
Sept. 21, 1965 B. K. BAKKE 3,206,901 
WALL STRUCTURES 

4 Sheets-Sheet l 

75 

M m . /%///// 

LI /////7/// 

é/Zg/f 
’ 

"l 

//M TL 7 

L__’____ 
Filed Jan. 13 1960 

INVENTORt 

BJmRN KNAG BAKKE 
BY 



3,206,901 Sept. 21, 1965 B. K. BAKKE 
WALL STRUCTURES 

4 Sheets-Sheet 2 

INVENTOR: 

BJWRN KNAG BAKKE. 

Filed Jan. 12, 1960 

BY 

ATTORNEY 



SePt- 21, 1955 ‘ B‘ K. BAKKE 3,206,901 
WALL STRUCTURES 

‘Filed Jan. 12, 1960 4 Sheets-Sheet 3 

60 f“ #72 

INVENTOR: 

BJZRN KNAG BAKKE. 
BY . 

ATTORNEY 



Sept- 21, 1965 B. K. BAKKE 3,206,901 
WALL STRUCTURES 

Filed Jan. 12, 1960 4 Sheets-Sheet 4 

83 \ 
15 82 >76 

67 
87 66 _>_6% 
65 \ 

64 t I (6 80 . 58 9 

/ _ I 76 

53 . _ 75 

72 ' 60 

f I, , 70 

4/ i ;1 H65 
72 - l , / 3 

62 / A2\74 

F/G.6 

,96 

BJQRN KNAG BAKKE. 
BY 

ATTORNEY 

INVENTOR: 



United States Patent 0 
1 

3,206,901 
WALL STRUCTURES 

Bjtirn Knag Bakke, Bergen, Norway, assignor to 
A. Knag A/S, Bergen, Norway 

Filed Jan. 12, 1960, Ser. No. 2,058 
Claims priority, application Norway, Jan. 16, 1959, 

130,494 
6 Claims. (Cl. 52--235) 

This invention relates to wall structures of the kind 
comprising vertical mullions connected by horizontal 
transoms to provide a framework with rectangular open 
ings each of which is adapted to be closed by wall panels 
and/or Opening or non-opening windows. Particularly, 
the invention relates to wall structures known in the 
trade as “glazed curtain walling.” In general terms such 
structures comprise a main supporting framework formed 
from reinforced concrete and designed to take the weight 
of additional wall forming assemblies. For insulating 
the building non-stressed structures comprising light 
weight materials are used. Thus, the outer walls of the 
building may consist of elements constituting a thin wall 
ing having the sole purpose of protecting the interior 
from the weather by having suf?cient thermal insulating 
properties and by affording protection against wind and 
rain. The assembly thin-walled structures are suspended 
in a curtain-like manner to form the exterior walls of 
the building by being secured to the main structure at 
the outside thereof. Conventionally, the aforesaid thin 
walled structures comprise glass panels and supporting 
bars, the latter being preferably manufactured from 
aluminum by well known extrusion processes. 
Throughout this speci?cation, such “glazed curtain 

walling” comprising glass panels, opening windows, etc., 
supported by extruded aluminum bars will be referred 
to as wall structures of the stated kind. 
Numerous problems must be considered when con 

structing wall structures of the stated kind. They should 
be easy to erect and easy to repair. They must be suf 
?ciently weatherproof and remain weatherproof even 
after several years exposure to the most extreme climatic 
conditions. Therefore, all joints between the different 
parts should be sealed to prevent Water and moisture from 
entering into the wall structure, or even into the build 
ing. Furthermore, if moisture really should enter, pro 
visions must be made for the removal thereof, by dis 
charge and/ or venting. 

Secondly, the number of joints should be kept as low 
as possible. Furthermore, the difference between the 
thermal expansions of aluminum and glass must be taken 
into account. If wood elements are incorporated, the 
elongation and contraction of such elements under the 
in?uence of moisture should also be considered. 

