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AWNING TYPE WINDOW 
Harry W. Thomas, Miami Beach, Fa, assign or to 
Gate City Sash and Door Company, Fort Lau 
derdale, Fla., a corporation of Florida, * ? 

Application December 5, 1945, Serial No. 632,900 
(C. 160-0) 9 Claims. 

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 aWining type window which can be opened to 
an angle of seventy degrees from the Vertical to 
aSSure maximum wentilation. 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 disposed 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 worn 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 botton sill 
inember providing a lower horizontal imperforate 
Sill 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 vertical projection of the 
stile walls, there being linkage mechanism dis 
posed in said 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 adjacent 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 throughout its Vertical dimensions 
whereby said worn and gear mechanism and the 
linkage connections between the Worm and gear 
mechanism and said sash rails are exposed and 
wherein there 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 rimeans horizontailly piv 
otally disposed within the confines of the upper 
Sash rail and pivoted to said stiles whereby, the 
Said Sashes are disposed in vertical superimposed 
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 wherein 
the operator is mounted within a stile and 
wherein means is provided for interconnecting 
the actuator with each end of each sash adjacent 
to the top rail thereof, said means including link 
age mechanism disposed in vertically 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 

  



3 
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- 0 
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 to closed position in a 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 pivota 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 to power mechanism disposed 
in a holloW stile of the Window frame forpower 
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 

Wide 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 to 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 Fig. 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 7-7 of Fig. 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. 0 is a Sectional view taken on the line 
0-fo 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 
- 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 comprises any type 
of outer masonry sill member 2 and an inside 
frame member 4 adapted to receive an inside 
Window sill S. In addition there is a top frame 
member 8 and a front and back maSonry COIn 
struction and 2 associated with said frame 
member, all to provide a rectangular opening to 
receive a rectangular metallic window frame lå 
which is adapted to fit or be positioned in the 
masonry as shown in Figs. 2 and 3 and 4. As 
shown in Fig. 3, on one side, preferably the left 
side as shown in Fig. 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 
is provides an imperforate sill against which the 
lower sash of the window closes. This sill is 
Substantially horizontal and is Substantially free 
of Costructions entirely therea cross whereby a 
clear and unobstructed View is insured. Project 
ing rearwardly inwardly from the housing at the 
lower coine thereof is a shaft 6 Operating in a 
Jearitig í 3 affixed to the sill G. The inner end 
Of the shaft, 3 carries a handie for turning 
he Same. The shaft 3 haS On its Opposite end 
a won 22 gearing with a toothed sector it on 
a shaft 2 founted on piates 28 disposed in the 
Side jairabs of the fraine or housing. The sector 
2È as an a 3 pivotaly connected as at 32 
with a lewer 4. This lever in turn is pivotally 
connected at 36 with a shorter ever 38, and the 
pivot 3 in turn coil)nectS with another longer 
ieve is ; which is pivotally connected as at i2 
With another shorter lever 3i. Eine evers 33 
and fig, as shown in Fig. 3, carry at their inner 
ends a short pin it. As shown in Figure 5, this 
gin has a round portion i8 turnable in a bearing 
Of the Stationairy fraine member 2, and also has 
a Squared portion Sá, adapted to slide endwise 
into a Square-shaped Socket 55 in a rigid lateral 
extension or projection 53, either cast integrally 
With one of the shiftable Sash members which 
aire preferably metallic hereinafter to be described 
Ol' Suitably integrally joined thereto. The pin 46 
inay be assembled by moving it endwise so that 
itS Squared end 54 slides into the socket 56, and 
its rouild portion 3 slides into the bearing in 
the frane member 52. Thus, the sash is con 
i.ected to the window frame for pivotal move 
IZent aloout the axis of the pin 36, which axis 
eXtends in Substantially the same horizontal plane 
3.S the upger rail of the Sash, as shown in Fig. 4. 
The Sash inay he disassembled from the window 
fi'arine by noving or sliding the pin 46 axially 
OutWardly froi in the Socket 56. If desired a set 
Screw 6: Yay be used to restrain the square shaft 
against end Wise disconnection from its square 
Soci&et 56 in the Sash projection 58. Upon suit 
able shifting in ovement of the levers 38 and 44 
Üe üWo Sash members 62 and 6., the same being 
the upper and lower Sashes, will be shifted to the 
dotted lines shown in Fig. 4 or will be shifted 
fi'Oin the dotted iline position to the closed posi 
tion. The Sash operating mechanism is thus dis 
posed at Oile Side only of each window sash and 
simultaineolisly operates 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 bearing 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. A6 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 62 in Figure 4 and include a central 
hollow portion 66 and two upper inwardly ex 
tending fanges 68 and 79 forming a narroW 
pocket i 2 therebetween, which pocket is wider 
inside of the flanges 68 and than at the mouth 
between the flanges, whereby to receive and hold 
a weatherstripping 76 of preferably resilient 
material of the general shape shown at 74 in 
Fig. 4. The opposite wall of the sash includes 
an integra, downwardly extending wall 18 and 
a reiatively short flange or toe 3) - to provide a 
pocket 2 to receive putty and other glazing 
material. The Window pane 4 is shoWn as Se 

