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This invention relates to a construction for wood vent 
ing windows, and more particularly to such a window 
construction which is economical to produce in quantity 
and to install. m - 

It has been proposed heretofore to prefabricate a 
wood window sash and frame as an assembled unit with 
such hardware attached as may be required for movable 
portions of the window, commonly termed "vents” but 
more accurately ventilating sashes, so that this window 
unit would simply be set in place and secured about its 
edges in an opening formed in a building structure. Vari 
ous difficulties have been experienced in the manufacture 
of such window units, however, one resulting from the 
large number of different molding shapes required in the 
fabrication of the window. - 

Another difficulty in the design and construction of 
ventilating sashes for such a window unit has been that 
of obtaining a proper seal around the edges of such a 
sash to prevent seepage of air and entrance of water 
about its edges under all conditions of temperature and 
humidity, which would tend to cause the wooden parts 
of the window to shrink or swell. An object of the pres 
ent invention is to provide a construction which will 
eliminate this difficulty. 

Another advantage of the window structure is that pre 
cision formation of the opening in a building structure is 
not required for the window unit to be fitted properly 
into the opening, but on the contrary if the window open 
ing is formed in accordance with the nominal dimensions 
of a window unit ordered within a reasonable over or 
under tolerance, the window unit will fit sufficiently well 
to make an entirely satisfactory construction. 
A more specific object of the invention is to provide a 

window construction of the prefabricated type which is 
well adapted to mass production technique and utilizes a 
minimum of different molding shapes in its construction. 
Such shapes may be fitted together in different ways and 
to form different elements of window units, so that a 
wide variety of window sizes and styles can be fabri 
cated with a few molding shapes. 

Generally similar principles of ventilating sash con 
struction may be utilized whether such sash is hinged to 
swing about its upper edge, its lower edge, or its side edge, 
and whether the swinging edge of the ventiating sash 
moves inward or outward, the interfitting of the parts in 
each instance being such as to provide a double sealing en 
gagement at each side of the sash, and where the sash 
swings about an upper or lower edge a protective flange 
will project downward over the upper edge of the sash to 
afford a drip arrangement, thus preventing infiltration of 
water without the necessity of providing an extra element 
particularly for this purpose. In accomplishing this 
object a feature of the window is the special hinge mount 
ing for the ventilating Sashes which will enable them to 
seal firmly against the window frame elements surround 
ing them when they are closed, yet the hinge structure will 
be entirely concealed when the ventilating sash is closed. 
Moreover, such hinge structure may be utilized without 
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2 . . . 
modification whether the ventilating sash swings about 
its upper or its lower edge, or a side edge, and whether the 
Swinging edge of the ventilating sash moves inward or 
outward from the general plane of the window. 
A further feature of the window construction is to 

extend the muntin bars uninterruptedly from side to side 
and from top to bottom of the window, except as such 
continuity must be interrupted by ventilating sash open 
ings, and where muntin bars cross to notch such bars 
complementally for interfitting without breaking either of 
the intersecting muntin bars at the point of intersection. 
Moreover, the design of the muntin, vent and frame bars 
is such as to afford a strong and rigid construction for the 
window to carry high wind loads, although the dimensions 
of the bars in cross section are small to obstruct the glass 
space as little as possible and to provide a structure of 
light weight. . . . 
A window unit incorporating the features of this in 

vention can be installed in openings in different types of 
wall structure, such as frame, brick veneer, concrete 
block, poured concrete, or solid brick construction, with 
minor or no modification being required. 

Also, while, because of the Small cross section of the 
molding elements used in fabricating the window, there 
is little difference in thickness between the composite 
framing elements around a ventilating sash and the mun 
tins dividing the fixed lights of the window, an almost 
completely uniform appearance can be secured in a so 
called "sight line” window by utilizing a combination of 
molding elements useful for other elements of the window 
also, and without requiring special shapes for muntin 
bars. . . . . : . . . . . . . . , 

Further objects, advantages and features of the win 
dow construction of the present invention will be pointed 
out in the detailed description of the several representa 
tive, forms of window shown in the accompanying draw 
IngS. : - . - 

Figure 1 is an exterior elevation of one type of win 
dow according to the present invention. Figure 2 is a 
vertical section through such window taken along line 
2-2 of Figure 1, Figure 3 is a horizontal section through 
the ventilating sash taken on line. 3-3 of Figure 1, and 
Figure 4 is a fragmentary perspective view of molding 
elements utilized in the fabrication of this window unit 
prior to glazing and with parts broken away to illustrate 
principally the construction of joints between various 
molding members. . . . - 

Figure 5 is a detail elevation view of a portion of a 
ventilating sash and frame of the type utilized in the win 
dow of Figure 1, for example, with parts broken away to 
show the hinge installation, and Figure 6 is an enlarged 
perspective view of the same portion of the window struc 
ture with parts broken away to reveal the hinge mecha 
nism with the ventilating sash in closed position. 

Figure 7 is a perspective view similar to Figure 6, but 
with the ventilating sash shown in open position. 

Figure 8 is an exterior elevation view of another type 
of window embodying the principles of the invention, 
Figure 9 is a vertical sectional view on line 9-9 of 
Figure 8, and Figure 10 is a horizontal sectional view 
on line 10-0 of Figure 8. Figure 11 is a fragmentary 
sectional view through a composite muntin taken at line 
11-11 of Figure 8. Figure 12 is a bottom perspective 
view of the frame bar and meeting rail junction at the 
swinging edge of the ventilating sash. Figure 13 is a 
fragmentary sectional view through the window frame 
of this window, taken on line 13-13 of Figure 8. Fig 
ure 14 is a fragmentary exploded perspective view show 
ing a bottom frame member end and a complemental 
side frame member end, in relationship for assembly and 
viewed from the exterior of the window. . . . 
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Figure 15 is a fragmentary vertical sectional view 
through "a window of the type shown in Figure 1, for 
example, taken on a line such as 2-2 in that figure, but 
in which the ventilating sash is arranged to have its upper 
edge swing inwardly instead of its lower edge swinging 
outwardly. Figure 16 is a fragmentary horizontal sec 
tional view through one-side of the frame of such a win 
dow comparable to that taken online 3-3 of Figure 1. 
Figure 17, is a fragmentary bottom perspective view of a 
lower corner of such a window with parts broken away 
to reveal the hinge structure and showing the window in 
open position. 