Structurally, wall structures of the stated kind should 
be possible to erect from the inside of the building, that 
is, without the use of scaffolding. Such wall structures 
usually involve a number of vertical mullions arranged 
in spaced relationship and suspended upon the main 
structure, said mullions forming the main support of 
transoms and panels of the wall structure. Said mullions 
are ?rst mounted in their correct positions and then the 
entire wall structure is assembled thereon. On the other 
hand, when the exterior panels are broken or damaged, 
they should at least be replaceable from the outside. The 
insulating materials enclosed within the wall may then 
prevent any access from the inside after erection. The 
glass panes of opening as well as non-opening (or rigidly 
mounted) windows should, on the other hand, preferably 
be removable from the inside. In wall structures of the 
stated kind, where the glass panes may consist of a par 
ticular kind of prefabricated composite glass pane struc 
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tures, for instance of the kind sold under the trade name 
“Thermopane” the window frames should preferably be 
removable as a unit in order to enable substitution of the 
glass pane with associated mounting as a whole. 

It is an object of the present invention to provide a wall 
structure of the stated kind, in which moisture penetrat 
ing into the interior of the wall structure may be collected 
and discharged without detriment to the insulating ma 
terial of the wall. 
A further object is to provide a simple and rugged con 

struction which is easy to erect and to disassemble par 
ticularly when there is a need for repair and maintenance. 

Further objects, advantages and features of the present 
invention will become apparent in the course of the fol 
lowing description, in which reference is made to the ac 
companying drawings, which form a part of this speci?ca 
tion and which: 
FIG. 1 is a perspective view of an embodiment of a 

wall structure according to the invention, with a part cut 
away to show a sectional view of the wall. 
FIG. 2 is a perspective view of the mounting of the 

mullions on the substructure of the building. 
FIG. 3 is a vertical sectional view of the mounting 

according to FIG. 2. 
FIG. 4 is a somewhat simpli?ed horizontal sectional 

view of the wall, illustrating the means for mounting 
transoms in the wall. 

FIG. 5 is a vertical sectional view of part of the wall 
at the upper part of an opening window. 
FIG. 6 is a vertical sectional view corresponding to 

FIG. 5, but showing the lower part of an opening window. 
Referring now to FIG. 1, this shows part of a “glazed 

curtain walling” comprising horizontal members 10 form 
ing part of the main structure, said main structure being 
formed from reinforced concrete to form columns which 
support such horizontal members as are indicated by the 
reference numeral 10, at desired levels. A number of 
vertical mullions 11 are suspended in spaced parallel re 
lationship upon said main structure. Horizontal tran 
soms 12 are arranged between the mullions to de?ne 
rectangular openings 13 in which glass windows 14 or 
panels 15 are received. In conventional “glazed curtain 
walling” the panels 15 may consist of non-transparent 
glass panes, preferably colored or toned to give a desired 
architectural effect. Inwardly of the panels 15 is ar 
ranged an inner wall structure 16, there being disposed 
within part of the space between said panels and the struc 
ture, insulating material 17. Mineral wool has been found 
to be very suitable for this particular purpose. 

In the wall structure according to the invention the 
vertical mullions 11 form the main support of the wall. 
As known in the art, each mullion comprises a number of 
mullion section bars, each section bar spanning from 
one ?oor to the adjacent ?oor, and being mounted at the 
top upon the floor plate 10 of the main structure. 

At its lower end each section bar is slidably located 
by guide means on the next adjacent section bar, where 
by vertical movements, for instance due to thermal ex— 
pansion and contraction, are taken up and limited to a 
single floor spacing. This individual mounting of mul 
lion section bars of a length corresponding to one single 
?oor spacing has the further advantage that the in 
herent variations due to constructional tolerances which 
are unavoidable in such buildings are readily compen~ 
sated for, enabling the use of prefabricated elements. 

