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2,622,672

OFFICE

2,622,672
AWNING TYPE WINDOW

Harry W. Thomas, Miami Beach, Fla., assignor to
Gate City Sash and Deor Company, For{ Lau-
derdale, Fla., a corporation of Florida

Application December 5, 1945, Serial No. 632,860
(CL. 160—40)
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This invention relates to window structures,
particularly of the so-called awning window type,
and to mechanism for operating the same.

In warm climates ordinary window sashes are
not particularly adapted to provide the maximum
free circulation of air, both in inclement weather
as well as on sunshiny days.

According to this invention there is provided
an awning type window which can be opened to
an angle of seventy degrees from the vertical to
assure maximum ventilation. The positioning
of the window sash is such that it acts as an awn-
ing, preventing the beating in of rain. The oper-
ating mechanism is entirely.concealed but easily
accessible for adjustments. The construction of
the invention is such that insect screens are
easily applied and removed when window clean-
ing is necessary. The construction further is
such as to provide an automatic lock for each
of the window openings when the windows are
closed. '

Among the other objects of the present inven-
tion are to provide an awning type window and
sash and hardware construction. designed so that
the sash can be installed or removed from a
window frame without having to remove. substan-
tially any of the surrounding members. of the
jamb or sill; to provide an awning type window
of preferably metallic construction wherein the
metallic window frame is provided with spaced
vertically extending hollow stiles forming hous-
ings in which at least a portion of the operating
means may be housed for simultaneously oper-
ating a plurality of metallic sashes dispoesed in
vertically superimposed relation within the win-
dow frame and  shiftable on horizontal pivots
located adjacent the .top rails of each of the
sashes and wherein operating means preferably
comprising a worm gear and worm, are mounted
on one of the inner walls of one of the metallic
stiles whereby the worm gear and worm and the
linkage mechanism interconnecting it to each of
the sash rails are readily accessible for installa-
tion and repair simply by removing a detachable
wall member of said stile in which the worm
gear and worm are mounted.

Yet another object of the invention resides in
providing an awning type window comprising a
metallic frame member embodying two spaced
apart vertically hollow stiles and a bottom sill
member providing a lower horizontal imperforate
5ill surface presenting a  substantially unob-
structed horizontal sill free of operating mecha-
nism and wherein sash operating means includ-
ing a worm gear.and interconnected worm. are
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mounted on one of the lower wall portions of one
of the hollow stiles substantially. at the base
thereof and within the vertiedl projection of the
stile walls, there being linkage mechanism dis-
posed in sald hollow stile and detachably inter-
connecting to at least one of the ends of each of
the horizontally swingable metallic sash members
which metallic sashes being pivoted at their op-
posite ends to the adjiscent metallic stile walls
to swing in horizontal axis into closed position
substantially to a common plane and to swing
outwardly simultaneously in open position, said
hollow ‘stile having an opening extending sub-
stantially throughcut its vertical dimensions
whereby said worm and gear mechanism and the
linkage connections between the worm and gear
mechanism and said sash rails are exposed and
wherein thére is a detachable stile wall adapted
to close the opening in said stile whereby to com-
pletely house the operating mechanism within
the stile while rendering the same substantially
accessible for repair, installation or replacement.

Yet another object of the invention resides in
providing an awning type window comprising a
metallic frame of rectangular formation and pro-
viding one or more vertical hollow stiles forming
one or more of the side members of the frame
and a substantially horizontally disposed bottom
sill, there being a plurality of vertically disposed
metallic sashes mounted in said frame between
the vertical stiles thereof, each of the upper rails
of each sash having means horizontally piv-
otally disposed within the confines of the upper
sash rail and pivoted to said stiles whereby. the
said sashes are disposed in vertical supérimposed
position and to close into a common vertical
plane, and to provide a power actuator for simul-
taneously swinging said sashes to open and. closed
position comprising a turnable operator wherem
the oberator is mounted within a’ stile and
wherein means is p10v1ded for ‘interconnecting
the actuator with each end of each sash adjacent
to the top rail thereof, said means mcludlng link-
age mechanism.- disposed in vertlca,lly arranged
relation within at least one of said vertical hol-
low stiles of ‘the window frame and including at
least one horizontally disposed shaft intercon-
necting said operator and certain of said linkage
mechanism for simultaneously actuating the op-
posed- rails of- each sash, said transmission shaft
being horizontally disposed and lying between
the spaced vertical stiles of the window frame
and being completely hidden and in a manner
to leave the upper surface of the sill- unobstructed.