Figure 18 is an exterior elevation view of another type 
of window incorporating the principles of the invention, 
having ventilating sashes at opposite vertical sides. Fig 
lure 19 is a vertical sectional view through the window 
of Figure 18 on the line 19- 19 of that figure, and Fig 
ure 20 is a horizontal sectional view through the same 
window taken online 20-20; of Figure 18. 

Figure 21 is an exterior elevation view of still a further 
type of window according to the present invention, having 
a single ventilating. sash, and Figures 22 and 23 respec 
tively are vertical sectional views through such window 
on lines. 22-22 and 23-23. Figure 24 is a horizontal 
sectional view through the same window on line 24-24, 
illustrating a window of this type set in a concrete block 
wall structure. Figure 25 is a fragmentary perspective 
view with parts broken away, illustrating the central 
junction of the muntin bars utilized in the window of 
Figure 21. : 

In order to indicate the variety of window types in 
which the various features of my window construction 
may be incorporated, the drawings illustrate several typi 
cal window installations showing variations in the num 
ber of lights used in the window, the location of the 
ventilating sash, the size of such sash, the hinge point of 
Such sash, and the type of building.construction in which 
the window is installed. It will be appreciated, there 
fore, that these illustrations are merely by way of ex 
ample, and the number, location and arrangement of the 
lights and ventilating sashes may be selected in accord 
ance with the requirements of a particular, installation, 
as desired. Also, the ventilating sashes, while all of the 
swinging type, may be arranged to swing outward about 
top or side edges or inward about bottom or side edges, 
as may be preferred, although ordinarily it will not be 
desirable for a sash to swing inward about its top edge 
or outward about its bottom edge. Nevertheless, even 
these last-mentioned arrangements are possible. 

Despite the versatility of window design possible by 
utilizing the principles of the invention, the construction 
is well adapted to production technique because of the 
utilization of only six basic molding shapes. In the win 
dow of Figure 1 only five of these shapes are used. This 
window, which is representative of the most customarily 
used type, includes four fixed lights F and two lights V 
in the ventilating sash"which is hinged so that its lower 
edge may swing outward about an axis adjacent to its 
upper edge, known as an awning type of ventilating sash. 
Turning to the detailed construction of the window 

unit shown in Figure 1, its frame is 'formed by the 
wooden frame bar 1, the shape of which bar is the same 
for all four sides of the window to enable the frame 
corners to be mitered readily. This frame bar includes an inwardly projecting glass flange portion 10 adjacent 
to its inner edge, a jamb portion: 11, and projecting-out 
Wardly from Such jamb. portion, a molding or trim por 
tion 12. Between the jamb portion and molding por 
tion is a ledge 13, the edge of which serves as a putty 
guide where fixed lights are set against the glass flange 
10, and the outer surface of which is engaged by a venti 
lating sash bar flange where a Ventilating sash is adjacent 
to the frame. This ledge may also have fitted against it 
another molding in the case of rather special window 
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construction, as will be explained in conjunction with 
another representative type of window. 

Preferably the ledge 13 is disposed at the inner side of 
and adjacent to a step 14 between it and the molding 
12 proper, the height of such step transversely of the 
window corresponding to the thickness of the vent bar 
flange overlapping the ledge as will be explained more 
fully later. - 

In the face of the frame bar forming the perimeter of 
the window unit and generally midway between the outer 
and inner edges of the frame bar is a groove 15 extending 
longitudinally of the frame bar. Into this groove fits 
the edge 20 of the spline 2 disposed in a plane parallel 
to the window unit and constituting a nailing flange. 
Preferably the edge portion 20 is somewhat thinner than 
the thickness of the spline 2 over the major portion of 
its width to form a shoulder 21 overlapping the portion 
of the frame bar 1 along one edge of its groove 15, en 
abling the spline to be located accurately. If the groove 
15 is slightly wider than the thickness of the spline edge 
20, the spline can be mounted so that its shoulder 21 
will seat on the frame bar alongside groove 15 to limit 
the projection of the spline edge into the groove, and 
by pressing the stepped side of the spline against the front 
edge of the groove 15the spline. can be disposed precisely 
perpendicular to the perimetral surface, 16 of the frame 
bar. 
The perimetral surface 17 of the frame bar at the inner 

side of groove 15 is stepped inward from the outer per 
imetral Surface 16, as shown clearly at the top and bottom 
of Figure 2, and a rib 18 preferably is provided projecting 
inward from the inner face of the frame bar and extend 
ing along its perimetral edge. The nominal size of the 
window unit will be measured to the exterior of the per 
inetral surfaces 6 at opposite sides of the window, but 
the window unit will be inserted into a window opening 
only up to the inner face of the splines 2. The extent to 
which the inner perimetral surface 17 is stepped from the 
outer perimetral surface 16 represents fitting tolerance 
between the edges of a window opening formed to receive 
the window unit and the adjacent portion of such unit to 
compensate for any unevenness in the cripples at opposite 
sides of the rough window opening, or in the header H 
along the top of the window opening, or in the sill plate 
beneath the window opening. This clearance also allows 
for errors in measurement of the carpenters forming the 
rough window opening. 
While the spline 2 has been illustrated as an element 