Referring now to FIGS. 2 and 3, the individual mul 
lion section bars 11 are mounted on the floor plates 10 
of the main structure by a threaded stud 18. This stud 18 
has at its lower end a support member 19 attached there 
to, said support member being bent to hairpin shape and 
embedded in the reinforced concrete during pouring there 
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of. The stud 18 protrudes from the bottom of a recess 
20, said recess being open at the top and at its outwardly 
facing side. The mullion 11 has the general shape of an 
I-beam, having a web portion 21, an outer ?ange 22 and 
an inner ?ange 23. The inner ?ange 23 carries a vertical 
mounting plate 24 secured to the inner ?ange 23 by 
means of rivets 25, which at the outer side of the ?ange 
23 maintainsin position a pair of angular mounting plate 
members 26. The mounting plate members 26 are also 
secured to the web 21 by rivets 27. The inner mounting ' 
plate 24 carries a horizontal bracket 28 with an opening 
'29 receiving the stud 18, nut and washer means 30 being 
associated’ with said stud 18 to keep the brackets 28 in 
position upon the supporting stud. 
‘make the opening 29 of the bracket of greater dimensions 
‘than the stud 18 in order to enable adjustment in the posi 
tioning of each individual mullion section bar on the 
‘corresponding stud 18 to permit exact alignment of adja 
‘cent mullion section bars even in the event of misalign 
ment of the studs arising from constructural tolerances. 

The mounting plate 24 and the mounting plate mem 
bers 26 are extended beyond the top of the section bar to 
de?ne a T-shaped space into which the lower end of the 
adjacent section bar may be slidably received. Thus, 
‘the adjacent section bar is ?rmly held against lateral dis 
placement, while being aligned in vertical direction in 
end to end contiguous relation. 7 
The outer ?ange 22 of each section bar is'provided with 

a lip portion 31 at its lower end, said lip portion 31 cover 
ing the joint between adjacent section bars. , 

Referring now to FIG. 4, the inner ?ange 23 of the 
mullion bar is provided with a pair of inwardly extending 
?ange portions 32 terminating at their remote ends in 
beads 33. Said ?ange portions 32 are arranged to sup 
port the inner wall structure 16. The inner ?ange termi~ 
nates at its remote edges in protrusions 34 having gen 
erally a T-shaped cross section with a groove 35, whereby 
a sealing strip 36 with a U-shaped cross section maybe 
arranged to cover the protrusions 34. The sealing strip 
36 seals the joint between the inner wall and the mullion 
while also forming a cover to prevent exposure of bare 
metal of the mullion towards the inside of the building. 
As stated, the ?ange portions 32 with the associated ‘ 

beads 33 are arranged to support the inner Wall structure 
together with the insulating material. As shown in 
FIG. 4 the connection between the mullion 11 and the 
inner wall 16 with the insulating material is solely ob 
tained by interengagement between the beads 33 and 
"recesses in the wooden members 37 supporting the inner 
walling. Thus, a sliding connection is obtained between 
the mullions and inner walling,’ enabling the mullions 
and associated parts carried thereby to expand or con 
tract without transfer of such movements caused by 
thermal in?uences to the interior part of the wall struc 
ture. 
The outer ?ange 22 terminates along its free edges in 

L-shaped protrusions 38. A channel member 39 is pro 
vided adjacent its outer edges with recesses 40 receiving 
the ends of said protrusions 38. An inclined entering 
portion 41 enables movement of the channel member 39 
into snap engagement with the ?ange 22 by virtue of the 
engagement between the protrusions 39 and the re 
cesses 40, thus the channel member is ?rmly but re 
movably held in position on the outer ?ange 22. This 
?ange 22 and the channel member 39 de?ne together a 
.hollow space extending continuously from the ground 
to the'roof at the outer side of the wall structure. 
A sealing strip 42 is received in a groove 43 at the 

outer edges of the outer ?ange. This strip 42 serves 
mainly to ensure a firm ?t between the channel member 
and other parts of the walling. 

