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57 ABSTRACT 

A domed roof formed by bolting or otherwise fasten 
ing together mostly identical prefabricated, preferably 
hexagonal pans. The pans may have solid tops or may 
have a central nozzle to accommodate a number of 
different covers to allow either ventilation, shade, 
both ventilation and shade, or neither ventilation nor 
shade, as required. Some variation in the pan shape 
may be required at the outer edges of the dome to suit 
the foundation or openings as doors or windows. 
The invention described herein may be manufactured 
and used by or for the Government for governmental 
purposes without the payment to me of any royalty 
thereon. 

16 Claims, 18 Drawing Figures 
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VENTILATED, SHADED, WATERPROOF ROOF 
STRUCTURE 

BACKGROUND OF THE INVENTION 

This invention relates to a roof structure made from 
a number of prefabricated units of suitable material, 
usually metal. More specifically, it relates to such a 
roof structure in the shape of a dome, which can be 
provided with shade, ventilation, both shade and ven 
tilation, or neither, and which can be quickly altered to 
any of these options without changing the basic roof 
structure. A conventional roof is not designed to allow 
it to be easily modified if a change in functions is 
desired. But if it is desired that a part of a conventional 
roof be changed to have ventilation alone, shade alone, 
or both ventilation and shade, the entire portion of the 
roof to be modified has to be dismantled and rebuilt. 
Until rebuilding is complete, such dismantling exposes 
the contents of the building to the elements. With this 
invention, conversion is accomplished in seconds per 
unit and involves no exposure. 

SUMMARY OF THE INVENTION 

This invention provides a dome type roof structure 
for attachment to a circular concrete foundation, the 
roof being formed from a plurality of prefabricated, 
preferably hexagonal pans bolted or fastened together 
along all edge flanges. Where ventilation or shade op 
tions are desired, a type pan is used having a circular 
nozzled opening in the center and means for covering 
the opening. Where a smooth surface, airtightness, or 
security is desired, all pans have an unbroken surface. 
The outermost ring of bolted or fastened pans are at 
tached to the foundation by means such as bolts in 
elongated holes to permit expansion, and these pans 
may be specially shaped to fit the foundation, or 
preferably, the foundation may be constructed to fit the 
lower edges of the special pans. The covering means 
may be means for venting each pan to the atmosphere 
without exposure, means for shading each pan only, 
means for venting and shading each pan simultane 
ously, or means for closing the openings entirely. 

Accordingly, it is an object of this invention to pro 
vide a prefabricated, dome shaped roof that is easily as 
sembled on the ground. 

It is another object to provide a roof of the above 
character which also has great structural strength. 

It is a further object to provide a roof of the above 
character which can at any time be quickly modified 
without complete disassembly so as to allow ventilation 
without shade, shade without ventilation, simultaneous 
shade and ventilation, or neither shade nor ventilation, 
of different parts of the roof, all at the same time. 

It is still another object to provide a roof of the above 
character which for special purposes can be made 
transparent or translucent to light by use of appropriate 
plastic materials in construction of the basic pan units. 
Use of such units in conjunction with metal pan units, 
to act as windows or skylights is another object of this 
invention. ..a 

It is still another object to provide a roof of the above 
character which for esthetic and other reasons may be 
constructed by fastening together only solid top pans to 
give an unbroken, hemispherical outer surface. A 
corollary object would be to provide a similar roof with 
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2 
an unbroken, hemispherical inner surface suitable for 
planetaria, accomplished by simple reversal of flanged 
edges and bevel to exterior side of solid pans. 
Other objects and advantages of the invention will 

become apparent upon reference to the following 
drawings and detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a portion of a dome roof utilizing my inven 
tion; 

FIG. 2 is a portion of a dome roof utilizing my inven 
tion with solid pans; 

FIG. 3 is an exploded enlargement partially in sec 
tion of a portion of the roof illustrated in FIG. 1, which 
depicts an alternate embodiment of my invention; 

FIG. 3a and FIG. 3b illustrate other alternate em 
bodiments of my invention with respect to the type of 
cover which may be utilized; 

FIG. 4 is a partial section taken along the line 3-3 of 
FIG.3; 

FIG. 5 is a partial plan view of the roof illustrated in 
FIG. 1; 
FIG. 6 is a partial plan view of a dome roof illustrat 

ing another embodiment of my invention; 
FIG. 7 is a partial plan view of a dome roof similar to 

that illustrated in FIG. 5, but which depicts still another 
embodiment of my invention; 

