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Unlted States Patent Ofﬁce
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3,101,820
WINDOW STRUCTURE FOR PANEL TYPKE
BUILDINGS
Marvin K. Snyder, Overiand Parlk, and Jon B. Dunai ng-
ton, Leawood, Kans., assignors ﬂ:u:a Butler Manuiactuy-

ing Company, a corporation of Missouri
Filed Mar. 14, 1960, Ser. No. 14,357
2 Clalms._ (CH 189—565)

The invention relates cenerally to accessories for pre-
fabricated panel type buildings, and refers more par-
ticularly to a window structure for use in such buildings.

One of the principal objects of the present invention
is to provide a window structure for use in panel type
buildings, which window structure has many advantages
over previously known window structures with respect
to cost, ease of assembly into the paneling system, and
adaptability to various arrangements within the system
and panels of different types.

Another object of the invention is to pmwde a novel
window structure of the character described which is ca-
pable of being joined with like window structures in edge
to edge relationship to provide serially joined windows
which do not require a central mullion or bracing struc-
ture for purposes of supporting the respective COmpo-
nents of the window assembly. It 1s a feature of our in-
vention in this respect that the joining of adjacent win-
dows with one another can be accomplished with ease

- and facility, and that the }omt between the windows 1s
weather-tight.

Still another object of the 1nvent10n is to provide a
window structure which is capable of being connected
into a wall panel system with any given edge of the win-
dow uppermost, and without requiring any modiilication
of the panels themselves 1n order to fit the window 1nto
the assembly. |

Yet another object of the invention is to prowde a
window structure which has features of construction ren-
dering it suitable for incorporation as an integral part of
a rectangular building panel, as well as permitting its

use as a separately added component of a differently con-

structed wall system. By our construction we have pro-
vided a single versatile window structure which may be
incorporated without rohange into various panel arrange-
ments.
~ Still another object of the invention is to provide a
~ window structure of the character described which can
be produced on a mass production basis and which can
be assembled into a suitable panel system with a mini-
muin 1nul
agents,
Other and further objects of the invention together
with the features of novelty appurtenant thereto wiil ap-
pear in the course of the following description.

In the accompanying drawings which are to be read

in conjunction with the specification and in which like

reference numerals 'indioate like parts in the various

Views; -
FIG. 1i1s a fraﬂ'mentary front elevation of the outside
of a panel type wall in which a pair of windows accord-
ing to our invention are mounted in serially connected
fashion; | |

FIG. 2 is a fragmentary section on an enlarged scale
taken along the line 2—2 of FIG. 1 in the direction of
the arrows; |

FIG. 3 is a greatly enlarged cross-section of a typical
side of the window frame, the section being taken along
the line 3—3 of FIG. 1 in the direction of the arrows;

FIG. 4 1s an enlarged fragmentary section taken along

the line 4—4 of FIG. 1 in the direction of the arrows;

ber of supplemental fasteners and sealing
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F1G. 5 is an enlarged fragmentary section taken along
the line 5—5 wof FIG. 1 in the direction of the arrows;

FIG. 6 1s an enlarged fragmentary cross-section taken
along the line 6—6 of FIG. 1 in the direction of the
arrows;

FI(G. 7 1s an enlarged fragrhentary section taken along
the line 7—7 of FIG. 1 in the direction of the arrows;

FiG. 8 is an enlarged fragmentary section taken mlong
the line 8—8 of FIG. 1 in the direction of the arrows;

FIG. 9 is a greatly enlarged fragmentary section show-
ing the typical rib and groove connection between the
window frame and adapter element;

FIG. 10 is 'a front elevation of a panel in which is in-
tegrally mounted the window structure of the present
invention;

FIG. 11 is an enlarged fragmentary section taken along

~ the line 11—1% of FIG. 10 in the direction of the arrows:
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FIG. 12 is an enlarged fragmentary section taken along
the line 12—12 of FIG. 10 in the direction of the arrows;

FIG. 13 1s a fragmentary section taken along the line
13—13 of FIG. 10 in the direction of the arrows, and
- FIG, 14 is an enlarged fragmentary section taken along
the line 14—24 of FIG. 10 in the direction of the arrows.

Referring now to the drawings and initially to FIGS.
1-9, inclusive, in FIG. 1 we have illustrated two typical
windows W embcedying the features of our invention as
incorporated in serially connected fashion in a wall sys-
tem made up of a plurality of interiocking panels P.