Referring now to FIG. 1, the channel members 39 have 
a length corresponding to the length of the associated 
mullion section bar 11, i.e., corresponding to the spacing 
vbetween adjacent ?oors. However, the joint between two 
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4 
abutting channel members is situated at 44, remote from 
the joint between the corresponding mullion section bars. 
The channel members will therefore bridge the latter 
joints to form a reinforcement of the outer ?anges at 
said joints. 
When the section bars are assembled and mounted to 

form a mullion with the channel members attached there 
to for reinforcement each mullion will form a rigid verti 
cal support of the wall structure, on which supports the 
transoms 12 may be arranged without, any need for the 
transoms to takev horizontal stresses in the wall. There 
fore, the transoms may be supported on the bottom webs 
50 of, the brackets. The brackets are secured by rivets 
51 to the mullions 11 (see FIG. 4). Said brackets are 
moulded to ?t into the channel shaped space at the cor 
responding side of the mullions. A peripheral ?ange 52 
surrounds each bracket thus the bracket will form a tray 
having a depression 53 leading into an outlet 54. This 
outlet leads into the space de?ned by the outer ?ange 22 
and the channel member 39, ‘whereby this space may 
form a discharge conduit for moisture. In every alternate 
bracket web 50 a central opening 55 having a peripheral 
?ange 56 is arranged in order to obtain a venting effect 
within the wall structure. 

At one end the transom 12 is provided with a hole 57 
“receiving a pin 58 of the corresponding bracket. A si 
milar pin 58 is arranged on the bracket of the opposite 
mullion, this second pin being received in an elongated 
hole 59 at the corresponding end of the transom 12. By 
means of the elongated hole 59 longitudinal movements, 
for example thermal expansion and contraction, of the 
transom 12 may take place without stresses being applied 
‘to the mullions in the horizontal direction. Here again, 
this arrangement, which is similar to the arrangement at 
the joints of the mullion section bars, will not only act to 
take up thermal expansion and contraction, but enables 
easy erection and security against variations in the main 
structure, speci?cally relating to the spacings between the 
vertical mullions. 
The transoms are shown to have a central channel por 

tion 60 for conducting water. that may have penetrated 
into the wall to the trays formed by the brackets, such 
water being eifectively removed through the outlets 54. 
The actual design of one such transom is shown in FIG. 
5, which illustrates a vertical sectional View of a transom 
12 forming the upper bar de?ning an opening for a trans 
parent window, said transom also forming the support of 
a glass panel 15 in the next higher rectangular space of 
the wall. 
Thisupper transom is provided at the exterior side, 

with a ?ange portion 61 extending downwardly to termi 
nate in a recess receiving a sealing strip 62 abutting the 
exterior face of the window pane. From a central hori 
zontal portion 63 containing the channel portion 60 a 
similar exterior vertical ?ange portion 64 extends upwards 
to terminate in a recess receiving a sealing strip 65 abut 
ting thev outer face of the glass panel 15. At the inner 
side the transom has an upwards extending ?ange por 
tion 66 terminating in a hook shaped end 67. At the 
extreme inner part the transom has a small ?ange por 
tion 68, serving as a support of the lower face of a wooden 
window sill 69. This wooden sill is at its upper face 
gripped by the hook shaped end 67. 
The window pane comprises a laminated structure 70 

embedded in a plastic mass 71 such as mastic in a recess 
72 of a window frame bar'73. A sealing gasket strip 74 
is arranged along the inner side to seal between the 
glass pane 70 and the window frame, bar 73. A ?ange 
portion 75 extends upwards to engage a sealing strip 76 
covering the inwardly facing part 68 of the transom 12. 
The glass panel 15 is supported on small blocks 80 their 

lower edges thereby being situated above the bottom of 
the channels 60. As williappear, the ?angeyportion' 66 
has an inclined portion in order to co-operatewith wedge 
members 81‘ by means of which the glass panel may be 
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pressed ?rmly outwards against the sealing strip 65. Thus 
no substantial stress will be exerted against the glass panels 
even though the wall will remain watertight. 
A small ?ange 82 serves as a location for a partition 

member 83, said partition member retaining the insulating 
material 17 (FIG. 1) in position, there being a hollow 
space between the glass panel and the partition mem 
ber. 
At the lower edge of the window 14 another arrange 