FIG. 8 is a partial section illustrating the corrugated 
ring utilized in the embodiment illustrated in FIG.7; 
FIG. 9 is a plan view illustrating the type of special 

roof unit utilized to attach a door or window frame to 
standard roof units and the roof to the foundation; 

FIG. 10 is a plan view illustrating a modification of 
the unit depicted in FIG.9; 

FIG. 11 is a plan view illustrating another type of spe 
cial roof unit utilized to attach the roof to the founda 
tion or to frames of openings; 

FIG. 11a is a sectional view taken on the line 11a 
11a of FIG. 11; 
FIG. 12 illustrates a portion of another type of roof 

dome utilizing my invention, wherein the smooth sur 
face of solid pans is transposed to the inside of the 
dome and all bolted flanges are on the outside surface; 

FIG. 13 is a view partly in section illustrating one 
possible configuration of special split pan 21 which is 
used as a temporary center support for raising the 
dome during assembly and erection; 

FIG. 14 is a panoramic view showing assembly of the 
first ring of pans plus one in a circular type structure; 
and 

FIG. 15 is a perspective view showing the use, in 
framing doors and windows, of partial pans as illus 
trated in FIGS. 9, 10 and 11. 

DESCRIPTION OF THE PREFERRED 
EMBOEDIMENTS 

This invention may be utilized as a domed roof for 
any purpose, and is particularly valuable where unusual 
loads are possible on the roof, where wind pressure 
may be severe, or where it is likely the roof will be 
modified to perform different functions at different 
times. 
FIG.1 illustrates the dome shape of the roof. FIG. 13 

shows the manner in which the roof is supported in the 
center by any type of collar jack 71 bearing upon a spe 
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cial pan 21 and arranged to move the load upward 
along a guyed pipe 10. As the roof is assembled in suc 
cessive rings from the ground, as in FIG. 14, jack 71 is 
raised as necessary until the full roof diameter and 
height are obtained. At this point the lower edges of the 
completed dome are fixed to the foundation (not 
shown) in a manner hereinafter described. The dome is 
then self supporting. Center pipe 10 may or may not be 
retained. If retained, it could be utilized both as a sup 
port, a vent, or as a conduit for any conventional pur 
pose. 
Turning to FIG.3 and FIG. 5, in accordance with my 

invention, the basic unit of the roof comprises a 
preferably hexagonal pan 11, usually of metal and 
bolted or fastened along each of its six edge flanges 12 
to identical flanges of adjacent pans. To insure water 
tight construction, a sealant may be used between or 
along the joined flanges. To provide the variable curva 
ture of the dome, the flanges are formed or machined 
at an angle slightly removed from the perpendicular to 
the plane represented by line 14, FIG. 3. Thus, for a 
pan 12 inches in diameter, having an included flange 
angle of approximately 89° 25' 37', a dome can be 
constructed having a diameter of 100 feet; or for a pan 
18 inches in diameter, having an included flange angle 
of approximately 88° 18', the dome would have a 
diameter of 50 feet. The included flange angle is mea 
sured between the flange 12 and the center part 16 of 
the pan. To assist the run-off of water and to promote 
sphericity, the center part 16 of the pan rises slightly 
from the plane represented by line 14. To provide for 
easy modification of the functions of the roof by adding 
covering units, a circular opening as defined by an up 
wardly projecting nozzle 18 externally threaded at 20, 
may be formed in the very center of the pan unit. 
Turning to FIG. 13, it shows the special pan 21 which 

is utilized at the point where the center pipe 10 passes 
through and supports the roof during erection by bear 
ing on cleated base plate 72 resting on flat ground. This 
pan is made in two equal halves which are bolted 
together around pipe 10 to form a pan having the same 
outside dimensions as standard pans. The center open 
ing has a diameter about one-eighth inch larger than 
the pipe used, to give an easy sliding fit thereon. The 
bottom of the pan is flat for seating the load of the 
dome on the jack 71. Since this pan must carry the en 
tire load it is made of high strength steel. 

In accordance with another aspect of my invention, 
various types of covering units, each having different 
functions, may be fitted to the nozzle 18, thus allowing 
the roof to be modified without dismantling the basic 
pan unit 11. These covers are illustrated in FIG. 3, FIG. 
3a and FIG. 3b. Only some of them are used together at 
any one time on any one pan, as hereinafter described. 
As will become apparent, any of these covers can be 
replaced at any time by any of the others. Thus as in 
dicated in FIG. 1, at 30 and 40, some of the pans may 
have one type of cover while the others may have 
another. 