Yet another object of the invention resides: in
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the construction and arrangement of the upper
rail of each horizontally pivoted sash and its con-~
nections with the power operated mechanism
for simultaneously opening and closing the plu-
rality of the disposed sashes which are arranged 5
in vertically disposed position between the ver-
tical stiles of the window frame and which open
and close in a single vertical plane, each upper
rail of a sash including a construction and ar-
rangement whereby such upper rail forms a ri- 10
gidifying strut to facilitate the pivotal swinging
of the said window frame about said upper sash

as a horizontal axis.

Yet another object of the invention resides in
the construction of an awning type window com- 15
prising a series of sashes arranged to be hori-
zontally pivoted to swing about separate hori-
zontal axes fo closed position in & common ver-
tical plane with respect to a metallic window
frame wherein the upper rail of each sash is 20
provided with a strut-like rigidifying extension
adapted rigidly to receive therein a pivotal mem-
ber which is power turned at one end by a suit-
ably linkage mechanism whereby effectively to
pivotally swing the sash from one or, if desired, 25
from both of its ends.

Yet another object of the invention resides in
providing each upper rail, of a vertically disposed
series of metallic sashes of an awning window
of the type wherein the plurality of sashes close 30
in a vertically extended plane, disposed between
metallic stiles of the window frame and wherein
each upper rail of each such sash is hollow and
receives therethrough a turnable shaft which
shaft has linkage mechanism connecting at one 35
end only thereof fo power mechanism disposed
in a hollow stile of the window frame for power
operating said shaft from one end only thereof
and wherein said shaft passes through the hollow
sash and at its opposite end beyond the side rail 40
of said sash is provided with linkage connections
to certain other of the sashes whereby to insure
the simultaneous operation of all the said sashes
from the common power source.

Yet another object of the invention is to pro~ 45
vide a construction as just set forth, a power
operating mechanism comprising a worm and
gear device wherein the turnable gear is jour-
naled on one of the vertical walls of the hollow
stile of the metallic window frame and wherein 50
suitable linkage mechanism is connected there-
from to the power transmission shaft which
passes through the hollow upper rail of the win-
dow sash.

Still other objects are to provide an awning 55
type window wherein the window sashes are con-
structed to receive yieldable weatherstripping
between the upper and lower windows to seal the
joint therebetween; to provide an awning type of
window wherein an improved power operating 60
connection is provided between the window sash
and the adjacent frame at one side only for
swinging the sash to open or closed position; to,
provide an awning type window associated with
a screen disposed rearwardly thereof wherein the 65
sash for the screen is provided with suitable re-
silient weatherstripping which not only seals the
screen to the surrounding window frame but
likewise 1o the upper and lower sashes of the two
window sections that are positioned in front of 70
the screen; to provide an improved type of lever
linkage mechanism for operating simultaneously
the two or more window sashes of an awning type
window; to provide an improved construction of
awning type window wherein the window sash is 75

