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DOME CONSTRUCTION AND DRAINAGE SYSTEM 
THEREFOR 

BACKGROUND OF INVENTION 

Prior dome constructions of geodesic type or part 
spherical form have provided clear spans within the 
dome of great length or distance, that is, the space be 
neath the part spherical dome between the periphery of 10 
the dome and the‘ apex of the dome is open. Thus, in 
such dome constructions, there are no vertical col 
umns, trusses or beams along which water drainage 
pipes may be conveniently run to provide for drainage 
of moisture or water which might ?nd its way into the 
interior of the construction. Exterior surfaces of dome 
constructions are part spherical and generally speaking 
there is no particular problem with drainage runoff 
from such exterior surfaces because of their downward 
inclination at all points on the dome except the very 
apex. 
Ambient environmental conditions within a dome 

construction and externally of such construction may 
be quite different. Under certain conditions of humid~ 
ity and temperature, condensate moisture may collect 
and run along interior surfaces of the dome. Such run 
off may accumulate to such an extent that drops of 
water may fall off frame members. Such fall off is 
highly undesirable because of disturbance thereby of 
activities taking place within the dome construction 
and ultimately interior surfaces become stained, 
marred, and generally unsightly. Such interior runo? 
requires costly cleaning of interior surfaces because 
water stains are dif?cult to remove. Moreover, drain 
pipes or gutter systems attached to the interior of the 
dome construction are architecturally unattractive. 

SUMMARY OF INVENTION 

The present invention contemplates a dome con 
struction in which a drainage system is provided for in 
ternal moisture problems internally within the frame 
structure of the dome. - 
The present invention particularly contemplates a 

dome of part spherical form in which a plurality of hol 
low section structural frame members serve as part of 
the drainage system for collecting and conducting con 
densate moisture formed on interior surfaces of the 
dome to suitable disposal or distribution facilities at the 
base of the dome. 

It is therefore a primary object of the present inven 
tion to provide a novel dome construction having novel 
means for collecting and conducting moisture or drain 
age water from interior surfaces of the dome. 
An object of the present invention is to provide a 

structural frame member of novel cross sectional con 
?guration adapted to receive condensate moisture 
from interior surfaces of an adjacent panel supported 
thereby and to conduct such moisture to a lower end of 
the structural frame member. 
Another object of the present invention is to provide 

a novel interconnecting hub or gusset member for one 
or more structural frame members to receive from such 
frame members water conducted thereby and to trans 
fer such water through the gusset means to a lowermost 
structural frame member. 
Another object of the present invention is to provide 

an assembly of structural frame members and gusset 
members which internally provide a drainage system 
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2 
for condensate moisture which collects on interior sur 
faces of a dome construction. 
A still further object of the invention is to provide a 

dome construction having a square peripheral con?gu 
ration and a dome provided with a plurality of covered 
square openings and in which diagonally opposite cor 
ners of the square are provided with a change in curva 
ture from the normally part spherical downward curva 
ture of the dome. 
A speci?c object of the invention is to provide struc 

tural members for a dome which provide a concealed 
drainage system for gravitational ?ow of water from 
upper portions of the dome to the base periphery of the 
dome. 
A more speci?c object of the present invention is to 

provide a means for assembling structural frame mem 
bers and rigid panels supported thereby, wherein struc 
tural noises due to differential thermal expansion and 
contraction of the dome members is minimized or elim 
inated. 
Various other objects and advantages of the present 

invention will be readily apparent from the following 
description of the drawings in which exemplary em 
bodiments of the invention are shown. 

In The Drawings: 
FIG. 1 is a top perspective view of an ememplary 

dome construction embodying this invention. 
FIG. 2 is a top plane view of the dome construction 

shown in FIG. 1. 
FIG. 3 is a side elevational view of the dome con 

struction shown in FIG. 2. 
FIG. 4 is a vertical schematic sectional view taken in 

the plane indicated by line IV—IV of FIG. 2. 
FIG. 5 is an enlarged fragmentary sectional view 

taken in a vertical plane indicated by line V—V of FIG. 
2. 
FIG. 6 is a fragmentary enlarged sectional view taken 

in the plane indicated by line VI~VI of FIG. 5. 
FIG. 7 is an enlarged fragmentary sectional view 