Separate from the frame bar. 1, these two parts will in 
effect form an integral structure because the spline will 
be secured in the frame groove 15 with waterproof glue 
of the thermosetting type, such as a phenolformaldehyde 
resin, which not only will secure the parts firmly together, 
but render them absolutely watertight. This glue is of the 
type used in the manufacture of waterproof plywood, for 
example, which is employed even in boat building. Al 
ternatively, the Spline and frame elements can beformed 
as a single piece. 
At intervals along the length of the splines or nailing 

flanges 2 are drilled holes 22 to receive nails N used to 
Secure the prefabricated window unit to the building 
structure. Where such a unit is installed in a building of 
frame construction, the window opening will be framed 
with a portion of the structural members, such as the 
Cripples and header, not covered by the sheathing S. Such 
sheathing is of the same thickness as the splines or nailing 
flanges 2, as illustrated at the top and bottom of Figure 
2. After the rough opening has been formed and the 
window unit secured in place by the nails N, the wail 
covering W, such as bevel siding, is applied over the 
sheathing and the nailing flanges. In order to prevent 
entry of water between the molding portion 2 of the 
upper frame element and the lower edge of the wall cov 
ering, sheet metal flashing F may be installed over the 
upper side of the window frame and behind the wall 
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covering, as shown at the top of Figure. 2. The interior 
side of the window opening may then be finished by apply 
ing a layer of plaster P to the head and sides of the win 
dow opening which may cover the rib. 18. The bottom 
of the window opening may be finished by fitting a piece 
of window stool St between the rib 18 on the lower frame 
bar and the inner wall finish. 

Sometimes water is inclined to run from a vertical sur 
face around a corner and along a horizontal surface by 
capillary attraction, and to prevent such action a small 
groove 9 may be formed along the under face of the 
lower frame element adjacent to its outer face, which will 
form a shape designated a drip to interrupt the capillary 
flow of water and cause it to drip off the lower frame 
member. 

Within the borders of the window frame unit formed 
by the frame bars 1 is the structure for supporting edges 
of the window lights if the window has more than one 
pane, and for mounting the ventilating sash or sashes 
if such are incorporated in the window. Between the 
fixed panes F in the window of Figure are the muntin 
bars 3 which are of T-section, including a rather thick 
web portion 30 and relatively thin flange portion 3. In 
the installation of these muntin bars it is desirable for 
each to extend uninterruptedly from one frame bar to 
another, or from a frame bar to a main division mem 
ber, such as the meeting rail 4 extending along the upper 
edge of the ventilating opening at the bottom of the 
window in Figure 1. Such continuity of the muntins both 
insures that the muntins in adjacent sections will be in 
alignment, so that the various fixed window lights will be 
coplanar, and improves the strength of the window struc 
ture to resist wind loads. 
The manner in which the muntin bars are connected 

with the frame bars and meeting rail and arranged at the 
intersection of two muntin bars is shown best in Figure 4. 
The ledge 13 of the frame bar is grooved at 32, and the 
end of the muntin web is cut to form a tenon 33 to fit 
endwise into such groove. This groove is cut back only 
to the outer surface of the glass flange 10, and the muntin 
flange 3 is then removed back from the tenon 33 suffi 
ciently so that the end of such flange will abut the edge 
of the frame bar glass flange 0. Any wind load 
on the panes F exerted against the flange 31 will then 
tend to press the muntin bar inward, which force will 
be resisted by the bearing of the inner face of the muntin 
web on the outer face of the glass flange 10, and the 
adjacent end of groove 33. 
At the intersection of the horizontal and vertical muntin 

bars 3, the flange of one muntin bar is cut out for a dis 
tance equal to the width of the flange of the other muntin 
bar which passes through such groove, and the web of 
such other muntin bar is grooved and removed back to the 
flange for a distance equal to the width of the web of 
the first muntin bar. In the example shown in Figure 4 
the flange of the vertical muntin bar is removed to the 
line 34, forming a notch in the back of this muntin of a 
width equal to the width of the flange of the horizontal 
muntin. Complementally the web 30 of the horizontal 
muntin bar is cut out for a distance equal to the width 
of the vertical muntin bar web, forming a notch open 
ing to the front which will receive the web of the ver 
tical muntin bar as shown. Thus the flange of the hori 
Zontal muntin bar eXtends continuously across the window 
from one frame bar to the other, whereas the web of the 
vertical muntin extends uninterruptedly from the upper 
frame bar to the meeting rail 4. At this meeting rail 
which incorporates the flange 4 the flange 31 of the 
vertical muntin bar is cut back to the line 35, and the 
step 4 extending along the upper side of the meeting 
rail is grooved to accommodate a tenon 36 cut on the 
lower end of the vertical muntin bar web. - 
As in the joint between the muntin bar end and the 

frame bar, it will be seen that wind loads on the window 
vertical muntin are resisted at its lower end by engage 
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6 
ment of the inner edge of the 
flange 40. m - 

For uniformity of appearance it will be noted that the 
thickness of the meeting rail flange 40 is the same as that 
of the muntin flange 31, and the depth of the muntin 
web 3.0 is the same as the width of the meeting rail step 
41 and of the frame bar jamb portion 11. Consequently, 
the outer face of the meeting rail step 41, the ledge 13 of 
the frame bar, and the outer edges of the muntins are 
coplanar, and the inner faces of muntin flanges 31 and of 
the meeting rail flange 40 are coplanar. While the glass 
flange 10 of the frame bar may be of the same thick 
ness as the muntin flanges, preferably it is thicker for 
added strength of such flange and of the frame bar gen 
erally. S. 

The meeting rail 4 is used only in a horizontal posi 
tion as a main division bar of a window above a vent, 
and in such position is disposed with the step 41 on its 
upper side. The outer edge of this meeting rail projects 
beyond the step 14 of the frame bar as shown in Figures 
2 and 4, and the junction with the frame bar is similar 
to that of a horizontal muntin in that bearing against the 
frame bar glass flange 10 is afforded. Thus, as shown in 
Figure 4, the flange 40 of the meeting rail is cut back 
so that its end abuts the edge of the frame bar glass flange 
10 while the web of the meeting rail projects beyond its 
flange and is received in a groove in the frame bar jamb 
in the manner shown in Figure 4 and in Figure 12. 
The front edge of the meeting rail has a rib. 42 pro 

jecting downwardly to form a drip above the vent. At 
the base of the meeting rail web and alongside its flange 
40 on the underside of the rail is a groove 43 of a width 
slightly greater than the thickness of the meeting rail 
flange, and between this groove and the rib 42 is a surface 
preferably flush with the corresponding edge of the meet 
ing rail flange 40. 
An advantage of the present type of window construc 