4

formed of metal pieces of uniform cross section
suitably joined together at the corners to provide
a rectangular frame to receive a pane of glass or
the like, and wherein said cross sectional shapes
are provided with grooved portions not only to
receive putty and the like to retain the pane in
position, but wherein they are provided with ad-
ditional oppositely extending grooves to receive
flexible weatherstripping so that when two of
such sash members are in adjacent, spaced apart
relation, the weatherstripping of each sash will
contact and provide a flexible sealed joint there-
between; to provide in a window structure, in
combination with a window frame having a head,
opposed spaced side jambs and a sill, opposed,
spaced pairs of hinge members mounted on the
frame between the head and sill, a plurality of
sashes mounted in the space between the side
jambs and between the head and sill of the
frame, spaced pairs of hinge elements carried
by each sash for connection with the respective
pairs of hinge members on the frame, at least
one of said hinge elements including a slidable
pin hingedly connecting hinge elements on the
frame and sash, said pair being slidable in a
straight line movement relative to a longitudinal
axis of the frame member of a sash to discon-
nect said pivotal hinge connection between said
end of the sash and an adjacent portion of the
frame, an arm operatively connected to a piv-
otally mounted sash and having a free end pro-
jecting rearwardly of the side jambs of the frame,
a shaft mounted on the frame, a crank arm on
said shaft, a plurality of operating rods within
the spaced side jambs of the frame and con-
necting a plurality of operating arms, and manu-
ally operated gearing means carried by the
frame and operative to move the sashes in unison;
to provide these and other objects of invention,
as will be apparent from a perusal of the follow-
ing specification when taken in connection with
the accompanying drawings, wherein:

Fig. 1 is a perspective view of the front of an
awning type window installation:

Fig. 2 is a front view of a portion of an in-
stallation;

Fig. 3 is a vertical section taken on the line
3—3 of Flig.2;

Fig. 4 is a vertical section taken on the line
4—4 of Fig. 2;

Fig. 5 is a plan sectional view taken on the
line 5—5 of Fig. 4;

Fig. 6 is a sectional elevation of a window in~
stallation showing another embodiment of this
invention.

Fig. 7 is a sectional view of an enlarged scale
taken along the line 7—1 of PFig. 6.

Fig. 8 is a sectional view on an enlarged scale
taken along the line 8—8 of Fig. 6.

Fig. 9 is a sectional elevation of the window
installation shown in Figs. 7 and 8 taken on a
larger scale showing further details of construc-
tion.

Fig. 10 is a sectional view taken on the line
18—10 of Fig. 9 and shown on a still larger scale
and showing the lower sash and the power oper-
ating connections.

Fig. 11 is a partial plan sectional view through
the upper sash and the transmission shaft for
the lower sash as seen when taken along line
fi—11 in Fig. 6, but with the windows in a closed
position,

Fig. 12 is a fragmentary sectional view, similar
to Fig. 11, of a modified form of construction
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in which a different arrangement of the weather-
stripping is employed.

Referring now to the drawings in detail, the
improved awning type window cdmpi'ises any type
of outer masonry sill member 2 and an inside
frame member 4 adapted to receive an inside
window sill 6. In addition there is a top frame
member 8 and a front and back masonry con-
struction {8 and 12 associated with said frame
member, all to provide a rectangular opening to
receive a rectangular metallic window frame 14
which is adapted to fit or be positioned in the
masonry as shown in Figs. 2 and 3 and 4. As
shown in Fig. §, on one side, preferably the left
side as shown in ¥ig. 2, of the metallic window
frame {4, the same is formed hollow to provide
a housing or compartment where the mechanism
for raising and lowering the sashes is housed,
so that it cannot be seen from the outside or
from the inside. The lower horizontal portion
i5 provides an imperforate sill against which the
lower sash of the window closes. This sill is
substantially horizontal and is substantially free
of chstructions entirely thereacross whereby a
clear and unohsiructed view is insured. Project-
ing rearwardly inwardly from the housing at the
lower corner thereof is a shaft {8 operating in a
hearing {8 afixed to the sill 8. The inner end
of the shaft 18 carries a handle 2§ for turning
chie same. The shaft {6 has on its opposite end
a worm 22 gearing with a toothed sector 2& on
a shaft 5 mounted on plates 28 disposed in the
side jambs of the frame or housing. The sector
28 has an arm 33 pivotally connected as at #2
with a lever §4. This lever in turn is pivotally
connected at 8 with a shorter lever 28, and the
pivot 35 in turn connects with another longer
lever 48 which is pivotally connected as at #2
with another shoiter lever £4. 'The levers &8
and 44, as shown in Fig. 3, carry at their inner
ends a short pin 8. As shown in Figure 5, this
pin has a round portion 48 turnable in a bearing
of the stationary frame member %2, and also has
a squared portion 54 adapted to slide endwise
into a square-shaped socket 55 in a rigid lateral
extension or projection 58, either cast integrally
with one of the shiftable sash members which
are preferably metallic hereinafter to be described
or suitably integrally joined thereto. 'The pin 48
may ke assembled by moving it endwise so that
its squared end 54 siides into the socket 58, and
its round portion 438 slides into the bearing in
the frame member 52. Thus, the sash is con-
nected to the window frame for pivotal move-
ment about the axis of the pin 46, which axis
extends in substantially the same horizontal plane
a5 the upwper rail of the sash, as shown in Fig. 4.
The sash may ke disassembled from the window
frame by moving or sliding the pin 46 axially
outwardly from the socket 58. If desired a set
screw 60 may be used to restrain the square shaft
against endwise disconnection from its square
socket 86 in the sash projection 58. Upon suit-
able shifting movement of the levers 38 and 44
the two sash members 62 and 64, the same being
the upper and lower sashes, will be shifted to the
dotted lines shown in Fig. 4 or will be shifted
from the dotied line position to the closed posi-
tion. 'The sash operating mechanism is thus dis-
posed at one side only of each window sash and
simultaneously cperates all the sashes equal dis-
tances in opening and closing operation. The

