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DOME STRUCTURE AND METHOD OF 

FABRICATION AND ERECTION 
Albert A. Fink, Walnut Creek, Calif., assignor to General 

Conveyor Inc. of Northern California, a corporation of 
California 

Filed Mar. 11, 1965, Ser. No. 438,957 
3 Claims. (Cl. 52-80) 

ABSTRACT OF THE DISCLOSURE 

A dome shape structure formed from a plurality of 
prefabricated arcuate rib assemblies having their lower 
ends ai?xed to bases with moment free connections and 
their upper ends secured to a lantern ring. The disclosure 
includes a method of constructing and erecting a dome 
shape structure including anchoring the rib assemblies in 
position and relaxing the anchoring connections to relieve 
moment stresses between the rib assemblies and the bases 
they are secured to. 

BACKGROUND OF THE INVENTION 

My invention relates to building structures and more 
particularly to dome type structures of large size. 

OBJECTS OF THE INVENTION 

Among the objects of my invention are: 
(1) To provide a novel and improved dome type struc 

ture; 
(2) To provide novel and improved methods in the 

assembling of a dome type structure, which are of par~ 
ticular importance in the erection of dome type structures 
of large size; 

(3) To provide a novel and improved dome type struc 
ture capable of being assembled without scaffolding or 
other types of fabricated supports; 

(4) To provide a novel and improved dome type struc 
ture capable of supporting heavy loads without internal 
supports; 

(5) To provide a novel and improved dome type struc 
ture capable of being constructed to sizes covering large 
areas, of the order of the area of a football ?eld, without 
the aid of scaffolding or other interior supporting struc 
tures, and being self-supporting when completed; 

(6) To provide a novel and improved rib assembly for 
use in the construction of a dome type structure; 

(7) To provide a novel and improved rib assembly for 
use in the construction and erection of a dome type struc 
ture, and one exhibiting strong resistance to torsional 
stresses; 

(8) To provide a novel and improved method of assem 
bling an arcuate rib assembly for use in the construction 
of a dome type structure. 

Additional objects of my invention will be brought 
out in the following description of a preferred embodi 
ment of the same, taken in conjunction with the accom 
panying drawings wherein: 

DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is a three-dimensional view of a dome type 
structure in partial state of completion; 
FIGURE 2 is a view of a novel and improved pre 
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2 
fabricated rib assembly employed in the fabrication of 
such dome type structure; 
FIGURE 3 is a view in section taken in the plane 

3—3 of FIGURE 2; 
FIGURE 4 is a fragmental plan view of a lantern ring 

assembly for a dome type structure; 
FIGURE 5 is a view taken in the plane 5—5 of 

FIGURE 4; 
FIGURES 6, 7 and 8 are comparative views of the 

base details of a rib assembly anchor means, illustrating 
the procedure involved in releasing base moments during 
the installation of a rib assembly. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The present invention is primarily concerned with the 
framework structure of a dome type building, and a novel 
prefabricated rib assembly which makes this possible. 

Referring to the drawings for details of my invention 
in its preferred form, the framework 1 involves a plurality 
of arcuate rib assemblies 3 arranged with their lower 
ends carried on base columns 5 which are located along 
the base contour of the structure. At their upper ends, 
the arcuate rib assemblies are connected together, pref 
erably by connecting each to a lantern ring 7, while the 
lower ends of the rib assemblies are connected together 
by members 9 extending from one rib assembly to the 
next, to form a tension ring 11. 

At spaced points along the rib assemblies, correspond 
ing members 13 connect the rib assemblies to form similar 
rings, while at spaced points between such rings, are 
similar elements of lighter weight, constituting purlins 15 
for supporting the outer skin of the ?nished structure. 

Of considerable importance to the present invention is 
the fact that each of the prefabricated rib assemblies is 
of a type adapted to resist torsional stressing, while at 
the same time being capable of supporting heavy loads 
in the ?nished structure. 

In fabricating such rib assembly, and to effect the same 
in a most economical manner, I utilize a pair of ?exible 
rib members 21 of such ?exibility, that each, when raised, 
at its midpoint, would inherently bend to an arc substan 
tially corresponding to that of the dome type shape struc 
ture desired. 