taken in the plane indicated by line VII—VII of FIG. 5. 
FIG. 8 is a fragmentary sectional view taken in the 

planes indicated by lines VIII—VIII of FIG. 5. 
FIG. 9 is an enlarged fragmentary sectional 'view 

taken in the plane indicated by line IX—IX of FIG. 5. 
FIG. 10 is a perspective view of a gasket element em 

ployed between the end of a frame member and an in 
terconnecting gusset hub means. 
FIG. 1 1 is an enlarged fragmentary partially sectional 

view of the interconnection of structural frame mem 
bers and gusset means at the periphery of the dome 
construction. 
FIG. 12 is an enlarged perspective view, partly in sec 

tion, of a peripheral gusset means shown in FIG. 11. 
FIG. 13 is an enlarged fragmentary perspective view, 

partly in section, of a hub means and structural frame 
members at an exemplary intersection indicated by the 
circle 13 of FIG. 3. 

In the drawings a dome‘ construction generally indi 
cated at 20 may comprise a plurality of structural frame 
members or struts 21 of equal length and identical 
cross section interconnected by hub means 22. The 
frame members 21 form a part spherical hollow dome 
of generally latticework in plan and with a center apex 
23. The frame members 21 at the bottom periphery of 
the dome are connected with a base means 24 of square 
con?guration. The openings 25 de?ned by the struc 
tural frame members 21 may be covered by suitable 
rigid panels 26 of square con?guration, such panels 
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being virtually non-stressed. In the present example, 
the panels are made of a generally rigid, stiff plastic ma 
terial such as an acrylic plastic which may be either 
transparent, translucent or a particular selected color. 
The dome construction 20 is provided with internal 

structural means for receiving and distributing conden 
sate moisture forming on interior surfaces of the dome 
construction as well as rain or other moisture seeping 
or leaking through the dome construction from exterior 
surfaces thereof. The means for handling such conden 
sate and liquid will be readily apparent from the follow 
ing detailed description of dome construction 20. 
As previously mentioned, each structural frame 

member 21 is of identical cross sectional con?guration 
and may be precut to a preselected length. Frame 
member 21 is preferably made of a lightweight metal 
such as an extruded aluminum alloy material. Frame 
member 21, FIG. 5 and 9 may comprise an elongate 
generally hollow tubular or box section having a top 
wall 30, side walls 31 which ?are slightly upwardly and 
outwardly and which are provided with wall extensions 
32 extending above top wall 30, and a bottom wall 33. 
Bottom wall 33 also includes a longitudinally extending 
central rib means 35 joined to bottom wall 33 by a rela 
tively narrow web 36. Rib means 35 has a longitudi 
nally extending slot 37 above a longitudinally extending 
bore 38 which may be tapped at each end of the frame 
member 21 with threads to receive connecting bolts 39. 
Top wall 30 is somewhat similarly provided with a 

central upwardly extending rib means 40 of somewhat 
different cross sectional con?guration and providing a 
downwardly facing bottom longitudinal slot 41 opening 
to a longitudinal bore 42 adapted to be tapped at each 
end to receive a connecting securement bolt 43. 
Rib means 40 extends substantially above the side 

wall extension 32. Between rib means 40 and side wall 
extensions 32 is provided an integral longitudinally ex 
tending panel support rib 45 comprising an upstanding 
web 46 carrying at its top edge a ?ange 47 having a top 
surface 48 inclined slightly to the vertical plane bisect 
ing the frame member to provide the necessary angu 
larity for the panels of the dome construction. Panel 
support rib 45 thus de?nes with side wall extension 32 
on outer longitudinally extending channel 50 and also 
de?nes with the central securement rib means 40 an 
inner channel 51. 
Panel 26 of suitable rigid material such as a transpar 