ther end of the top rail of the sash may be
suitably pivotally mounted to the window frame
to permit this opening and closing operation.
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Removal of the sash from the frame may be
effected by endwise withdrawal of the pin 46
and withdrawing the bearing 48 and the pin’' 46
endwise from the circular stationary béaring in
which the round bearing 48 is turnable. This
disconnection may be accomplished only from
the inside or inboard side of the window, due to
the fact that the window frame (4 always pre-
vents access to the pivot pin 46 from the outer
or front side of the window.

Each window sash is composed of a preferably
metallic frame of identical section except for the
projections 58 which are cast integrally with or
fastened to the upper rails of each window. The
rails are formed of the cross sectional shape
shown at §2 in Figure 4 and include a central
hollow portion 68 and two upper inwardly ex-
tending flanges 68 and 79 forming a narrow
pocket 72 therebetween, which pocket is wider
inside of the flanges €8 and 79 than at the mouth
between the flanges, whereby to receive and hold
a weatherstripping 74 of preferably resilient
material of the general shape shown at 74 in
Fig. 4, The opposite wall of the sash includes
an integral, downwardly extending wall 18 and
a relatively short flange or toe 89 to provide a
pocket 82 to receive putty and other glazing
material. The window pane 84 is shown as se-
curely held in position by the toe 88 and the putty
82 in the pockets. It will be noted that the
upper rail 85 of the lower window sash is like-
wise configiired of the same cross section to re-
ceive a resilient weatherstripping 86 which in
association with the weatherstripping T4 is
adapted to seal thé junction of the two swing-
able window sashes when in closed position as
shown in Fig. 4.

Immediately to the rear of the window sashes
as in their closed position, the metallic frame
member (4§ at the bottom is provided with an
upstanding, relatively short wall or partition 88
to provide a stop for the inner position of the
lower window sash, and a weatherstrip is also
provided to prevent moisture from entering to
the rear of the sash from the outside. The upper
frame 15, see Fig. 4, is provided with a similarly
formed, downwardly extending flange 80 which
accomplishes a similar function. There is also
a side flange on either side of the frame as shown
at 91 in the Fig. 5. These side frames 91 in each
instance provide a means for positiching the
sereen frame %2. ‘This sereen frame is shown as
comprising a hollow, square-like cross section
having an inwardly extending lug 24 and an
cppositely extending lip 86, which are adapted
to receive and hold therebetween a screen weath-
eérstripping ¢8. This screen weatherstripping be-
ing of flexible material, in cooperation with the
lip &8 is adapted to clinch the screen 100 firmly
in position between the top and the bottom and
side screen frame portions £2. This weather-
stripping 83 which thus entirely surrounds the
screen frame 62 has one portion i64 which yield-
ingly contacts the rear wall of the frames 838 and
has an additional spaced portion {66 which yield-
ingly contacts the back of the lower frame of
the lower window sash. This weatherstripping
88 forms a. weathersiripping completely around
all four sides of the screen and the portion (04

_contacts at all places the rear wall of the sashes

of the various window panes.