tion is that the same T-shaped element as used for the 
muntin bars may be used for at least one marginal ele 
ment of each ventilating sash as well as for any division 
elements which may be required. In describing the venti 
lating sashes, therefore, the T-shaped element will be 
designated by the same reference numerals as when used 
as a muntin, even though in that instance it serves the 
purpose of a vent bar. In a ventilating sash hinged so 
that its Swinging edge moves outward, whether such 
Swinging edge be at the bottom or at either side of the 
ventilating opening, the marginal member of the sash 
opposite the Swinging edge will be formed by a T-shaped 
element 3. The other three vent bars 5 will be of z-sec 
tion, in which the Outer flange 50 will form a projecting 
perimetral rib, and the other flange 51 at the inner side 
of the ventilating sash will form a glass flange. The T 
shaped vent bar 3 is disposed with its web 30 projecting 
outwardly and one edge of its flange 31-will form the 
glass flange along this edge of the sash. The thickness 
of the Z-shaped vent bars 5 is the same as the thickness 
of the T-shaped vent bar 3, and the flange 31 of this bar 
is the same thickness as the flanges 51 of the z-shaped 
vent bars. All these glass flange elements are therefore 
disposed in the same plane. w - m M 
The adjacent vent bars of Z-shape are joined together 

at the corners by mitered joints, and the Z-shaped vent 
bars adjacent to opposite ends of the T-shaped vent bar 
are joined to Such T-shaped vent bar by butt pinned or 
tenoned joints. Since it is desirable for sealing purposes 
to have the flange of the T-shaped vent bar 3 extend along. 
the full length of its vent side, the ends of the adjacent 
2-shaped vent bars will abut the adjacent side of the T 
shaped vent bar. At this junction the ends of the adja 
cent 2-bar members will be stepped to accommodate the 
full width of the flange 31 on the T-shaped vent bar 3 
Crossing the ends of such Z-shaped vent bars. 

It will be evident from Figures 2 and 3 that the thick 
ness of the Z-shaped vent bar flanges 50 preferably is 

web with the meeting rail 
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equal to the width of the step. 14, but in any event it is 
important that the width of the jamb 11, the width of the 
meeting rail surface 44, the depth of the T-shaped vent 
bar web 30, and the thickness of the Z-shaped frame bar 
5 minus the thickness of the flange 50, all be equal. With 
these proportions, when the ventilating sash is in ciosed 
position the outer surface of the T-shaped vent bar 3 
will engage the inner surface of the meeting rail drip rib 
42, and at the perimetral side of such vent bar the outer 
surface. of its flange 3i will abut the outer side of the 
meeting rail groove 43, whereas at the other three sides 
of the ventilating sash the inner surface of the Z-shaped 
vent barianges 50 will abut the frame bar ledges or 
shoulders 13, and the inner sides of such. Z-shaped vent 
bars will abut the outer faces of the frame bar giaSS 
flanges. 16. Thus a double seal will be effected on all 
four sides of the sash. Moreover, as shown in Figure 2, 
therwidth of the flanges will be such that despite shrinkage 
and swelling of the vent frame such double sealing coil 
tact will be effected at all sides of the ventilating opening, 
while space is left between the marginal elements of the 
ventilating sash and the adjacent members of the opening 
to allow for such shrinkage and swelling without the sash 
Sticking. 

In order to insure such double sealing action along the 
edge of the ventilating sash opposite its swinging edge 
under all moisture content conditions of the wood, the 
manner in which the sash is hinged is very important. 
Thus the axis of sash Swing should be in the plane of the 
window, and, as shown in Figure 3, preferably somewhat 
nearer the inner surface than the outer surface of the 
vent bar along the sash edge opposite its swinging edge. 
in addition, the axis should be preferably. Somewhat be 
yond the perimetral surface of the adjacent side cf. the 
sash, and certainly not appreciably inwardly of the peri 
metral surface of such sash side. Such sash pivotaxis 
location can be formed by hinge mechanism which will 
be completely concealed when the sash is closed. 
The details of the hinge structure, its mounting in the 

window, and its operation are shown principally in 
Figures 3, 5, 6 and 7. The hinge structure is composed of 
three principal elements, first a strap; 6 which is secured 
to the sash itself and extends along its edge, second a 
strap 60 which is secured to the window structure forming 
the ventilating opening, and third, a link 61 bridging be 
tween the two straps 6 and 60. Strap 60 has in it a slot 62 
extending lengthwise of it in which is slidably engaged 
a headed pivot pin 63 carried by and secured in the end 
of strap 6 preferably projecting slightly beyond the T 
shaped vent bar 3. The pivot carrying end 64 of this 
strap may be offset from the remainder of the strap 
toward-strap 60 to provide between such straps a space 
wide enough to accommodate link 61. Instead of thus 
offsetting the strap end 64, however, the pivot pin 63 may 
be made longer and provided with a shoulder to engage 
the side of strap 60 opposite the head of this pin. - 
The ends of link 61 are connected by pivots 65 and 66, 

respectively, to the straps 60 and 6 at locations Such that 
when the two straps and the link are all in overlying 
registry the pivot pin 63 will be near the end of strap. 68 
remote from link pivot 65, and link pivot 66 will be 
approximately midway between the pin 63 and pivot 65, 
although there may be considerable leeway in Such loca 
tion of pivot 66. As the swinging edge of the ventilating 
sash moves away from closed position the pin 63 will ap 
proach pivot 65 along slot 62, and the two straps 6 and 
60 and the link 61 will assume the triangular relationship 
illustrated in Figure 7. The longer link 61 is, and the 
closer pivot 66 is to the pivot pin 63, the greater will be 
the angle of Swing of the sash for a given movement of 
pivot pin 63 along slot 62 toward pivot 65. Conversely, 
the shorter such link, and the farther pivot 66 is located 
from the pivot pin 63, the smaller will be the angle 
through, which the sash swings for a given displacement 
of pivot pin 63 toward pivot 65. 
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. As seen in Figure6, when the ventilating sash is closed 