Rolled structural channel beams of the desired length, 
are available which have such ?exible characteristics, and 
as the ?rst step in fabricating a rib assembly, a pair of 
these are ?exed to such are, with little effort, and in 
substantially parallel or uniformly spaced relationship to 
each other in a jig, and while so ?exed, they are stabilized 
by connecting the same to each other along corresponding 
edges, to form a rigid box section rib assembly, which 
Will conform to the arc of the contemplated dome type 
structure desired. Such box section rib assembly is capable 
of exhibiting strong resistance to torsional or twisting 
stresses and this is important to the present invention. 
For connecting such rib members to form the box 

section rib assembly, I prefer to lace the rib members 
together along each side by L-section elements 25, such 
as conventionally employed in bridge construction and 
other structures, such structural elements being preferably 
Welded into place. And at spaced points, connecting ele 
ments 27 normal to the rib members may be added, the 
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main object being to secure a rigid box section rib 
assembly. 
At its lower end, each rib assembly is suitably fabri 

cated for attachment to its associated supporting column, 
while at its upper end, it is provided with means for ?rm 
and rugged attachment to the lantern ring. 
Such ring, in the embodiment illustrated, is of polyg 

onal form having sides made up of straight sections 31 
of pipe. 

Certain of the rib assemblies will connect to the corners 
of the lantern ring, while others will connect to intermedi 
ate points of the sides, but in either event, the connecting 
means may comprise a generally triangular shaped plate 
33 encircling the lantern ring at its point of attachment, 
and provided at its base with an attaching ?ange 35 for 
bolting attachment to the upper end of the rib assembly. 
The plate 33 is braced by laterally extending stiff 

eners 37 extending from the bolting ?ange 35 to a point 
of engagement with the lantern ring along their forward 
edges. Welding may be relied on to permanently secure 
the plates 33 and stitfeners 37 to the lantern ring, along 
the edges of contact with such ring. 

The rib assembly, prefabricated in the manner de 
scribed, and because of its ability to sustain heavy loads 
in the ?nished structure, and more particularly, because 
of its inherent ability to resist torsional strains and twist 
ing stresses, permits of a novel method in the erection of 
dome type structures, a method which does away with 
all internal temporary structures such as scaffolding, 
towers, and the like, which previously have been neces 
sarily employed in erecting large structures of this type, 
and particularly to the sizes contemplated by the present 
invention. 

In accordance with the present invention, my method 
makes use of portable cranes operating outside of the 
contemplated structure. While the lantern ring with its 
rib assembly connecting means, is hoisted by one crane to 
the position it will occupy in the contemplated structure, 
another crane will raise one of the rib assemblies to the 
position it will occupy, with its lower end resting on its 
supporting column to which it will be anchored and its 
upper end will then be bolted to its associated connect 
ing means. 

Such hoisting of the rib assembly, particularly, when 
of considerable length, is permitted only by reason of the 
great resistance to torsional or twisting stresses exhibited 
by such rib assembly, plus rigidity against simple bend 
mg. 

While the lantern ring is still maintained in its suspend 
ed position from its supporting crane, additional rib as 
semblies are installed, until a simple basic stable frame 
work is realized, following which, the particular crane 
employed in supporting the lantern ring, may then be re 
moved for service at some other location. 
A minimum of three rib assemblies is required to ac 

complish a basic stable framework, and this can be re 
alized either by ?rst erecting a pair of rib assemblies to 
form an arch, and then supporting such arch by an inter 
mediate rib assembly; or by erecting three rib assemblies 
at angles of approximately 120 degrees apart. 
Once such basic stable framework has been erected, 

the remaining rib assemblies may then be installed in the 
manner of the previous ones, as by the use of cranes, and 
when the installation of the rib assemblies has thus been 
completed, the construction may thereafter be carried on 
along conventional lines. 
To provide for anchoring the rib assemblies, each base 