Thus when the two window sashes shown in
Fig. 4 are closed, the weatherstripping 14 and 85
seals the horizontal joint therebetween and the
weatherstripping portions 106 and 104 seal
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against the rear face of the sashes of the windows
and against the rear faces of the flanges 88 and
90, completely around the margins of the
windows.

In addition to the foregoing, the front wall
of the frame 14 is provided with a depending
guard 188 which prevents the entrance of mois-
ture into the space between the upper window
sash and the frame member i4.

In addition there is a cover plate {18 which is
attached at {12 to the side frame 52 and has a
laterally turned in flange (14 which fits into a
groove 116 of the main frame 14 to form a ver-
tical compartment {18 wherein the operating
mechanism is enclosed, so as to be hidden from
both inside and out. Removability of the cover
110 permits easy access to the maintenance of
the operating mechanism. It will be noted that
the removal of the endwise disconnectible hinge
pin 46 may be accomplished only from the inside
of the window by removing the cover plate 110
to provide access to the pin 46.

Modified construction

Referring now to Figs. 6, 7, 8, 9, 10 and 11,
the metallic window frame {20 is fitted in the
building opening and caulked at 122, 124, and
126. As shown in Figure 9, a hollow metallic
sash 128 is fixedly mounted on a shaft 130 suit-
ably journaled in openings in the frame. Simi-
larly, a low hollow, metallic sash 132 is fixedly
mounted on a transmission shaft 134 hereinafter
deseribed, likewise journaled in the frame 120.
Also as shown in Figure 9, the sashes 128 and
132 are provided with preferably glass panes 136
secured by means of putty or similar glazing
material 138.

Means for operating these sashes simulta-
neously comprises a crank {40 which is secured
to a shaft 142 which carries a worm (44 engag-
ing a toothed wheel or sector 146. The wheel
or sector {46 is formed with an arm 148 which is
pivotally connected to the thus manually shift-
able vertical link [50. The vertical link 50 is
connected to a linkage mechanism which is par-
tially shown in dotted lines in Fig. 9 and which
is identical to the mechanism at the opposite
side of the window sash shown in Fig. 6. Thus
the link 150 is pivoted to a short link identical
to the link 152 by pin (54.

As shown in Figure 8, the other end of link 152
engages one squared end {55 of a shaft or pin
186, which shaft is rotatably journaled in the
metallic window frame (20. One end of a link
188 is provided with a square hole which fits over
and is thus secured to the opposite or other
squared end 158 of the shaft or pin 156 so that
links 158 and (52 form in effect a bell crank
lever, as can be seen by reference to Fig. 8. The
construction is such that both links 152 and 158
will traverse the same angle upon motion of
either. The end of link 158 is provided with a
roller 160 adapted to engage the sidewalls of the
channel 162 formed in the sash 132 as can read-
ily be seen by reference to Fligs. 6, 7, and 10. A
power link 164 extends between pin 154 on the
lower sash linkage and pin 166 on the upper sash
linkage. Connected to the upper end of power
link 164 by pin 166 is a short link 168 similar
to link 152. One end of link 168 is. secured to
one squared portion of a shaft 110 rotatably jour-
naled in the frame 120 to the other squared por-
tion of which shaft (710 there is fastened one
end of a link {712 similar to link {58. The other
end of link (712 carries a roller {714 similar to
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8
roller {62 adapted to ride in a groove in the side
Tails of sash 128 similar to groove 162 in sash 132.