all three of the hinge elements 6, 60 and 61 are disposed 
in overlying registry and in registry with the frame bar 1 
and the side vent bar. Each of these elements is grooved 
sufficiently to accommodate a portion of the hinge, so 
that together a sufficient cavity is formed to house the 
hinge completely. It will be noted that the underside of 
the meeting rail 4 near its end is grooved to form the 
recess 45 into which the upper end of the hinge projects. 
With the ventilating sash in its outwardly swung position 
of Figure 7, the two straps, 6 and 60 may be attached 
readily by screws to the vent and frame bars respectively. 
The axis about which the ventilating sash. Swings is de 

fined by the line joining the pivots 63 at opposite sides of 
the sash, and because these pivot pins slide along-slots 62 
as dascribed, it will be appreciated that the axis of swing 
shifts continuously, and only momentarily assumes any 
given location with respect to the window unit. Such 
pivot axis, however, maintains a fixed relationship with 
respect to the ventilating sash because the pivot pins 63 
are carried by the straps 6 secured to this element. The 
movement of the sash between closed position and a 
slightly open position is represented by the solid and 
broken line illustrations in Figure 2. It will be noted that 
the upper edge of flange 31 of the upper vent bar moves 
downward and slightly outward from the notch 43. If 
the center of pivot pins 63 defining the hinge axis lies 
precisely in the same horizontal plane as the upper edge 
of this flange, such flange will not move inward at all and 
will move outward only a negligible amount. The only 
appreciable movement of the upper edge of flange 43, 
therefore, is a downward and tilting movement as the 
Sash is swung open. On the contrary, as the sash is closed 
this entire flange will tilt back into a plane parallel to the 
plane of the window unit, and the upper edge of this 
flange will be slid upwardly into the notch 43 to abut its 
outer side. Simultaneously the front face of the upper 
vent bar will slide upward behind the drip rib 42 to effect 
a seal against it. Meanwhile, of course, at the other three 
sides of the sash the Spaced inner surfaces of the vent 
bars and their flanges are moving into double-sealing en 
gagement with the outer Surface of the glass flange and 
with the ledge or shoulder 13, respectively. 

It may be noted that if the hinge axis of the ventilating 
sash were appreciably lower, the first Swinging movement 
of the sash not only would Swing the Swinging edge of 
the sash outward, but would swing the upper flange of the 
upper vent bar inward so that it would come into con 
flict with the lower edge of the meeting rail flange 40. 
Conversely, if the pivot axis were located a substantial 
distance above the upper sash bar, Swinging of the Sash 
would cause interference between both the outer Surface 
of the upper portion of flange 31 and the outer side of 
groove 43, and between the outer surface of the upper 
went bar and the inner surface of the drip rib 42. If 
sufficient clearance were allowed to avoid either type of 
interference, it would be difficult to effect a tight double 

Moreover, if the upper edge of the sash swung in 
ward appreciably because of the axis of pivot pin 63 
being too low, the flanges of the side Z-shaped vent bars 
would conflict with the ledges 13 against which they are 
intended to seat. The location of pivot pins 63 is there 
fore quite critical. 

In Figure 8 a somewhat different style of window unit 
is illustrated, but this window, like that of Figure 1, 
incorporates a ventilating sash the lower edge of which 
swings outward. In this instance, however, the sash 
does not extend from side to side of the window, but has 
a fixed light F at each side of it, as well as above it. 
The junction between the vertical muntin 3 and the upper 
frame bar of the window, and between such muntin and 
the meeting rail are the same as in Figure 1, and conse 
quently no further description of them should be required. 
To accommodate the lower fixed lights, however, a mold 
ing shape in addition to the five discussed in connection 
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with the window of Figure 1 is required. This additional 
shape is the filler strip 7 shown particularly in Figures 11 
and 12. 
The filler strip is of greater over-all depth than the 

muntin bars and vent bars. The upper side of this filler 
strip has a rib 70 spaced from its inner surface equal to 
the spacing of the meeting rail groove 43 from the inner 
surface of the meeting rail 4. Consequently, this rib 
will fit in and fill such groove and the outer surface of 
the filler strip will fit behind the drip rib 42 of the meeting 
rail 4. 
The shape of the lower side of the filler strip includes a downwardly projecting glass flange 71 and a step 72 

from the extreme outer face of the filler strip, forming 
a surface flush with the lower edge of the meeting rail 
drip rib 42. Between the base of this step and the inner 
surface of the filler strip the depth of such strip is equal to 
the depth of a muntin bar or a vent bar. 

While filler strips 7 secured by pins 73 to the underside 
of the meeting rail 4 between the frame bars and the 
muntin bars alongside the vertical sides of the ventilating 
sash, the outer surface of the glass flange 71 of the filler 
strip is disposed in the same plane as the outer Surface of 
the frame bar glass flange 18 and the muntin bar glass 
flange 32, as shown in Figure 10. The small fixed lights F 
may therefore be secured in place with putty in the con 
ventional fashion against these glass flanges. 
The addition of the filter strip 7 somewhat complicates 

the junction between the combination meeting rail 4 and 
filler strip 7 and the window frame. Figure 12 is a 
perspective view of this junction showing how the flange 
40 of the meeting rail and the flange 71 of the filler strip 
are cut back so that their ends butt against the edge of 
the frame bar glass flange 10. As in the joint between 
the meeting rail and frame bar previously described, a 
groove is formed in the jamb of the frame bar to receive 
a tenon 45 formed on the end of the meeting rail. The 
remainder of the meeting rail end and of the filler strip 
end to a depth equal to the width of the frame bar jamb 
are cut back to abut against the jamb surface. Outwardly 
of this portion the meeting rail and filler strip project 
farther to extend across the ledge 13 to abut the step 
4. The extreme outer portion of the meeting rail, in 

cluding the drip rib 42, then extends past this step to 
abut the side of the molding 12. The horizontal sec 
tional view of Figure 13 shows this joint in plan. 