So far as the panels are concerned, each panel has a
flat inside face 2@ which is joined with an outside face
having stepped surfaces 21 and 22 to form a hollow
structure. - Within the panel body is contained insulation
23 which may be of glass fiber or other suitable compo-
sition. FEach vertical edge of a panel P is so formed as
to provide a tongue which is adjoined by a trough, one
edge having the tongue 24 adjoined by frough 25 and
the other having tongue 26 adjoined by trough 27. The
tongues 24 and 26 on the opposite edges of the panel
are offset from one another in the direction of the thick-
ness of the panel so that when the panels are brought
together in edge abutting relationship (FIG. 2) the
tongues 24 and 26 will lap one another and be received
in the respective troughs 25 and 27 fo form a double
tongue joint. Preferably each tongue includes a gasket
28 in the form of an extruded T shape of rubber or the
like having the central web sandwiched between the panel
portions forming the tongues, with the cross bar of the
T positioned to wedge between the opposed walls of the

~ troughs in which the fongue i1s received.

The panels P to the immediate left and right hand of
the window structure are full length panels, while those
above and below terminate at their juncture with the win- -
dow structure. While not shown, it will be understood
that suitable mounting structure is provided to hold the
panels upright. If further details are sought they can be
found in the co-pending application of William R. Cal-

~ Iahan et al., Serial No. 652,005, filed April 10, 1957.
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Each window W is identical to the other, and it will be

understood that in describing one window, the same de-

scription applies to the other.
In the arrangement illustrated, each window W simply
comprises a rectangular pane of glass 3¢ which is con-

~ tained within a frame having the four identical intercon-
nected sides 31. The pane 30 1s joined with the frame

by a suitable glazing compound 32. It will be under-
stood that while we have shown only a simple single pane
window, other types may be employed, the only require-
ment being that they be surrounded by 'and affixed to a
frame of the character here 1nvolved. |
As shown in the typical cross-section in FIG. 3, each
side 31 of the frame is composed of an extruded struc-
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ture having a pair of parallel outwardly cpen erooves 33
and 34, respectively, which are spaced from one another
in the direction of the thickness of the window. FEach
groove runs the full length of the frame side and com-
municates at its ends with the like grooves in the ad-
joining frame sides. The grooves are formed in the pre-
ferred embodiment by angular portions 33a and 34ca
which are integral with and extend inwardly toward one
another from the front wall 35 and rear wall 36 of the
frame. I will be evident the front and rear walls 35
and 36 are joined by a web portion generally indicated by
reference numeral 37. The web is subdivided into two
ofiset elements 37a and 375 joined by an interconnecting
transverse leg portion 37¢. It will be noted that the por-
tion 37a of the web extends in cantilever fashion past
the transverse connecting leg 37¢.

Extending forwardly from the angular portion 33a
1s the web 38 terminating in the inturned leg 38a which
is spaced from the angular portion 34a to define there-
between an enlarged outwardly open cavity 39. The web
portion 37a extends into this cavity and provides a sur-
face for abutment of other parts during assembly, as will
later be described.

It will be further noted that as to the outwardly open
grooves 33 and 34, each is provided with a restricted
throat portion formed by beads 335 and 34b which run
the length of the respective grooves. | |

For reasons which will become apparent as the descrip-
fion proceeds, the width of the opening of cavity 39, that
is, the spacing between the inwardly turned leg 38a and
angular portion 344, is at least equal to the combined
thickness of tongues 24 and 26 of the panel, and preferably
slightly greater. The distance from the outer face of web
38 to the face of web portion 37a is approximately the
depth of the tongue 24 or 26.

The joints formed between the window frame and the
panel structure both above and below and to the sides of
the window assembly are illustrated in FIGS. 4-6, inclu-
sive, and 8, while the joint betwesn the windows them-
sclves is shown in FIG. 7.

As shown in FIG. 5, the lower frame sides 31 are joined
with the panels therebelow by superimposing the frame on
the upper ends of the panels. To establish a connection
between the frame and panels there is provided a channel-
like adapter 49 which may run the complete lensth of the
window opening. <Channel 40 has the front leg 4% and
rear leg 42 which are adapted to engage therebetween the
front and back walls of the panel. The web portion 43 of
channel 40 overlies the top of the panel; provided on

~ the upper surface of web 43 are two spaced ribs 44 and

45 which are adapted to register with and fit within the
grooves 33 and 34 of the window frame. The ribs 44
and 45 preferably run the full Iength of the channel 49.
‘The connection of the upper side of the window frames
with the upper panels is quite similar to that just de-
scribed. Referring to FIG. 4, it will be noted that a
similar adapter 46 has a web portion 47 overlying the
upper edge of the upper frame sides. The web portion
47 is provided with downwardly extending ribs 48 and 49
which are received respectively in the outwardly open
grooves formed in the angle portions 33a and 344 of
the frame side 31. The forward edge of the upper adapter

46 has the upwardly extending flashing 5§ which engages-

the front of the panel. It is not absolutely essential in the
upper adapter 46 to have a rear flashing for engaging the
rear face of the panel. For purposes of appearance a
depending flashing 51 may be provided to overhang and
cover the joint.