column is provided with cast in corner anchor bolts 47 
to match holes in an anchor plate 49 at the foot of each 
rib assembly. With the base plate clamped between nuts 
51 and 53 on each anchor bolt and the rib assembly con 
nected to the lantern ring, a turning moment can con 
ceivably have been developed in the rib assembly with 
resulting moment stresses in the structure. 
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To relieve such stresses, the anchoring means is re 
laxed by providing a plurality of shims 57 between the 
anchor plate and the base column, and then backing off 
the nuts below and above the anchor plate, to permit the 
shims to take the load and enable the rib assembly to 
fulcrum on the shims and relieve itself of such moment 
stresses. Following such self-adjustment, the nuts are 
tightened against the anchor plate following which the 
space between the anchor plate and base‘ column is then 
?lled with grout, all of which serves to stabilize the an— 
choring connection between the rib assembly and the 
base column. 
As previously indicated, the present invention is of par 

ticular importance in the construction of dome type struc 
tures of the immense size contemplated by the present 
invention, and which could rise to heights exceeding a 
hundred feet. In the construction of such immense build 
ings, the rib assemblies are apt to be of a required length 
exceeding that capable of being handled by available 
shipping or other transportation facilities, and accord 
ingly, it is within the contemplation of the present inven 
tion to sectionalize such rib assemblies to the point of 
providing maximum transportable sections. 

‘In the construction of dome type structures which are 
not circular but are of substantial length as compared 
to ‘width, each end section may be deemed a half of a 
circular structure, from which it ‘becomes apparent that 
the features of the present invention would be applicable. 
From the foregoing description of my invention in its 

preferred form, it will be apparent that the same is sub 
ject to alteration and modi?cation without departing from 
the underlying principles involved, and I accordingly do 
not desire to be limited in my protection to the speci?c 
details illustrated and described, except as may be neces 
sitated by the appended claims. 

I claim: 
1. Steps in the method of constructing and erecting a 

dome shape structure comprising, 
prefabricating a plurality of arcuate shaped rib as 

semblies, 
supporting a lantern ring by crane at the elevational 

position to be occupied in the completed structure, 
elevating su?icient of said arcuate rib assemblies 

which, when arranged in the positions they will 
occupy in the contemplated structure, may be united 
at their free ends to said lantern ring to form a 
basic stable framework, 

anchoring each said rib assembly to a base column 
with an anchoring connection, 

connecting said free ends to said lantern ring to‘ form 
such basic stable framework, 

relaxing each said rib assembly at its anchoring con 
nection to its base column to permit each said rib 
assembly to relieve itself of moment stresses de 
veloped during installation thereof, and 

then stabilizing such anchoring connection. 
2. A dome shape structure comprising 
a plurality of bases disposed along the base contour of 

said structure, 
a plurality of prefabricated arcuate box section rib as 

semblies formed to resist torsional stresses and for 
for free standing without lateral support during con 
struction of the dome and capable of supporting 
heavy loads in the ?nished structure without purlins 
or beams interconnecting the intrados of said ribs, 
each of said rib assemblies being arranged with their 
lower ends a?ixed to said bases without causing 
moment stresses in said bases, 

said prefabricated arcuate rib assemblies being ar 
ranged 'with their lower ends af?xed to said bases 
by an anchoring connection with shims disposed be 
tween said rib assemblies and said base columns for 
permitting relaxation of stresses between the bases 
and the rib assemblies, 

a lantern ring, 
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and means connecting said arcuate rib assemblies at 
their upper ends to said lantern ring. 

3. Steps in the method of construction and erecting a 
dome shape structure comprising 

prefabricating a plurality of rib assemblies, 
individually elevating each of said rib assemblies to 

the position each is to occupy in the completed struc 
ture, 

anchoring each of said rib assemblies to a base column 
by an anchoring connection with shims disposed be- m 
tween said rib assemblies and said base columns. 

connecting the free end of each of said rib assemblies 
to overhead structure, 

interconnecting said ‘rib assemblies, 
relaxing the anchoring connections of each of said rib 

assemblies to relieve moment stresses developed 
during erection and interconnection of said rib as 
semblies, and 

stabilizing said anchoring connections. 
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