Pivoted to the power operated link 164 by pivot
pin 116 there is a short link 178. The other end
of link 118 is secured to the squared portion 180
of the transmission shaft 134, see Figure 7. It
will be clear that as the link 164 shifts link 158
to sash open position, the transmission shaft 134
will likewise rotate and shift the sash {32 to open
position. The transmission shaft 134 like the
transmission shaft 130 is secured to both vertical
side rails of the sash so that in the lower window
there are two forces tending to rotate the window
both to open and closed position. The force
imparted to the side rail through which the roller
160 acts, is thus transmitted through the shaft
134 to the other side rail of the sash, minimiz-
ing lateral warping of the sash. The trans-
mission shaft 134 see Figs. 6 and 9 is connected
at its opposite ends with identical links {18
which are in turn pivoted to identical links 164.
This linkage is duplicated on both sides or hoth
sides of the window sash except that the oper-
ating mechanism and the power link {50 are
omitted on the side shown. The transmission
shafts insure that the linkage on both sides of
the sashes operate in unison. The construction
can be seen by reference to Fig. 11 in which
power from the transmission shaft 134 is trans-
mitted to the link 178 which is pinned to ver-
tical link 164. The window is operable and may
be operated without the use of the short link (78
which is auxiliary to the main opening force
exerted through the link 158. It may be omitted
as shown in the operating arrangement of the
upper sash. The upper shaft 130 of the upper
sash 128 is secured for rotation with both ver-
tical or side rails of the sash (28.

Secured to the upper portion of the lower sash
132 there is provided a gasket of rubber or other
suitable resilient material 184 against which the
lower rail of the upper sash 128 is adapted to
seal. An insect screen frame 186 is provided
with a peripheral channel portion {88 in which
elongated strips of resilient material such as rub-
ber 190 are adapted to be housed as can readily
be seen by reference to Figs. 9, 10, and 11. 'The
screen frame is positioned by means of plates
192 held by screws 194 to the metallic window
frame [20. The rubber or resilient sealing strips
190 are formed with extensions 196 against
which the upper portion of the upper sash, the
side portions of both the upper and lower sashes
and the lower portion of the lower sash are
adapted to seal as can readily be seen by refer-
ence to Figs. 9, 10, and 11. The rubber strips
are formed with button-like projections (90
adapted to seat in the channel portions 188.
Clamped between the screen frame (86 and the
resilient strips 190 is the insect screen 198 proper.
The entire screen can be readily removed for
cleaning the inside of the windows by simply
removing the retaining plates 192. When the
windows are in closed position, they are sealed
around their peripheries by the sealing strips
190 and at their juncture transversely by the
sealing strip 184. The mechanism which oper-
ates the windows is at once a locking mechanism
holding the windows in locked position. The
plates 182 which hold the screen frame in posi-
tion also act as cover plates to conceal the
operating hardware as can readily be seen by
reference to Figs. 10 and 11. A snap-on shield
200 is secured to the upper portion of the window
frame 120 as can be seen by reference to Fig. 9.
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The frame is secured to the studding 282 by wood
screws 284, Spring clips 286 are used over
grooved portions of the pivet pins or shafis to
hold the wparts in assembled position. Fiber
washers 288 are used to provide bearing surfaces
and seal against leakage of rain water. The
links secured to sguared portions of shafis are
provided with set wins 248 o hold the paris in
assembled position.

Referring now to Fig, 12, and comparing it
with Fig. 11, it will be apparent that the weather-
stripping {88 is lodged in a channel portion 242
formed in the window frame (22. The sash is
adapted to seal against one lip of the weat!
stripping in closed position as shown and
sereen sash against the other lip of the weather-
strip {98.

£
er-

tion have been accomplished. There is provided
an awning type window which can be opened
an angle of seventy degrees from the vertical
agsure maximum ventilation. The operating
mechanism is entirely concesled bub easily ac-
cessible for adjustments. Insect screens are
easily applied and removed and the weatherstrin-
ping at cnce acts to hold the insect screens in
place in the screen frame., The construction is
such that when the windows are closed they are
automatically locked into place. The crosy con-
nection of the side rails of the sash through ths
fransmission shafis and the duplication of the
linkage enables the use of operating mechanism
ocn one side without the distortion of the sash ir

4]
1
the process of opening and closing windows.
If desired, 2 dual opening action may ke exercised
Ly the addition of a siraple short link.