Referring to FiQG. 9, each of the ribs 44, 45, 48 and 49
is provided with a weatherstripping, which in the illustrated
embodiment comprises a strip having the base portion 52
which is received within and retained in an undercut
recess running the length of the rib. FIG. 9 shows only
the rib 49, but it will be understood that the same arrange-
ment 1s employed at the other rib and groove joints., Ex-
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4.
tending outwardly from the recess and dntegral with por-
tion 52 is the flexible lip 53 which is of sufficient length
as to resiliently engage the inside wall of the groove to
provide a tight seal. The weatherstrip 52, 53 is prefer-
ably formed of a resilient material such as vinyl plastic,
although other resilient materials such as neoprene or
oiler synthetics may be employed with equal success.
Alternately, a mastic may be employed to seal between the
rib and surfaces of the groove.

FIGS. 6 and 8 illustrate respectively the manner of con-
nection of the vertical ends of the window assembly with
the adjacent panel structures. Referring first to FIG. 6,
it will be noted that tongue 26 extends into the cavity 39
of the side frame. In order to provide a weather seal a
channel 54 extends the full length of the cavity, the chan-
nel being fitted over the tongue and providing a sealing

base for the gasket 28. The base of channel 54 engages

a weathership 55 which is interposed between the chan-
nel base and the surface 37« projecting into cavity 39.
It will be understood that the strip 55 is of any suitable
mastic capable of being retained between the metallic
surfaces. NNaturally, it runs the full length of the joint.

In the case of the connection of the right hand panel
with the window assembly as shown in FIG. 8, tongue
Z4 projects into cavity 39, thus permitting the edge wall
of the panel to be brought clesely adjacent the window
frame and in abutment with the extension 33 on the frame.
A mastic strip 56 is interposed between the edge wall of
the panel and surface 38 to provide a weather-tight seal.

50 far as the joint between the windows W is concerned,
this is illustrated in FIG. 7. In this case the outwardly
open grooves 33 and 34 formed by portions 33q and 344
directly confront and are aligned with one another. The
connection between the adjacent frame sides is effected
through the use of spline strips 57 and 53 which are of
sufficient width to be received in the confronting grooves
and run the full length of the frame sides. Spline strips
57 and 58 are preferably constructed of metal and include
weatherstripping similar to that illustrated in FIG. 9 and
described in connection therewith.

It will be evident from what has been said that one of
the great advantages of our window structure and the way
of assembling it with the panel assembly is that the identity
of construction of the respective frame sides 321 makes it
possible for any given window to be placed in position with
any desired side uppermost. Stated otherwise, the win-
dows shown in FIG. 1 can be turned 90° clockwise or
counterclockwise so as to make the long axis vertical
without requiring any change in the manner of assembly
other than using different length upper and lower panels.
The width of cavity 39 gives complete flexibility in place-
ment of the windows in the panel structure, either side
being capable of joinder with the tongue 26 or 24 of a
panel. Moreover, any number of separate window struc-
tures can be assembled in serial relationship without re-
quiring mullions or supports between the individual win-
dows.

As 1s Hllustrated in FIGS. 10 through 14, inclusive, the
window structure also lends itself to the ready adaptability
of the window to inclusion in a single panel of differ-
ent construction than earlier described. |

The panel in this instance comprises an external rec-
tangular frame having interconnected sides 168 which are
formed as channel members, a typical one of which is
shown in FIG. 11. The channel includes a flat web por-
tion 161 with the outwardly turned legs 162 and 163 ter-
minating in similarly bent portions 1624 and 1634. The
panel body 1n this case comprises an outer skin 164 and
an iner skin 165 between which is sandwiched a honey-
comb structure 166 which gives the panel both structural
strength and thermal insulating qualities. Such panels are
well known in the building industry. The frame is se-
cured to the panel structure by connecting one leg (for
example, leg 163) with an extending marginal portion
of the skin 164 as by the fasteners 167.




5

The window opening in a panel as in FIG, 10 is formed
- by eliminating the central portion of the skin and honey-
combed structure to provide a rectangular opening bor-
dered on the sides by the central portions of side frames
160 and on the top and bottom by exposed edg&s of the
panel body structure.