If no extra function is, desired for a particular pan 
other than shelter, a threaded cap 30, as illustrated in 
FIG. 3a, is screwed into place over nozzle 18. If slight 
venting of the pan but no shading is required, a 
threaded cap 32, as illustrated in FIG. 3b, containing 
bored vent holes 34 is screwed into place over nozzle 
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4 
18. If shade of the pan is desired, a cover piece 40, hav 
ing a slightly spherical top plate 41 is slipped into the 
hollow center of nozzle 18 by means of a hollow center 
stud 42 depending downwardly from the center of the 
plate. To support the cover piece on the nozzle, a 
shoulder 43 is provided on the stud 42 and a perforated 
flange 44 is provided, extending downward perpen 
dicularly from the plate along its circumference. The 
flange 44 then rests upon the slightly spherical pan sur 
face 16. Whether or not ventilation is desired with the 
shade then determines the manner in which the center 
stud 42 is attached to the pan 11. To provide the option 
of shade without ventilation, the stud 42 is externally 
threaded at 45 to accommodate a threaded cap 30" 
similar to but smaller than cap 30 utilized to close the 
nozzle 18. To allow the stud and cover piece to be 
removably attached in such a way as to permit ventila 
tion, a spring catch 46 is pivoted to the stud at 48, the 
spring 50 biasing the catch to engage a groove 52 
machined into the nozzle below the threads 20. In this 
combination, the cap 30' is not used, and air may flow 
through the stud into or out of the pan. Numerous per 
forations 56 are provided in the flange 44 to allow air to 
circulate freely through it. Said perforations are slanted 
downwardly and outwardly to decrease the possibility 
of blowing rain penetrating to the space inside the 
flange. In the event it does, however, the flange 44 is 
serrated along its lower edge 58 to allow the water to 
drain off surface 16. To allow the air to circulate from 
within the flange area into the stud 42, several openings 
60 are formed in the upper half of the stud and fine 
screens 62 are inserted therein to keep out insects. If 
the ventilated and shaded cover is to be secured against 
removal from the outside, a threaded nut 64 is screwed 
onto the stud threads 45. To insure that the entire pan 
is shaded, a flexible ring 66, preferably made of sheet 
metal is fixed to the plate 41 along the circumference 
thereof, extending outwardly substantially within the 
plane of plate 41 to a distance exceeding the diameter 
of the pan by between 's and 2 inches, as will be 
hereinafter explained in more detail. This excess 
diameter means that the adjacent rings overlap, as in 
dicated in FIG. 1, but because the rings are annealed 
sheet metal of a thickness between 0.03 and 0.04 inch, 
they are sufficiently flexible to allow this. 
The cover piece ring 66 may be made in two dif 

ferent shapes. As indicated in FIG. 5, the rings may be 
circular. In that event, to allow circulation of air from 
under cover piece 40, the ring 66 is about 2 inches wide 
and has a portion 68 which is corrugated, the troughs 
extending downward from one inch out in the ring out 
to the edge (FIGS. 3 and 4). In this embodiment, the 
corrugation is always placed on the edge closest to the 
centerpan 21 of the dome and is overlapped by the ring 
of the cover piece 40 positioned more closely to the 
center. To assist in the placement of each cover piece 
40, an arrow 70 is embossed into the plate 41 and 
points to the midpoint of the corrugated area. Because 
the roof is a dome, the arrows point upward along 
spherical radii when seen in plan as in FIG. 5. In the 
center of the raised fin which is the embossed arrow 70, 
a % inch diameter hole 70' is formed to provide a hold 
for a wire hook which is used to lift the cover piece 
from the nozzle. 
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FIGS. 6, 7 and 8 illustrate alternate embodiments for 
cover pieces, wherein the shape of the ring 66 is hex 
agonal rather than circular. The parts in these embodi 
ments which correspond to those previously described 
have the same reference numerals to which the distin- 5 
guishing suffixes a and b have been added. Thus, in 
FIG. 6 the cover pieces 4.0a have a hexagonal ring 66a 
and are placed so that each edge except the top edge 
overlaps the edge of the adjacent ring by one-eighth of 
an inch. To provide room for the corrugations 68a, the 
highest edge, again identified by an embossed arrow 
70a, extends outward three-eighths of an inch more 
than the other sides, so that it is overlapped by one-half 
of an inch. This allows air to circulate through the cor- is 
rugations as in the circular ring embodiment. Because 
the hexagon can be rotated between only six positions, 
this embodiment does not result in all the arrows point 
ing at the exact center of the dome along spherical 
radii. However, the covers are placed to the nearest ap- 20 
proximation to this as possible. 