ent or translucent or colored plastic material has a con 
?guration essentially that of a square to cover the 
square shaped openings 25. The panel edge margins 53 
which seat upon the panel support surface 48 extend 
beyond the inner edge of panel support ?ange 47. 
Means for securing and holding panels 26 in a selected 
position in opening 25 may comprise a plurality of lon 
gitudinally spaced spring clips 54. Each spring clip 54 
may be of generally hair pin or acute angle section and 
is positioned on securement rib means 40 in a longitu 
dinally extending recess 55 which receives leg 56 of 
clip 54. Top wall 30 is provided with a low longitudi~ 
nally extending rib 57 between web 46 and rib means 
40 to form a shallow longitudinally extending channel 
in which clip 54 may be selectively positioned. Clip 54 
includes a leg 58 which extends above leg 55 and which 
has edge abutment at 59 with edge margin 53 of the 
panel 26. Thus, when one of the square openings of the 
dome construction is considered, each of the structural 
frame members 25 provide inner channels within which 
a plurality of clips 54 may be positioned as above de 
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scribed so that the panel 26 is pressure engaged by 
spring clips along its four edge margins and will be ef 
fectively centered over the square peripheral support 
ing surface provided by the support ribs 45. 
Means for retaining adjacent panels 26 in assembly 

with frame members 21 and on the support ?anges 47 
may comprise an elongate single cap member 61 of 
suitable metal material such as aluminum alloy. Cap 61 
includes a depending elongate central spacer portion 
62 having an edge face for seating abutment at 63 with 
the top edge face of securement rib means 40. Longitu 
dinal portion 62 may be provided with spaced bores 64 
for receiving a securement screw bolt 65 provided 
threaded engagement at 66 in a tapped bore in rib 
means 40. 
Extending outwardly from each side of the central 

portion 62 are arm portions 68 each being provided 
with a heavier or thicker metal section at its longitudi 
nal edge section to provide a key slot 69 for carrying a 
hollow longitudinally extending extruded gasket 70 of 
suitable material, as silicone rubber. In FIG. 5 each gas 
ket 70 is shown under compression when the cap 61 is 
in installed assembled relation with the frame member 
21, each gasket 70 being compressed. Each gasket 70 
includes longitudinally extending spaced parallel 
grooves 71 which de?ne spaced lands 72 for pressure 
contact with the top surface of edge margin 53 of a 
panel 26. The provision of spaced parallel grooves and 
lands minimizes seepage of external fluids or water be 
tween the gasket 70 and the top surface of the panel 26. 
Edge margins 53 of each panel 26 are thus placed 

under some pressure engagement with the panel sup 
porting surfaces 48 of the ?anges 47 by the assembly of 
the cap 61 with the panels, gaskets 70 and frame mem 
ber 21. Expansion and contraction of the frame mem 
bers and of the panels 26 during changing weather or 
environmental conditions may sometimes produce rel 
ative movement between the edge margins 53 and the 
?ange supporting surfaces 48 of the frame members. 
Often such relative movement produces structural 
noises which may become objectionable for certain 
types of activities being conducted beneath the dome 

_ construction. To reduce such structural noise, a rela 
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tively soft or a relatively slippery tape 74 may be ap 
plied to panel support surface 48 so that relative move 
ment between the bottom surfaces of edge margin 53 
and the support surface 48 will effect little or a very 
minimum of sound. It will be apparent that during such 
movement there will be little or no relative movement 
between the gasket 70 and the upper surface of edge 
margin 53 because the ?exibility and yieldability of the 
gasket material will permit the bottom surface of gasket 
70 to move with the panel 26. 
Hub means 22, FIGS. 6, 8 and 13, serves to intercon 

nect converging adjacent ends of structural frame 
member 21 and to provide means for transfer of drain 
age ?uid from the higher of said frame members to 
lower frame members. Hub means 22 may comprise a 
hollow cup~shaped gusset member 80 having a gener 
ally circular bottom wall 81 and upstanding peripheral 
slightly outwardly ?aring walls 82. The top edge 83 of 
wall 82 lies slightly below the support ?ange 47 of the 
structural frame member 21 when assembled there 
with. At angularly spaced intervals around the periph 
eral wall 82 may be provided vertically arranged open 
ings 84 corresponding to the spacing of bores 38 and 42 
for reception of securement bolts 39 and 43 to securely 
attach and fasten the end of each frame member 21 to 
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‘he hub means 22. 
As best seen in FIGS. 8 and 13, hub means 22 also in 