Since all the frame bars of this window unit are alike, 
as in the window unit of Figure 1, all adjacent bars 
are mitered at the corners, and in Figure 14 the corner 
joint for the frame bars, as used both in the window unit 
of Figure 8 and of Figure 1, is illustrated in an exploded 
view seen from the outer side of the window. Preferably 
a complemental stepped tongue-and-groove construction 
is used to locate the adjoining frame bar ends so that 
their inner and outer surfaces will be in perfect planar 
registry. Thus a tongue 23 formed on one mitered end 
of a frame bar will fit in the groove 24 in the end of 
the abutting frame bar. Conversely, the end of the 
spline secured to the first frame bar has a groove 25 to 
receive the tongue 26 formed on the end of the spline 
secured to the frame bar having in its end the groove 24. 
When the mitered ends of the frame bar and spline 

assemblies are moved directly together, the tongue 23 
will be inserted into the groove 24, and the spline tongue 
26 simultaneously will be inserted into the spline groove 
25. To insure movement of these miter ends toward 
each other in a direction perpendicular to the mitered 
surfaces, the metal pins 27 and 28 are fixed in one of 
the frame bar ends projecting from it perpendicular to its 
mitered surface. In the other frame bar end are holes 
27' and 28 extending perpendicular to the mitered end 
surface of its end to receive the pins 27 and 28, respec 
tively. These pins serve the triple function of guide pins 
during assembly, of locating means supplementing the 
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tongue-and-groove structure described and of securing 
and strengthening means interconnecting the frame ends 
to form a strong joint. 
While the window unit shown in Figure 8 can be in 

stalled in building structures of various types, such as 
the frame construction shown in Figure 2, Figure 9 shows 
this window. unit in a brick veneer type of construction. 
In this instance the sheathing S extends to the margins 
of the window opening, covering the header H, the crip 
ples at the side of the window, and the sill plate beneath 
the window. The splines 2 integral with the frame bars 
are then secured to the exterior of the sheathing by the 
nails, after which the brick veneer B is applied around 
the window, and against the splines or nailing strip or 
mailing flange 2, so that such brick veneer will be spaced 
from the sheathing S, in the usual fashion. 
While in both the window of Figure 1 and that of 

Figure 8, the ventilating sashes have been shown hinged 
to enable their lower edges to swing outward, such sashes 
may alternatively be designed and hinged to enable their 
upper edges to swing inwardly. Such a ventilating sash 
is illustrated in Figures 15, 16 and 17. In this instance 
the top vent bar 3 again will be of T section, and the 
bottom vent bar will be of Z section. In this instance, 
however, the side vent bars will be of T-shaped section 
instead of Z-shape as in the outwardly opening sashes 
of Figures 3 and 10. 

While the upper vent bar seals against the meeting 
rail 4 as shown in Figure 15 in the same manner as 
previously described, except that the lower edge of the 
flange 4G is removed to enable the upper edge of the 
window to swing inward, and while the lower Z-shaped 
vent bar will seal against the glass flange and the ledge 
13 as before, special provision must be made for seating 
of the vent bars along the sides of the sash. Because 
the sash Swings inward provision must be made for in 
wardly facing ledges which the outer surfaces of the vent 
bar, and its flange at each side of the sash may abut. 
Such surfaces may be afforded by applying to the frame 
bar along the ventilating opening frame sides a filler strip 
7 of the type previously described in connection with 
Figures 11 and 12 as being applied to the under side of 
the meeting rail 4. The rib 70 of this filler strip, as 
shown in Figure 16, overlaps the ledge 13, and its outer 
face lies flush with the step 14. Its step 72 affords a 
space for reception of the vent bar flange 31 and the 
flange 75 of the filler strip, in the previously described 
type of installation serving as a glass flange, constitutes 
a flange for abutment of the outer surface of the vent 
bar 3. This filler strip may be secured to the frame bar 
with Waterproof glue, such as phenolformaldehyde, in the 
manner previously described in connection with securing 
the splines to the frame bars 1, so that the filler strips 
form integral parts of the frame bars. 
As shown in Figures 16 and 17, the hinge again is 

installed between the window frame as supplemented by 
the filler strip 7 and the adjacent vent bar. The hinge 
used is of the same type as that previously described in 
connection with the outwardly swinging ventilating sashes 
of the window units shown in Figures 1 and 8, and may 
be identical in construction, but in this application a 
somewhat modified hinge structure is disclosed. 

Instead of the strap 6 secured to the edge of the ven 
tilating Sash in a groove, a short plate 6' is applied in a 
recess in the side face of the ventilating sash, so that 
the link 61 may swing alongside this face and close to it. 
Such link is pivotally connected to the plate 6' by the 
pivot 66 as before. The opposite end of this link is con 
nected by the pivot 65 to a strap 60' which differs from 
the strap 60 of the previously described hinge construc 
tion by being of channel shape. This entire channel ele 
ment is then received in a groove in the filler strip 7, as 
shown in Figure 16. The pivot 63, which slides in slot 
62 of this strap, is carried by a separate plate 67 re 
cessed in the lower edge of the vent instead of this pivot - - 
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support and the support for pivot 66 being on the same 
element. The flanges of the channel strap 60' are wide 
enough to provide a recess for accommodating the head 
of pivot pin 63, as shown in Figure 16. 

Whichever type of hinge structure is used, the pins 63 
defining the axis about which the ventilating sash swings 
again should be substantially along the edge of the sash 
opposite its swinging edge, and may be spaced slightly 
from the sash, but such spacing should be small. With 
the hinge axis thus located the sash will swing from its 
closed position shown in full lines in Figure 15 to the in 
wardly swung position shown in broken lines, during 
which movement the lower edge of the sash has not 
moved either inward or outward appreciably. Such 
lower edge cannot move outward because the side vent 
bars, as shown in Figure 16, abut the filler strip 7 at two 
locations and cannot move outwardly. Moreover, the 
lower vent bar-cannot move inward appreciably because 
of its abutment with the ledge 13 and glass flange 10 
of the frame bar. 
tially at the lower edge of the sash, therefore, the lower 
vent bar will primarily tilt about the lower sash edge and 
rise to avoid conflicting engagement with the lower-frame 
bar. 