FIG. 7 illustrates an embodiment similar to that of 
FIG. 6, except that the cover pieces 40b have the ex 
tended corrugated edge 68b on the lowest edge of the 
ring, and the edge is corrugated upward as illustrated in 25 
FIG. 8. Accordingly, in this embodiment the corru 
gated edge overlaps the upper edge of the adjacent 
cover piece below it, rather than being overlapped by 
the adjacent cover piece. 

In accordance with still another aspect of my inven- 30 
tion, to attach the assembled dome to the foundation or 
door and window frames, special pans 80, (FIG. 9); 
80a, (FIG. 10); and 81, (FIG. 11) are utilized. Such 
units are necessary in certain places, inasmuch as a ring 
of hexagons does not present a continuous flat edge or 
surface such as is normally used for such attachments. 
These special pans 80, 80a, and 81 are in effect, ver 
sions of the pan 11 except that the base is truncated to 
allow its edge to line up with edges of other units. Bot- 40 
tom flange surfaces 82 of all units resting on founda 
tions have radially slotted holes 84a for larger bolts and 
to allow for expansion and contraction of the dome. To 
allow special pans to be bolted to standard pans, 
matching holes 84 are provided. Because all special 45 
pans are truncated, there is neither the need nor the 
central location, for the nozzle 18, and therefore these 
pans lack that opening. 

In accordance with still another aspect of my inven 
tion, FIG. 2 illustrates a section through a portion of a 50 
dome which is constructed of all solid top pans, that is, 
without nozzles. The top surface 16 of solid top pans 
may be constructed to the same radius as the 
completed dome to present a smooth hemispherical 
surface when viewed from the exterior. This type dome 55 
may be used where security is of paramount im 
portance since it is virtually tamperproof. FIG. 12 illus 
trates a similar dome except that in this case the 
smooth surface is designed to be on the inside where it 
could serve ideally as a planetarium roof. In this type, 
the flanges and bevels are transposed to the outside and 
the plan view reveals all bolting of flanges exposed on 
the exterior. Filling these pans with a cementitious 
material would serve the double purpose of shedding 65 
rainwater and preventing any tampering with the bolts. 

FIG. 14 illustrates the initial assembly of the first ring 
of hexagonal pans to center pan 21 which rests on a 
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6 
collar jack 71, as shown in FIG. 13. Support pole 10, 
resting on base plate 72, projects vertically through 
both jack 71 and pan 21, with its upper end secured by 
guy wires 73. As successive rings of hexagonal pans are 
attached to the first ring at some convenient working 
level above ground, the jack is intermittently raised as 
necessary to keep the lower edge of the growing dome 
circumference at this same working level. This 
procedure allows workmen to easily assembly entire 
dome from the ground. Blocking may be employed 
from dome to ground at any time to prevent sudden 
wind damage and promote safety. This process of ad 
ding rings and jacking a bit is continued for all remain 
ing rings until assembly of the dome is complete. 
Blocking is then adjusted to foundation level. The foun 
dation bolts are placed in the lowermost ring flange 
holes 84a prior to placement of foundation forms and 
pouring of concrete foundation. Guy wires 73 are 
removed and pole 10 may be removed if desired. 
Center pan 21 is removed and replaced by a standard 
pan as necessary. Foundation may be omitted where 
dome is for temporary use and later dismantled. 

FIG. 15 shows the completed dome using the hex 
agonal pans 11 and the special pansillustrated by FIGS. 
9, 10 and 11 at the foundation and various openings. 
A feature of major importance in this invention is in 

terchangeability, wherein any pan designed for a given 
radius dome, whether solid or nozzle top, is in 
terchangeable with any other pan of like shape in that 
dome at any time, even after the dome is completed 
and in use. Removal and insertion of another pan is 
merely a matter of bolting and unbolting, one at a time, 
as required Sizes given herein apply to pans about 12 to 
15 inches across but there is no theoretical limit to 
possible sizes. Parts shall generally be in these propor 
tions as to size. 

While the invention has been described in connec 
tion with preferred embodiments, it will be understood 
that I do not intend to limit the invention to that 
described. On the contrary, I intend to cover all alter 
natives, modifications, and equivalents as may be in 
cluded within the spirit and scope of the invention as 
defined by the following claims. 