ment is used, because it may be undesirable in cold cli 
mates to have such channels 60 at the lower end of 
opening windows. In this arrangement shown in FIG. 
6, the window frame comprises a recess 84 receiving the 
plastic mass 71 in which the lower edges of the window 
pane 70 are embedded. Here again, a sealing strip 85 
is arranged between the window pane and the aluminum 
bar forming the frame. At the exterior side, however, the 
aluminum bar comprises a vertical ?ange portion 86 ter 
minating in a recess receiving a sealing strip 87 directed 
towards and abutting the surface of the lower glass panel 
15. The ?ange 86 will entirely cover the aluminum bar 
forming the lower transom 12. At the inner side the 
transom has a vertical ?ange portion 91 terminating in a 
T-shaped portion 92 with a recess for receiving a sealing 
gasket strip 93. Said strip engages the inner face of the 
window pane 70. A horizontal ?ange Portion 94 ter- 
minates in a hook shaped portion 95 to grip a wooden 
sill plate 96. It remains to be noted that a hairpin clip 
member 97 serves to keep the glass panel 15 in position 
while also serving as an engagement for the partition 
member 83. 

It will appear from FIGS. 5 and 6 that the ?ange por 
tions 61 and 86, respectively, will form cover means for 
de?ning an air pocket between the window frame and 
the wall, while still allowing opening windows to be 
pivoted over an angle of up to 170°, when the opening 
window frame is pivotably supported on a horizontal axis 
intermediate the upper and lower edges of the window 
frame (FIG. 1). Capping strips 98 (FIG. 1) are ar 
ranged to bridge the gap between the mullions 11 and 
the vertical edges of the wall panels 14, 15. 

In windows of the non-opening or non-ventilating kind, 
the upper and lower edges are preferably arranged in the 
same manner as in opening windows. 
To erect the wall structure, the mullion section bars 

of the lowermost ?oor are ?rst brought into position by 
being mounted as aforesaid upon the studs 18, while 
their lower ends are secured in a manner not shown to 
the lowermost ?oor. Generally, in curtain walling, the 
walling covers the building from the ?rst ?oor and up 
wards, the ground ?oor being occupied by shops etc. 
The mullion section bars may be erected with the 

channel members 39 secured to the outer ?anges. As 
mentioned, said channel members have a snapping engage— 
ment with said ?ange. Any subsequent section bar may 
be brought into position by sliding engagement between 
the overlapping channel member 39 and the section bar, 
whereby correct alignment of the mullion will be easy 
to obtain. Any misalignment may also be corrected 
by loosening the nuts engaging the studs 18. 
When the mullions have been erected, the transoms 

are brought in position one by one and the panels as 
sembled with the strips. Finally, the inner Walling is 
mounted on the ?ange portions 32, 33. 

It will appear herefrom that the outer walling con 
sisting of mullions, transoms and glass panels is erected 
?rst, whereby mounting of the inner walling parts may 
take place under protection of the outer walling. 

It will be readily observable from the foregoing, that 
the wall structure may be erected in a minimum of time 
from the inside of the building. Furthermore, the novel 
arrangement enabling discharge of water as well as a 
venting effect within the wall structure will assist in ob 
taining and maintaining dry conditions within the wall. 

Although the present invention has been desccribed in 
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6 
conjunction with a preferred embodiment, it is to be un 
derstood that modi?cations and variations may be made 
without departing from the spirit and scope of the inven 
tion, as those skilled in the art will readily understand. 
Such modi?cations and variations are considered to be 
within the purview and scope of the invention and the 
appended claims. 
What I claim is: 
1. In a building structure: a plurality of vertically 