In the -window of Figures 18, 19 and 20, illustrating 
a somewhat different type of window unit in which the 
principles of the present invention may be used, filler 
strips 7 again are-used in conjunction with the frame bars 
1 along the vertical sides of the window in the manner 
described in connection with Fig. 16, even though in 
this instance the ventilating sashes do not swing inwardly. 
In this instance the central panel of the window is fixed, 
while the smaller pane at each side is hinged to swing 

By locating the pivot axis substan 

30 

about its edge adjacent to the vertical frame bar, so that 
its opposite edge will swing outward, constituting case 
ment ventilating sashes. The horizontal vent bars and 
swinging edge vent bar in each instance are of Z-shaped 
section, so that these elements are mitered. The vent 
bar - adjacent to the hinge line is of T-shaped section, 
being an element 3 as shown in Figure 20. - 

It will be appreciated that in this instance the hinges 
will be mounted at top and bottom of the ventilating 
sash instead of along vertical sides, but the hinges will 
be interposed between a frame bar of the same type as 
in Figure 1 and a vent bar of Z-shape as in that figure 
in each instance. The only difference, therefore, is that 
in the window of Figure 18 the T-shaped vent bar at 
the hinged side of the window will cooperate with the 
filler strip 7 instead of with the meeting rail 4 as shown 
in Figure 2. The portions of the elements 4 and 7 en 
gaged by the outer side of the T section vent bar and 
by its flange, however, are comparable, so that again 
the sash is sealed at two spaced locations on all four 
sides. Moreover, the action of the casement type ven 
tilating sashes in Figure 18 and Figure 20 will be the 
same as that of the awning type window of Figure 1, the 
pivot axis of such casement sashes being located sub 
stantially coincident with the sash edge. , 

: In the window of Figure 18 the joints between the 
frame.bars and between the muntins and frame bars are 
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the same as described in connection with the window . 
units of Figures 1 and 8, and consequently no further de 
scription of these details should be necessary. Also, the 
assembly of the frame bars and the splines and the instal 
lation of the window unit in a rough opening for different 
types of building structure is the same as in the other 
windows discussed and need not be explained in detail. 

In Figures 21 to 25, inclusive, still another type of 
window unit is shown, incorporating the general features 
of the invention. Again the frame bars on all four sides 
of the window are alike and are mitered at the corners 
with a joint like that shown in Figure 14. In this in 
stance, however, as illustrated in Figure 24, the window 
unit is shown installed in a concrete block window open 
ing. For that reason the splines. 2' secured in the grooves 75 

12 
15 of the frame bars 1 are both thinner and narrower 
than the splines 2 utilized in the windows described 
above, so that these splines can be received in the grooves 
G. of the concrete blocks, C, as shown in Figure 24. 
Thus these splines would be one-half inch thick instead 
of three-quarters of an inch, for example, and would be 
three-quarters of an inch or an inch wide instead of being 
two inches or two and one-quarter inches wide. Con 
sequently, when the splines are fitted into the concrete 
block grooves, ample clearance is afforded to set the win 
dow squarely in place despite inaccuracies in the laying 
of concrete blocks, and grout can then be filled in the 
space between the splines and concrete blocks. 

Preferably these special dimension splines are set in 
the frame bar grooves 15 during the manufacture of the 
window unit, so that such unit will be adapted specially 
for concrete wall or concrete block wall construction. It 
is possible, however, to trim a window -unit of the type 
shown in Figures 1, 8 or 18, for installation in a concrete 
block wall or a concrete wall by trimming the spline 2 
both in width and thickness like the spline 2 of Figures 
22, 23 and 24. 

It will be noted that the frame bar 1 need not be made 
specially to receive the smaller spline because this groove 
is narrower than the portion of the spline 2 projecting be 
yond the frame bar in the windows of Figures 1 and 8 
for example. Particularly in a window to be set in a con 
crete- or concrete block wall, however, it is frequently 
desirable to have a more sturdy or massive appearance 
than to obtain a pleasing architectural effect in a window 
for a frame building wall. Thus the window shown in 
Figure 21 is what may be called a "sight-line' window. 
The massiveness of the window frame and muntin con 

struction could, of course, be secured by using special 
heavy-section frame and muntin bar stock. The same 
effect can, however, be obtained by utilizing the same 
molding shapes as discussed previously in connection 
with the other windows. Moreover, in such a sight-line 
window the appearance of the ventilating sash or sashes 
V will be substantially the same as the fixed lights F by 
reason of the special frame and muntin assembly struc 
ture. 

In the four-light window of Figure 21 the horizontal 
division bar of the window utilizes the meeting rail 4 
where a ventilating sash is provided in the lower portion 
of the window. The upper two fixed lights F are of like 
construction, but instead of the glass pane being "set di 
rectly against the glass flanges of the frame bar, meeting 
rail and muntin, as described previously, the bordering 
structure of these windows is made more massive by 
fitting the window glass in a subordinate frame formed of 
Z-section elements 5. Since these elements are all of the 
same shape, the corners of this subordinate frame may be 
mitered. The outer margins of the inner face of these 
frame elements will then seat against the glass flanges 
of the frame bar, meeting rail and upright muntin. The 
perimetral flange of this subordinate frame then seats 
against the ledge 13 of the frame bar 1 on two sides, the 
outer surface of the step 41 of the meeting rail and the 
outer surface of the T-shaped muntin 3. The latter-en 
gagement is shown in the upper portion of the perspective 
view, Figure 25. These subordinate frames for the fixed 
lights may be secured to the members which they engage 
with waterproof glue, such as thermosetting phenolform 
aldehyde, to make a permanent, weatherproof bond. 
Not only does this special construction described afford 

a more massive appearance to the window structure, but 
the glass pane is set outward by the thickness of the Z 
bar flange 51. Consequently, the glass panes in the 
fixed lights are in precisely the same plane as the glass in 
the vent V, which further contributes to the uniformity 
of appearance. 