I claim: 
1. A dome roof structure for attachment to a circular 

building foundation comprising 
a. a plurality of joined prefabricated hexagonal pans, 

each of said pans having a planar surface with 
flanges depending therefrom, certain of said pans 
having aperture means formed in said hexagonal 
pans and means for selectively sealing and venting 
said aperture means, said means for selectively 
sealing and venting said aperture means compris 
ing a vented cover means comprising: 
1. a flat plate, 
2. a center tube depending downwardly from the 

center of said plate, 
3. means on said center tube for attaching said 
tube and said plate to said pan at said aperture 
means formed in said hexagonal pans, 

4. a perforated flange extending perpendicularly 
downwardly from said plate around the perime 
ter thereof, and 

5. a flexible ring attached to the perimeter of said 
plate and extending outwardly substantially 
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within the plane of said plate; said pans joined 
together along said flanges; and 

b. means for selectively attaching said joined pans to 
foundations and structure openings. 

2. The roof structure as defined by claim 1 wherein 
said joined hexagonal pans form a continuous surface. 

3. The roof structure as defined by claim 1, wherein 
said attaching means includespan units having a trape 
zoidal configuration wherein the longer base thereof 
abuts the structure to which it is attached. 

4. The roof structure as defined in claim 1 wherein 
said attaching means includes pan units having an 
isoceles triangle configuration wherein the longest side 
thereof abuts the structure to which it is attached. 

5. The roof structure as defined in claim 1 wherein 
said attaching means includes pan units having a con 
figuration defined by a rectangular area joined to a tri 
angular area and wherein an edge of said rectangular 
area abuts the structure to which it is attached. 

6. A roof structure as recited in claim 1 wherein said 
flat plates and said pans are selectively comprised of 
light transmitting and opaque material and said covers 
and said pans are combined to provide light trans 
mitting and opaque portions of said roof. 

7. The roof structure as defined in claim 1 wherein: 
a. said center tube has openings in its side walls; 
b. said flange has a serrated lower edge; 
c. said perforations in said flange are slanted 
downwardly outwardly; and 

d. said flexible ring has an arcuate portion of its edge 
corrugated and the remaining arcuate portion 
which is flat. 

8. The roof structure as defined in claim 7 wherein 
said corrugations have upwardly directed troughs. 

9. The roof structure as defined in claim 7 wherein 
said corrugations have downwardly directed troughs. 

10. A roof structure as defined in claim 7 wherein the 
corrugated portion of said ring has a flat portion ex 
tending outwardly a portion of the distance to the outer 
edge from the lesser diameter of said ring and the 
remaining distance to the outer edge comprises a cor 
rugated portion with the depth of the corrugation 
gradually increasing as the outer edge is approached. 

11. A roof structure as recited in claim 7 wherein 
said corrugated portion of said covers are oriented in a 
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8 
direction toward the apex of the dome of the roof struc 
ture. 

12. A cover utilized with a roof structure comprising: 
a. a flat plate; 
b. a center tube depending downwardly from the 

center of said plate; 
c. means on said center tube for attaching said tube 
and said plate to the roof; 

d. a perforated flange extending perpendicularly 
downwardly from said plate around the perimeter 
thereof; and 

e, a flexible annulus attached to the perimeter of said 
plate and extending outwardly substantially within 
the plane of said plate. 

13. The cover as defined in claim 12 wherein: 
a. said center tube has openings in its sidewalls; 
b. said flange has a serrated lower edge; 
c. said perforations in said flange are slanted 
downwardly outwardly; and 

d. said flexible annulus has an arcuate portion of its 
edge corrugated, and the remaining arcuate por 
tion which is flat. 

14. A cover as recited in claim 13 wherein the con 
figuration of said annulus is hexagonal. 

15. A cover as recited in claim 13 wherein the con 
figuration of said annulus is circular. 

16. A structural unit for use in erecting a dome type 
roof structure comprising: 

a. a regular polygonal pan having angled flanges de 
pending therefrom and a central aperture means 
including a neck portion; and 

b. a vented cover means adapted to engage said aper 
ture means, wherein said cover means comprises: 
1. a flat plate; 
2. a central tube depending downwardly from the 

center of said plate and adapted to engage said 
aperture means; 

3. means on said central tube for attaching said 
tube to said pan at said aperture means; 

4. a perforated flange extending perpendicularly 
downward from said plate around the perimeter 
thereof, and 

5. a flexible ring attached to the perimeter of said 
plate and extending outwardly substantially 
within the plane of said plate. 

k k k -k sk 