spaced ?oors, a framework, means suspending the frame 
work outwardly of said ?oors in spaced relation thereto, 
said framework including a plurality of vertically extend 
ing, horizontally spaced mullions and a plurality of ver 
tically spaced horizontally extending transoms supported 
between said spaced mullions to de?ne a plurality of rec 
tangular spaces, each mullion including a plurality of 
vertically aligned members substantially I-shaped in cross 
section in end to end contiguous relationship, each 
I-shaped member including a Web extending outwardly 
from said floors and a pair of parallel ?anges connected 
to the Web and constituting inner and outer ?anges, each 
mullion further including a plurality of vertically aligned 
channel members in end to end contiguous relationship, 
each including a web portion and leg portions integral 
therewith, the leg portions having ends remote from said 
web portions connected to the ends of the outer ?anges 
of the I-shaped members, the contiguous ends of the 
I-shaped members being vertically offset from the contig 
uous ends of the channel shaped members, said web por 
tions and leg portions of the channel members forming 
with the outer ?anges of the I-shaped members a sub 
stantially continuous vertically extending hollow space 
throughout the extent of said mullions, said framework 
further including a plurality of vertically spaced brackets 

' ?xed to the webs and ?anges of respective mullions, said 
brackets being disposed in opposed pairs between hori 
zontally adjacent mullions, each bracket including a hori 
zontally disposed bottom web and an upstanding periph 
eral ?ange integral therewith, each pair of brackets 
supporting an associated horizontally extending transom 
therebetwecn, and means securing the ends of each of 
said transoms to the respective brackets, in spaced rela 
tion from the webs of the associated I-shaped member, 
said means including structure permitting linear expan 
sion and contraction of said transoms between said hori 
zontally spaced mullions. 

2. In a building as claimed in claim 1, wherein each 
of the opposite ends of the transoms is provided with a 
hole, one of which is of elongated shape, said means sup 
porting each transom, comprising for each opposed pair 
of brackets integral supporting means engaging an asso 
ciated transom through said holes. 

3. In a building as claimed in claim 1, comprising an 
inner wall structure for each ?oor of said structure, inter 
mediate supporting means interposed between the inner 
?anges of the I-shaped members and the inner Wall struc 
ture, the inner ?anges of said I-shaped members including 
integral ?ange portions extending inwardly towards the 
inner wall structure and engaging in recesses provided 
in the intermediate supporting means, such that the inter 
mediate supporting means provides sliding connection 
between the mullions and the inner wall structure whereby 
the inner wall structure is indirectly supported by the 
mullions through the intermediate supporting means. 

4. In a building structure as claimed in claim 1, wherein 
the means suspending the framework outwardly of the 
?oors comprises means connecting each I-shaped member 
at the upper end thereof to a respective ?oor, the latter 
means de?ning a T-shaped slot accommodating the con 
tiguous end of the next higher I-shaped member in vertical 
sliding arrangement, a ?xed stud at each ?oor and a 
bracket secured to the inner ?ange of each I-shaped mem 
ber engaging a corresponding stud. 

5. In a building structure as claimed in claim 1, com 
prising vertically alternating wall panel elements and glass 
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window elements, in said spaces in said framework, each 
of said transoms being between one of the wall panel 
elements and one of the glass window elements for sup 
porting the element thereabove and engaging the element 
therebelow, each said transom including a ?ange portion 
adapted to sealably engage said elements corresponding 
therewith. 

6. In a building structure as claimed in claim 1, com 
prising a window structure operatively positioned in at 
least one of said rectangular spaces, said window struc 
ture comprising an upper horizontal wall member, a lower 
horizontal wall member and a window‘member in said 
space between said upper and lowerrmembers, said win+ 
dow member including an inner and outer face, said, upper 
wall member including a downwardly extending ?ange 
and a sealing member on said ?ange for engaging the 
outer face of the Window member in sealing engagement, 
the lower horizontal wall member including an upwardly 
extending ?ange and a sealing member on the latter ?ange 
for engaging the inner face of said Window member in 
sealing engagement, the upper and lower ends of the win 
dow members each including a ?ange provided with a 
sealing member, said sealing members respectively engag 
ing the‘ upperiand lower'horizontal wall members and the 

10 

8 
said two pairs of'?anges de?ning a pair of air pockets 
one at each end of the window member. 
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