Beneath the meeting rail 4 the subordinate frames have 
side and bottom elements of Z-shaped section, but the 
top elements in each instance are formed of a t-shaped 
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element 3, as shown in Figures 22 and 23. The lower 
fixed light at the right of Figure 21 will be slightly larger 
than the ventilating sash at the lower left of this figure, 
as will be seen by a comparison of Figures 22 and 23. 
The subordinate frame for the fixed sash will be of a size 
to fit snugly between the vertical muntin and the vertical 
frame side at the right, and between the meeting rail at 
the top and the frame at the bottom. The elements of 
this subordinate frame may be secured to the main frame 
members in permanent waterproof fashion like the upper 
fixed lights by the use of waterproof thermosetting phenol 
formaldehyde glue, for example. 
The ventilating sash V at the lower left of Figure 21 

will, as shown best in Figure 22, have reasonable clearance 
between its perimeter and the adjacent window frame, 
meeting rail and muntin elements to prevent sticking of 
the sash under all humidity conditions. This sash may 
be supported for outward swinging of its lower edge by 
hinges mounted one at each vertical side of the ventilating 
opening frame, as described in connection with the win 
dow of Figure 1. 

Figure 25 shows in detail the junction between the 
vertical muntins and the meeting rail. As in the construc 
tion of the Figure 1 window shown in Figure 4, the step 
41 of the meeting rail is grooved to received a tenon 36 
on the lower end of the muntin 3, and the underside of 
the meeting rail is grooved transversely from its longi 
tudinal groove 43 outward to receive a tongue 36 on the 
upper end of the lower muntin 3. Again, as in the con 
struction shown in Figure 4, the flange 40 of the meeting 
rail extends continuously from side to side of the window 
frame, the flanges 31 of the muntins being cut back so 
that their ends abut the sides of the meeting rail flange 
40. 

After the window has been set in place and the grooves 
G around the splines 2 filled with grout, the plaster P 
may be applied to cover the wall and finish against the 
inner face of the window frame rib 18. Other details 
of construction of this window unit are similar to those 
utilized in the window units previously described, so that 
it should not be necessary to repeat that description. 

I claim as my invention: 
1. In a wooden window structure, the combination of 

a window frame defining a rectangular ventilating open 
ing and a swinging rectangular ventilating sash adapted 
to close such opening, said ventilating sash having planar 
opposite faces and comprising three similar sash edge 
members each having two sealing surfaces spaced apart 
transversely of the ventilating sash and both facing in one 
direction transversely of the ventilating sash, such sealing 
surfaces of said three similar sash edge members being 
disposed respectively coplanar in first parallel planes one 
of which is one face plane of said ventilating sash, and 
said ventilating sash further comprising a fourth sash edge 
member parallel to and adjacent to the axis of swing of : 
the ventilating sash, having two sealing surfaces spaced 
apart transversely of the ventilating sash, facing in the 
direction transversely of the ventilating sash opposite the 
direction in which said sealing surfaces of said three sim 
ilar sash edge members face and disposed respectively in 
second parallel planes one of which is the opposite face 
plane of said ventilating sash, and said window frame 
comprising three members, each having two sealing sur 
faces spaced apart transversely of the window frame a 
distance equal to the spacing of said sealing surfaces of 
said three similar sash edge members, facing in the direc 
tion transversely of the window frame opposite that in 
which said sealing surfaces of said three similar sash edge 
members face, disposed respectively coplanar in planes 
parallel to the window frame and coinciding respectively 
with said first parallel planes when the ventilating sash 
is closed, and sealingly engageable respectively by said 
sealing surfaces of said three similar sash edge members 
when said ventilating sash is closed, and said window 
frame further comprising a fourth member parallel to 

20 

2 5 

40 

5 5 

60 

() 

75 

4. 
and adjacent to the axis of swing of the ventilating sash, 
having two sealing surfaces spaced apart transversely of 
the window frame a distance equal to the spacing of said 
sealing surfaces of said fourth sash edge member, facing 
in the direction transversely of the window frame oppo 
site that in which said sealing surfaces of said fourth 
sash edge member face when the ventilating sash is closed, 
disposed respectively in planes parallel to the window 
frame and coinciding respectively with said second parallel 
planes when the ventilating sash is closed, and sealingly 
engageable respectively by said sealing surfaces of said 
fourth sash edge member when said ventilating sash is 
closed. 

2. In a wooden window structure, the combination of 
a window frame defining a rectangular ventilating open 
ing and a swinging rectangular ventilating sash adapted 
to close such opening, said ventilating sash having planar 
opposite faces and comprising three similar sash edge 
members each having two sealing surfaces spaced apart 
transversely of the ventilating sash and both facing in one 
direction transversely of the ventilating sash, such sealing 
surfaces of said three similar sash edge members being 
disposed respectively coplanar in first parallel planes one 
of which is one face plane of said ventilating sash, and 
said ventilating sash further comprising a fourth sash edge 
member parallel to and adjacent to the axis of swing of 
the ventilating sash, having a sealing surface facing in the 
direction transversely of the ventilating sash opposite the 
direction in which said sealing surfaces of said three sim 
ilar sash -edge members face and disposed in the opposite 
face plane of said ventilating sash, and said window frame 
comprising three members, each having two sealing sur 
faces spaced apart transversely of the window frame a 
distance equal to the spacing of said sealing surfaces of 
said three similar sash edge members, facing in the direc 
tion transversely of the window frame opposite that in 
which said sealing surfaces of said three similar sash 
edge members face, disposed respectively coplanar in 
planes parallel to the window frame and coinciding re 
spectively with said first parallel planes when the ventilat 
ing sash is closed, and sealingly engageable respectively by 
said sealing surfaces of said three similar sash edge mem 
bers when said ventilating sash is closed, and said window 
frame further comprising a fourth member parallel to and 
adjacent to the axis of swing of the ventilating sash, hav 
ing a sealing surface facing in the direction transversely 
of the window frame opposite that in which said sealing 
surface of said fourth sash edge member faces when the 
ventilating sash is closed, disposed in a plane parallel to 
the window frame and coinciding with said opposite face 
plane of said ventilating sash when the ventilating sash 
is closed, and sealingly engageable by said sealing sur 
face of said fourth sash edge member when said ventilat 
ing sash is closed. 
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