curely held in position by the toe 3 and the putty 
32 in the pockets. It will be noted that the 
upper rail 85 of the lower window sash is like 
wise configured of the same cross section to re 
ceive a resilient Weatherstripping 86 which in 
asSociation. With the WeatherStripping 74 is 
adapted to seal the junction of the two Swing 
able window sashes when in closed position as 
ShoWI) in Fig. 4. 
in mediately to the rear of the Window sashes 

as in their closed position, the metallic frame 
reinber is 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 5, see Fig. 4, is provided with a similarly 
formed, downwardly extending flange 9) which 
a CCOIiplishes a similar function. There is also 
a side fiange on either side of the frame as shown 
at 91 in the Fig. 5. These side frames 9 in each 
instance provide a means for positioning the 
SCireen frame 32. This screen frame is shown as 
Comprising a hollow, Square-like cross section 
having an in Wardly extending lug 94 and an 
Oppositely extending lip 96, which are adapted 
to receive and hold therebetween a screen weath 
erStripping 33. This screen weatherstripping be 
ing of flexible material, in cooperation with the 
lip S3 is adapted to clinch the screen 00 firmly 
in position between the top and the bottom and 
Side Screen frame portions 92. This Weather 
Stripping 93 which thus entirely surrounds the 
Screen fraine S2 has one portion is 4 which yield 
ingiy contacts the rear Wall of the frames 88 and 
has an additional Spaced portion G6 which yield 
ingly contacts the back of the lower frame of 
the lower window sash. This weatherstripping 
33 for is a weatherstripping 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 74 and 86 
Seals the horizontal joint therebetween and the 
Weatherstripping portions C6 and 04 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 4 is provided with a depending 
guard 08 which prevents the entrance of mois 
ture into the space between the upper window 
sash and the frame member 4. 

In addition there is a cover plate to which is 
attached at 2 to the side frame 52 and has a 
laterally turned in flange 4 which fits into a 
groove 6 of the main frame f4 to form a ver 
tical compartment 8 wherein the operating 
mechanism is enclosed, so as to be hidden from 
both inside and out. Removability of the cover 
to 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 O 
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 22, 24, and 
126. As shown in Figure 9, a hollow metallic 
Sash 28 is fixedly mounted on a shaft 30 suit 
ably journaled in openings in the frame. Simi 
larly, a low hollow, metallic sash 32 is fixedly 
mounted On a transmission shaft 34 hereinafter 
described, likewise journaled in the frame 20. 
Also as shown in Figure 9, the sashes 28 and 

| 32 are provided with preferably glass panes 136 
Secured by means of putty or similar glazing 
material 38. 
Means for operating these sashes simulta 