The upper and lower sides of fthe window are connected

with the panel body as illustrated in FIGS. 13 and 14
wespectwely

Referring first to FIG. 13, fitting over tha front and

back edges of the exposed edge of the panel are identical
Each adapter

somewhat L.-shaped adapter members 170.

3,101,820
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hereinabove set forth together with other advantages
which are obvious and which are inherent to the struc-
fure.
t will be understo od that certain features and subcom-
binations are of utility and may be employed without
reference to other features and subcombinations. This -

1s contemplated by and is within the scope of the claims.

As many possible embodiments may be- made of the

- invention without departing from the scope thereof, it

10

is .to be understood that all matter herein set forth or

- shown 1n the accompanying drawings is to be interpreted

member includes a vertical leg 171 adapted to engage the

outside face of the pane]l and a horizontal portion 172

which extends inwardly in the direction of the thick-

‘ness of the panel.

having formed therein a longitudinal groove. As shown
in FIG. 13, the grooves in the segr
~ one another, |
a strip 174 is oriented with its opposite edges in the re-
spectwe ST OOVES.
. adapter assembly and serves the function of bridging the
two adapters. By increasing or decreasing the width of
strip 174 the adapter assembly can be accom
ipanels of varying iﬂ]erkDESS, as will be evident.

Each adapter 170 is prow_ded with a downwardly de-
pending rib 175 which is arranged to fit within the out-

“wardly open grooves in the portion 332 and 34a of win-

dow frame 31. As in the case of the preceding embodi-

ment, the ribs 175 are fitted with weatherstripping of the

_ The inner edge of each horizontal -
- portion is provided with a somewhat thicker segment 173

egments 173 confront
To join the adapter portions 17¢ together

odated to

15

20
This strip runs the full length of the

29

30

type illustrated in FIG. 9, or other suitable material, such

as a mastic, operable to seal between the ribs and grooves.

As shown in FIG. 14 the arrangement is the same at
the juncture of the bottom of the window with the lower
portion of the panel. Adapters 170 cooperate with the

39

panels and with the grooves in the window frame struc- |

ture in the same fashion as described above to interen-
gage the frame with the panel body.

The joinder of the vertical frame sides of the panel
frame sides 160 is illustrated in the typical cross-section
forming FIG. '12. Here the web 161 of the panel frame
is firmly secured to the extension 38 on the frame side
as by the riveter fastener 167. It will be understood that
a plurality of fasteners may be spaced along ithe length
of the frame side. |

As in the precedmg embodiment, the window is sus-
ceptible of being arranged in any desired position in a
panel, that is, with the long axis vertical or horizontal.
When assembled with the panel itself, it becomes a part
of the panel and a plurality of panels may be connected
together to form a wall in the usual fashion. The ar-
rangement of FIG. 10 avoids the mecessity of separately
- mounting the windows in the wall as construction pro-
gresses. |

From the foregoing it will be seen that this invention
is one well adapted to attain all of the ends and objects

40

45

50
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as illustrative and mot in a limiting sense.

‘Having thus described our invention, we claim: -
1. In a window-wall assembly, the combination of a

window structure, a panel disposed substantially in the

same plane as the window structure and having a straight
edge, said window structure including a frame having a
portion forming an edge on the window structure ad-
jo:ining said edge of said panel, said porntion provi'ded withs
a pair of parallel outwardly open grooves running length'- |
wise of said portion and spaced from one another in

the direction of thickness of said window structure where-

by to cause the open sides of said grooves to confront
the adjoining edge of said panel, an adapter member dis-
posed between said panel edge and said frame portion
having a pair of spaced parallel ribs disposed within said
grooves, means on said adapter engaging said panel, said
ribs mcluding recesses therein, and resilient sealing means
disposed partially in said recesses but extending outwardly
therefrom to engage an inside wall of said groove to

~provide a seal between each rib and ifs groove.

2. In a window-wall assembly, the combination of a
pair of wall forming panels having spaced confronting
and parallel edges defining two sides of a window open-
ing, each said edge having a tongue portion and the re-
spective tongue portions being offset from one another
in the direction of the thickness of the wall, a window
structure having a pair of opposed parallel sides for
joinder with said sides of said window opening, said win-
dow sides having lengthwise outwardly open tongue re-
ceiving cavities running the full distance of said sides and
of a width in the direction of thickness of the panels at
least equal to the combined thickness of said offset tongue
portion whereby to permit coupling of said window struc-
ture into said opening with cither of the opposite sides
of the window structure in coupling engagement with
either of the tongue portions.
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