cludes a top cover 86 of circular form and having se 
cured thereto a depending axial bolt 87 which thread 
edly engages at 88 a tapped ?tting 89 welded to bottom 
wall 81. The threaded end of bolt 87 is provided with a 
positioning nut 90 so that the height of cover 86 may be 
accurately positioned relative to the opposed concave 
edge 91 of the retainer cap 61 on the structural frame 
member 21. In FIG. 13, it will be apparent that comer 
portions 92 of each panel 26 extends between the cover 
86 and top edge 83 of the gusset member 81 so that any 
moisture collected on either interior or exterior sur 
faces of panel 26 which migrate towards a corner 92 
will fall from such corner 92 into the hollow cup 
shaped gusset member 22. 
The joint between the arcuate edge 91 of cap 61 and 

the cover 86 may be caulked and sealed in suitable well 
known manner. 
The peripheral wall 82 of slightly outwardly ?aring 

con?guration is sealed against end edges of the struc 
tural frame member 21 during assembly. To effect a 
seal between the exterior surface of peripheral wall 82 
and the opposed end edges of the frame member 21, a 
preformed U shaped sealing gasket 94 is provided, FIG. 
10. Gasket 94 corresponds in shape to the con?gura 
tion of the end edges of the frame member 21. Gasket 
member 94 may be of generally triangular section and 
may be provided with a rabbeted edge 95 therearound 
which receives the edge of frame member 21, FIG. 6. 
The edge portion of gasket 94 de?ning the rabbeted 
edge 95 may be provided with openings 97 to accom 
modate the edge portion of top wall 30 and a bottom 
opening 97 to accommodate the web 36 extending up 
wardly from bottom wall 33. When the gasket 94 is in 
position on the edges of frame member 2 1 and the bolts 
39 and 43 are tightened, it will be apparent that the 
joint between the hub means 23 and the frame member 
21 is effectively sealed. 
Condensate moisture accumulates primarily on inter 

nal surfaces of panels 26 because their relatively large 
area is exposed to different exterior and interior ambi 
ent conditions. In some climates and under some condi 
tions a collection of moisture or condensate occurs on 
the interior surfaces of panels 26 which have an in 
clined attitude. Such condensate runs toward the low 
ermost edges of the panels 26. Condensate reaching 
panel support ?ange 47 will travel by capillary action 
and by gravity along the under surface of panel support 
?ange 47 and will either ?ow down web 46 or drop into 
the outer channel 50 de?ned by web 46 and side wall 
extension 32. Proximate to each end of top wall 30 of 
frame member 21 drainage holes 93 are provided so 
that ?uid directed to the holes by the channels 50 will 
be conducted along the gutter 95 formed by the bottom 
wall 33 and lower portion of the side walls 31 of the 
frame member 21 to drainage holes 96 provided in the 
peripheral wall 82 of the gusset hub means 22. Fluid 
?owing into the hollow gusset member 22 will ?ow to 
the lower side thereof and through the lowermost holes 
96 in the peripheral wall 82 for passage into the lower 
most frame member 21 and along the gutter 95 pro 
vided thereby. The ?ow of collected condensate and 
?uid from one frame member through a ?uid transfer 
gusset member 22 to another frame member 21 contin~ 
ues in sequence throughout the entire dome construc 
tion until the ?uid reaches the base means 24. 
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External ?uid which may collect on the exterior sur 

faces of the dome construction because of rain fall, 
high humidity or other conditions will normally be shed 
by the panels 26, covers 86 and caps 61 along the exte~ 
rior surfaces of the dome construction to the base pe 
riphery thereof. However, under some severe weather 
conditions, leakage may occur along the top surface of 
panel 26 beneath the sealing gasket 70. Such leakage of 
?uid is carried to the edge margin 53 and may fall over 
the edge thereof into the inner channel 51 formed by 
web 46 and rib means 40. At opposite ends of each 
frame member 21 drainage holes 97 are provided in top 
wall 30 opposite holes 93. Fluid passing through drain~ 
age holes 97 falls to the bottom of the frame member 
21 and is conducted along gutter 95 in the manner simi 
lar to the water falling through holes 93 previously de-. 
scribed. 