neously comprises a crank 40 which is secured 
to a shaft 42 which carries a worm 44 engag 
ing a toothed wheel or sector 46. The Wheel 
Or Sector 46 is formed with an arm 48 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 50 is pivoted to a short link identical 
to the link 52 by pin 54. 
As shown in Figure 8, the other end of link 52 

engages one Squared end 55 of a shaft or pin 
56, which shaft is rotatably journaled in the 

metallic Window frame 20. One end of a link 
f58 is provided with a square hole which fits over 
and is thus Secured to the opposite or other 
Squared end 59 of the shaft or pin 56 so that 
links 58 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 52 and 58 
Will traverse the same angle upon motion of 
either. The end of link 58 is provided with a 
roller f60 adapted to engage the sidewalls of the 
channel 62 formed in the sash 32 as can read 
ily be seen by reference to Figs. 6, 7, and 10. A 
power link 64 extends between pin 54 on the 
lower Sash linkage and pin 66 on the upper sash 
linkage. Connected to the upper end of power 
link 64 by pin 66 is a short link 68 similar 
to link 52. One end of link 68 is secured to 
One Squared portion of a shaft 70 rotatably jour 
naled in the frame 120 to the other squared por 
tion of which shaft To there is fastened one 
end of a link T2 similar to link (58. The other 
end of link 72 carries a roller 74 similar to 
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8 
roller 62 adapted to ride in a groove in the side 
rails of sash 28 similar to groove f62 in Sash 32. 

Pivoted to the power operated link 64 by pivot 
pin 76 there is a short link 78. The other end 
of link T8 is secured to the squared portion 80 
of the transmission shaft 34, see Figure 7. It 
will be clear that as the link 64 shifts link 58 
to sash open position, the transmission shaft 34 
will likewise rotate and shift the sash 32 to open 
position. The transmission shaft 34 like the 
transmission shaft 30 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 
60 acts, is thus transmitted through the shaft 
f34 to the other side rail of the sash, minimiz 
ing lateral warping of the sash. The trans 
mission shaft 34 see Figs. 6 and 9 is connected 
at its opposite ends with identical links 78 
which are in turn pivoted to identical links 64. 
This linkage is duplicated on both sides or both 
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 í 34 is trans 
mitted to the link 8 which is pinned to ver 
tical link 64. The WindoW is operable and may 
be operated without the use of the short link 8 
which is auxiliary to the main opening force 
exerted through the link 58. It may be omitted 
aS shown in the Operating arrangement of the 
upper sash. The upper shaft 30 of the upper 
Sash 28 is Secured for rotation with both ve 
tical or side rails of the sash 28. 
Secured to the upper portion of the lower Sash 

32 there is provided a gasket of rubber or other 
Suitable resilient material 84 against which the 
lower rail of the upper Sash 28 is adapted to 
Seal. An insect Screen frame 86 is provided 
With a peripheral channel portion 88 in which 
elongated Strips of resilient material such as rub 
ber f30 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 
f2 held by Screws 94 to the metallic window 
frame f20. The rubber or resilient sealing strips 
90 are formed with extensions 96 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 (88. 
Clamped between the screen frame (86 and the 
resilient Strips 90 is the insect screen 98 proper. 
The entire Screen can be readily removed for 
cleaning the inside of the windows by simply 
removing the retaining plates 92. When the 
Windows are in closed position, they are sealed 
around their peripheries by the sealing Strips 
f30 and at their juncture transversely by the 
Sealing Strip 84. The mechanism which Oper 
tes the Windows is at once a locking mechanism 
holding the windows in locked position. The 
plates 92 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 20 as can be seen by reference to Fig. 
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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 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 fanges 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, 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 in Wardly 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 tine 
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, Opp0Sed 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 be 
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12 
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 
ly 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 move 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 shaft 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 rota 
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 COImpris 
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 turnable 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. 
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