Tt will be understood that certain featurss a
sub-combinations are of utility and may he
ployed without reference to other features
sub-combinations. This is contempisted by
is within the scone of the claims. If ig
chvicus that varicus changes may he mede
details within the seo

spir

and
and 4
further

of the claims without

departing from the it of the invention., It
is, therefore, to be understood that this inven-

tion is not to be limited
shown and described.
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substantially

8 a sill and a
member forming a
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zontal rails and vertical side rails disposed in
rectangular formation, each sash when in closed
position extending between the hollow stiles with
the vertical side rails of the sashes abutting the
vertical side flanges of the hollow stiles, pivot
means disposed substantially in a horizontal
plane including the longitudinal center line of
the upper rail of each sash and journaled in the
vertical walls of the hollow stiles between the
side flanges and the outer faces of the hollow
stiles, an actuator mounted in one of said hollow
stiles adjacent the sill and operating linkage
within said hollow stile and connecting said
actuating means to each of said sashes fo swing
said sashes on said pivots when said actuating
means is operated, said sill and said head frame
member having inwardly projecting flanges ex-
tending between the walls of the hollow stiles
and a screen mounted in said window frame
inwardly of said side flanges and said inwardly
projecting fanges of the sill member and the
head member, there being weatherstripping ear-
ried by said screen and abutting all of said
flanges and all the rails of the sashes when the
sashes are in closed position, and manually oper-
able means controlling withdrawal of the pivot
pins to permit removal of the sashes from the
metal frame.

6. A window construction comprising a rec-
tangular metal frame including a substantially
horizontal lower member forming a sill and a
substantially horizontal upper member forming
a head frame member, said frame including
spaced, hollow vertical stiles, said hollow stiles
having inwardly projecting vertically extending
side flanges spaced inwardly from the outer faces
of the stiles to form vertical abutments for the
window sashes, a plurality of metallic window
sashes each comprising upper and lower hori-
zontal rails and vertical side rails disposed in
rectangular formation, each sash when in closed
position extending between the hollow stiles with
the vertical side rails of the sashes abutting the
vertical side flanges of the hollow stiles, pivot
means disposed substantially in a horizontal
plane including the longitudinal center line of
the upper rail of each sash and journaled in
the vertical walls of the hollow stiles between the
side flanges and the outer faces of the hollow
stiles, an actuator mounted in one of said hollow
stiles adjacent the sill and operating linkage
within said hollow stile and connecting said
actuating means to each of said sashes to swing
said sashes on said pivots when said actuating
means is operated, said sill and said head frame
member having inwardly projecting flanges ex-
tending between the walls of the hollow stiles
and a screen mounted in said window frame
inwardly of said side flanges and said inwardly
projecting flanges of the sill member and the
head member, there being weatherstripping car-
ried by said screen and abutting all of said
flanges and all the rails of the sashes when the
sashes are in closed position, manually operable
means controlling withdrawal of the pivot pins
to permit removal of the sashes from the metal
frame, said manually operable means projecting
from the pivots through the rail of the sash for
manual operation.

7. In a window structure, in combination with
a window frame having a head, opposed spaced
si'de jambs and a sill, opposed, spaced pairs of
hinge members mounted on the frame between
phe head and sill, a plurality of sashes mounted
in the space between the side jambs and be-
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tween the head and sill of the frame, spaced
pairs of hinge elements carried by each sash for
connection with the respective pairs of hinge
members on the frame, one of said hinge ele-
ments including a slidable pin hingedly con-
necting hinge elements on the frame and sash,
said pin being slidable in a straight line move-
ment in a direction parallel to a longitudinal
axis of the frame member of a sash to discon-
nect said pivotal hinge connection between said
end of the sash and an adjacent portion of the
frame, an arm operatively connected to a pivotal-
Iy mounted sash and having a free end project-
ing rearwardly of the side jambs of the frame, a
shaft mounted on the frame, a crank arm on
said shaft, a plurality of operating rods within
the spaced side jambs of the frame and connect-
ing a plurality of operating arms, and manually
operated gearing means carried by the frame
and operative to meove the sashes in unison.