It should be noted that the structural arrangement of 
the dome construction including the hollow structural 
frame members 21 and the interconnecting and trans 
fer gusset hub members 22 provide a means whereby 
any condensate moisture or any ?uid collecting on the 
interior surfaces of the dome construction or ?nding its 
way to the interior of the dome construction from exte 
rior surfaces thereof will be directed to drainage and 
gutter means formed integrally with the dome structure 
and will be conducted along the interior of the struc 
tural framing in such a manner that ?uid or moisture 
will not fall freely from the interior of the dome con 
struction. In addition, since all of such condensate and 
?uid is conducted internally of the frame structure, dis 
coloration, marring, streaking and unsightly appear 
ance of the panels 26 and frame members is avoided 
and minimized. 
FIG. 11 illustrates an exemplary arrangement for 

conducting the flow of ?uid from the structural frame 
members at the peripheral base of the dome construc 
tion. Base means 24 may comprise a suitable concrete 
foundation having a top peripheral surface 100 upon 
which may be ?xed base transfer and gusset means gen 
erally indicated at 101. Each base gusset means 101 
may be secured to the concrete foundation by side 
?anges 102 and suitable anchor bolts 103. Each hub 
means 101 is located at the intersection of one or more 
structural frame members 21 adjacent to the base 24. 
In this example of ‘a dome construction having a square 
periphery the ends of two diagonal and two horizontal 
base frame members are interconnected at the base 
means 24. It will be understood that in other con?gura 
tions 'of the dome construction more than one or two 
frame members may intersect at the base periphery of 
the dome. Each gusset means 101 includes a bottom 
wall 105 of generally semi-circular con?guration and 
disposed at a selected angle to bottom wall extension 
106 which is seated upon surface 100. The angularity 
between the bottom wall 105 and bottom wall exten 
sion 106 depends upon the angle at which the struc 
tural frame members approach the base means 24. Bot 
tom wall extension 106 terminates in a depending wall 
107 which extends below surface 100 of the base 
means. 

Integral with edges of bottom wall extension 106 and 
bottom wall 105 is a peripheral wall 108 which has ta 
pered portions 109 along edges of bottom wall portion 
106. An inclined top edge 110 for the peripheral wall 
108 and 109 is thus provided which is at an angle corre 
sponding to the angle of the dome construction where 
it meets the base means 24. 
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Peripheral wall 108 may be provided with bolt open 
ings 111 corresponding to the bolt openings 84 in the 
gusset means 23 to receive bolts, not shown, for secur 
ing the structural frame members to the gussets 101. 
Peripheral wall 108 is also provided with drainage 
openings 112 which communicate with the gutters 95 
in the associated structural frame members for flow of 
water therein onto the bottom wall portion 106 and 
thence outwardly and down the depending wall 107. 
The opening de?ned by the top edge 110 of the pe 

ripheral wall 108 and 109 is covered by a downwardly 
elongated cover plate 1 14 secured by a center bolt 115 
to the gusset means 101 in a manner similar to that of 
the other gusset means 23. The cover plate 114 in 
cludes a downwardly extending outer skirt 116 which 
extends into proximity with the depending wall 107 and 
de?nes therewith a slot-like opening through which 
condensate may flow or fall. The top plate 114 is asso 
ciated with the caps 61 of the structural frame member 
in the same manner as that described above with re 
spect to gusset means 23. 
Each of the frame members 21 which lie parallel to 

the base means 24 serve to position and retain the 
lower edge of the panels 26 associated therewith. As 
best seen in FIG. 11 panel support rib 45 on the lower 
side of frame member 21 together with cap 61 of the 
structural frame member may serve to retain and hold 
the upper longitudinal edge portion of a ?ashing strip 
118. Flashing strip 118 extends from cap 61 down 
wardly and over the top surface of base means 24 and 
may terminate in an outwardly bent strip 119 to de?ect 
water away from the wall surface of the base means 24. 
Condensate moisture collecting on interior surfaces 

of panels 26 is thus conducted by gravity to outer chan 
nels 50 of the lowermost adjacent structural frame 
members 21, thence to the weep openings 97 in the top 
wall 30 of the frame member and may be conducted by 
the gutter 95 to the drain openings 96 to the water 
transfer gusset members 22. The drain openings 96 in 
the gusset member are in communication with lower 
most frame members to permit the flow of water 
through the lower frame member by gravity to the next 
lower gusset member 22. Such drainage continues 
throughout the structural frame members and gusset 
members of a dome construction until the water 
reaches the gusset means 101 where the water may be 
discharged over the bottom wall portion 106 to outer 
extremities of the base means 24 or to a suitable water 
distributing or drainage system provided below the de 
pending wall 107. It will also be apparent that moisture 
or water collected on the external surfaces of the dome 
will be directed downwardly because of the part spheri 
cal con?guration of the external surface of the dome 
and any water which may seep into the structural frame 
member is conducted internally of the structural frame 
members until it is discharged as above described. 
A dome construction embodying structural frame 

