hinged to-
gether and outwardly swingable with respect to
the plane of the window frame, a similar pair
of sashes for said inner tracks having their ad-
jacent edges hinged together and inwardly swing-
able with respect to the plane of the window
frame, means slidably and pivotaily guiding the
outer corners of each pair of hinged sashes in
the tracks with which it is associated and pro-
viding travel of each outside corner substan-
tially the full length of the track in which it is
guided, yielding sealing means extending along
the top, bottom and the sides of the window
frame and compressibly engageable by the sashes
when the sashes are swung to closed position in

Y the window frame, and yielding sealing means

carried by at least one of each pair of window
sashes along the hinged edge thereof, said means
being compressibly engageable with the adjacent
edge of the other sash when the pair of sashes are

-swung to closed position in the window frame,

said sashes, in closed position occupying slightly
spaced apart parallel planes in the window frame
and cooperating with the sealing means to form

. an insulated dead air space therebetween.
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11. A casement window structure comprising,
in combination, a window frame having an outer
set of opposed tracks and an inner set of opposed
tracks extending in spaced parallel relationship

. to one another, a pair of sashes for the outer set

of tracks having their adjacent edges hinged to-
gether and being outwardly swingable relative
to the plane of the frame, a similar pair of sashes
for the inner set of tracks having their adjacent
edges hinged together and being inwardly swing-
able relative to the plane of the frame, means
slidably and pivotally guiding the corners of each
pair of sashes in their associated set of tracks,
said pairs of sashes, in closed position, occupying
spaced apart parallel planes in the window frame
and forming a dead air space therebetween, yield-
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ing sealing means for each pair of sashes extend-
ing along the top, bottom and sides of the win-
dow frame and being compressibly engaged by
the sashes when the sashes are moved to closed
position, yielding sealing means carried by one
sash of each pair of sashes along the hinged
edge thereof adapted to be compressibly engaged
by the hinged edge of the other sash when the
sashes are moved to closed position, a screen for
the opening of the window frame, and means
mounting the screen-in the window frame and
between said inner and outer sets of opposed
tracks.

12, In a casement window structure, a window
frame having a pair of opposed inwardly facing
channel shaped fracks, a sash, means slidably
and pivotally guiding two adjacent corners of
the sash in said opposed tracks, said means in~
cluding a caster member pivotally connected to
each of said corners of the sash and received
within the channel of the adjacent track for
travel therealong, said caster members each car-
rying at least one ball, and peripheral portions
of said balls projecting beyond the caster mem-
bers for engagement with the base and at least
one side of the channel of the track.

SAMUEL L. POTTS.
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