8. A window, including in combination a win-
dow frame, a sash, comprising a frame of upper
and side rails, a turnable shaft mounted in the
upper rail of said sash having rigid extensions
projecting from opposite ends thereof and
journaled in opposite sides of the window frame,
a vertically extending link disposed adjacent one
side of the window frame, means operable in-
board of said window for raising and lowering
said vertical link, a stub shait rotatably mounted
in said one side of the window frame, a short
link pivoted to said vertical link, said short link
being rigidly secured to said stub shaft for rofa-
tion therewith, an elongated groove formed in
one side rail of said window sash, a roller posi-
tioned in said elongated groove, a long link oper-
atively connected to said stub shaft for rotation
therewith, said long link supporting said roller,
a second vertical link disposed adjacent the op-
posite side of said window frame, a second short
link rigidly connected to said first mentioned
shaft and pivotally connected to said second ver-
tical link, and linkage means connected to said
second vertical link and the opposite side rail of
the sash, causing actuation of the sash by forces
applied to both side rails.

9. A window construction, comprising a rec-
tangular window frame having a substantially
horizontal sill and a pair of spaced vertically dis-
posed stiles, at least one of said stiles including
spaced vertical side walls and a front wall to pro-
vide a hollow chamber accessible only from the
inboard side of the window, a plurality of super-
posed rectangular window sashes, each compris-
ing horizontal upper and lower rails and opposed
vertical side rails, said sashes being disposed be-
tween said stiles, socket means on an end of each
upper rail adjacent said hollow stile, said hollow
stile having a plurality of openings in one side
wall in alignment with each of said socket means,
a plurality of pivot pins each slidably and re-
movably disposed through one of said openings
and in engagement with one of said socket means
to support pivotally said sashes on said window
frame with one end of said pins extending into
said hollow chamber, means for preventing rela-
tive rotation between said pins and said socket
members, linkage means disposed within said
hollow chamber, said linkage means being rigidly
connected to said extending ends of the pins,
whereby upon actuation of the linkage mecha-
nism the pins and their associated sashes are
rotated about an axis extending through the
upper rails of the sashes, and furnable actuating
means disposed within said hollow stile and con-
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nected with said linkage mechanism, said actuat-
ing mechanism including a rotatable shaft ex-
tending rearwardly out of the hollow stile, said
pivot pins, linkage mechanism, and actuating
mechanism being accessible only through the
open inboard portion of the hollow stile.

HARRY W. THOMAS,

REFERENCES CITED

The following references are of record in the
file of this patent:

UNITED STATES PATENTS

Number Name Date
381,649 Sherrington _______ Apr. 24, 1888
1,583,597 Laferty - e May 4, 1926
1,891,485 Tracy cceeeeceeee—m Dec. 20, 1932
1,925,817 Plym e Sept. 5, 1933

Number
1,983,152
2,057,815
2,103,864

5 2,122,608
2,131,251
2,137,426
2,199,562
2,252,634

10 2,312,720
2,383,912
2,430,970
2,442,363

15
Number
14,910

14

Name Date
Stewart - Dec. 4, 1934
Boehm oo~ Oct. 20, 1936
Mosely oo Dec. 28, 1937
Harlow e oo July b, 1938
Ferrl oo Sept. 27, 1938
Thompson ____.____ Nov. 22, 1938
Griffin oo~ May 7, 1940
Justason .. Aug. 12, 1941
Lang e Mar. 2, 1943
Gargiulo - Aug. 28, 1945
Albrecht . ______ Nov. 18, 1947
JONES — e June 1, 1948
FOREIGN PATENTS

Counftry Date
Great Britain . ______ 1889