members of the type described above may be of the 
type other than the square openings and square periph 
ery used as an example hereinabove. The internal 
drainage system provided by the tubular hollow struc 
tural frame members and interconnecting water trans 
fer gusset members may be employed in other part 
spherical dome constructions or other roof construc 
tions. it is not intended that the internal drainage sys 
tem be limited to the particular type of dome construc 
tion described above. 
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It will be understood that various changes and modi 

?cations may be made in the internal drainage system 
and the dome construction as described and all such 
changes and modi?cations coming within the scope of 
the appended claims are embraced thereby. 

I claim: 
1. In a dome construction, the combination of: 
a plurality of hollow tubular~section frame members 
de?ning polygonal openings, 

each frame member extending along and de?ning 
one side of said opening; 

a plurality of hollow gusset members interconnecting 
adjacent ends of said frame members at comers of 
said polygonal openings; 

each gusset member including a bottom wall and side 
wall extending from said bottom wall for abutting 
relation with said adjacent frame member ends; 

means ?xedly connecting the side wall of each gusset 
member to said adjacent ends of said frame mem 
bers; 

said frame members, gusset members, and ?xed con 
necting means providing the structural load bear 
ing framework of said dome construction; 

a plurality of panels corresponding in shape to said 
openings and supported at panel edge margins by 
said frame members; and 

means provided on said frame members and gusset 
members for receiving and conducting moisture 
from surfaces of said panels to the peripheral edges 
of said dome construction; 

said moisture conducting and receiving means being 
provided by the structural configuration of said 
frame members and said side and bottom walls of 
said gusset members; 

said receiving and conducting means including; 
channel means on each frame member below said 
panel edge margins; 

and communicating weep and drainage holes in said 
frame members and in said side walls of the gusset 
members for drainage of condensate moisture col 
lected by said channel means. 

2. In a dome construction as stated in claim 1 includ 
ing seal means compressed between end faces of each 
frame member and the adjacent exterior surfaces of the 
side walls of the gusset member; ' 

said gusset member having a cup-shaped con?gura 
tion; and 

means within said hollow cup-shaped con?guration 
of said adjacent gusset member for tightly com 
pressing seal means between one of said ends of a 
frame member and the side wall of a gusset mem 
her. 

3. In a dome construction, the combination of: 
a peripheral base means", 
a dome structure means arising from the base means 
and including 

base water transfer and gusset hub means secured to 
said base means at spaced intervals; 

a plurality of hollow tubular section dome frame 
members arranged in a polygonal pattern and in 
cluding frame members attached to said base hub 
means; 

a plurality of hollow cup-shaped dome water transfer 
gusset hub means fixedly secured to adjacent ends 
of dome frame members above said base means; 

said frame members, dome hub means and base hub 
means being rigidly secured together and providing 
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a self-supporting structure de?ning a plurality of 
polygonal openings; 

panels supported by upper portions of said dome 
frame members and extending over said openings; 

said tubular section dome frame members and said 
base and dome water transfer and gusset hub 
means having 

means for collecting condensate moisture runoff 
from bottom edge margins of said panels and in?l 
tration water from structural connections and for 
transferring said moisture and water to said frame 
members and hub means, and 

having drainage means for conducting water along 
interior bottom portions of each hollow tubular 
section dome frame member and through lower in 
terior portions of said base and dome hub means. 
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4. In a dome construction as stated in claim 3 includ 

mg 
preformed gasket means ?tted on the end edge face 
of each dome frame member and seated in com 
pression against the external surface of the associ 
ated hub means for sealing said drainage means. 

5. In a dome construction as stated in claim 3 includ 
ing 
spring means at the upper portion of each dome 
frame member and seated against edges of the as 
sociated panel to bias and to retain the panel in 
substantially uniform centered relation with re 
spect to the polygonal opening while permitting 
relative displacement of panels and frame members 
under thermal and structural stresses. 

* * * * * 


