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United States Patent Office 3,150,767 
Patented Sept. 29, 1964 

3,150,707 
APPARATUS FOR MAKNG METAL BUILDING 

AND ESULONG ELEMENTS 
Pat Howei, Box 32 A, Rée. 7, Dallas, Tex. 

Filed Apr. 27, 1961, Ser. No. 107,618 
1. Claims. (C. 153-7) 

The present invention relates to metal buildings, of 
relatively large size, such as may be used for farm build 
ings, stores, garages, storage houses, and the like, and 
more specifically to mechanisms for making buildings and 
the essential elements of such buildings. 

This application is a continuation in part of application 
Serial No. 561,177, filed January 25, 1956, now Patent 
No. 2,986, 193, dated May 30, 1961, and entitled "Metal 
Buildings and Method and Means for Making Them.” 

Objects and advantages of the invention will be set 
forth in part hereinafter and in part will be obvious here 
from or may be learned by practice with the invention, 
the same being realized and attained by means of the 
instrumentalities and combinations pointed out in the 
appended claims. 
The invention consists in the novel parts, constructions, 

arrangements, combinations and improvements herein 
shown and described. 
The accompanying drawings, referred to herein and 

constituting a part hereof, illustrate an embodiment of 
the invention, and together with the description, serve to 
explain the principles of the invention. 

In the drawings: 
FIG. 1 is a diagrammatic showing of a preferred and 

illustrative embodiment of the machinery of the present 
invention used for bending or corrugating a flat, rectan 
gular strip of metal into the desired longitudinal and 
cross-sectional form in accordance with the method of 
the invention for use in the buildings of the invention. 
FIG. 2 is a view partly in vertical cross-section and 

partly in elevation of the two main forming rollers and 
the shafts upon which they are mounted, which are shown 
in the mechanism of FIG. 1 of the drawings. 

FIG. 3 is a detail side elevational view of one pair of 
side forming rollers shown in FIG. 1 of the drawings, 
with a piece of metal shown in the bite thereof in cross 
section. 

FIG. 4 is a detail side elevational view of a second 
pair of side forming rollers shown in FIG. 1 of the draw 
ings, also showing in cross-section a piece of metal in the 
bite thereof, FGS. 3 and 4 illustrating the progressive 
formation of the edge portions of the metallic strip as it 
passes through the mechanism of FIG. 1. 

FIG. 5 is a schematic view partly in top plan and part 
ly in cross-section of the mechanism shown in FIG. 1 but 
with another pair of main forming rollers in operative 
position, illustrating further aspects of the method of 
building formation of the invention. 
FIG. 6 is a side elevation on an enlarged scale of the 

concave one of the pair of main forming rollers of the 
mechanism shown in FIG. 1 of the drawings. 
FIG. 7 is a side elevation of a modified embodiment 

of a pair of main forming rollers for use in the mecha 
nism as shown in FIG. 1 of the drawings. 
FIG. 8 is a fragmentary perspective view of a corru 

gated sheet which is the product of the mechanism shown 
in FIG. 5 of the drawings. 

FIG. 9 is a fragmentary perspective view of a corru 
gated sheet with longitudinal curvature which is the prod 
uct of the mechanism shown in F.G. 1 of the drawings. 
FIG. 10 shows four forms or patterns, each form being 

shown in top elevation and cross-section, which may be 
impressed into the corrugated building sheet of the in 
vention, each of which may be an alternative to the 
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dimpled design as shown in the sheet of FIG. 9 of the 
drawings. 
FIG. 11 is a fragmentary diagrammatic side elevation 

of a building formed of the building elements produced 
in accordance with the invention, showing the means by 
which adjacent elements are secured together in the fin 
ished structure. 

FIG. 12 is a view similar to that of FIG. 11, showing 
an alternative means for securing adjacent building ele 
ments together in the completed structure. 
FIG. 13 is a view partly in cross-section and partly in 

side elevation of additional sheet forming or bending 
equipment used in making the metallic sheet elements of 
the invention for certain buildings. 

FIG. 14 is a view taken along line 14-14 of FIG. 13. 
FIG. 15 is a cross-sectional view taken along line 
5-g5 of F.G. 13. 
FIG. 16 is a fragmentary elevational view of a metallic 

building element or sheet after bending in the mecha 
nism shown in FIGS. 13, 14 and 15. 
FIG. 17 is a cross-sectional view taken along line 
7-7 of FIG. 16. 
FIG. 18 is an end elevation of one of the buildings of 

the invention made of the elements and in accordance 
with the method of the invention. 

FIG. 19 is a diagrammatic showing of the method of 
assembling the arcuate building elements or sheets of 
the invention into the building shown in FIG. 18. 
FIGS. 20 and 21 each show other and different metal 

lic buildings which may be made in accordance with the 
invention. 

F.G. 22 shows a partially completed metallic, spiral 
type of building which may be made in accordance with 
the invention, together with a schematic showing of the 
mechanism in position for fabricating the building. 
FIG. 23 shows the spiral type of building of FIG. 22 

in completed form. 
The present invention provides apparatus for making 

an improved metallic building structure which is adapted 
for use in a building of a relatively large size such as 
farm buildings for numerous uses, garages, stores, filling 
stations, storage houses, and similar buildings for many 
related purposes. The resultant buildings are of improved 
and simplified design which are very sturdy yet extremely 
economical to build from the point of view of both the 
materials and labor going into the fabrication. Buildings 
fabricated with apparatus in accordance with the inven 
tion may be made of a plurality of side-by-side, pre 
formed metallic elements, which are suitably secured to 
gether at their abutting edges to form the completed build 
ings. Each such metallic formed element, in certain em 
bodiments of the invention, is a continuous, integral length 
of corrugated metal extending from one side support or 
foundation of the building to the other, with the elements 
so formed that, in cooperation with each other in the con 
pleted building, they are self-sustaining either as a com 
plete structure or as a roof structure without the neces 
sity for other bracing, reinforcing or covering materials. 
The improved building elements fabricated with apparatus 
in accordance with the invention comprise strips of metal 
or similar material which are curved laterally to provide 
a concave cross-section, with identical formed and cut 
lengths assembled side by side on a foundation to form 
the building. The formation of the corrugated building 
elements may and preferably does take place at the site 
of the building to be erected, so that expensive transporta 
tion of large and awkward materials for the building is 
entirely avoided. The mechanism of the invention, in 
one form, includes cooperating roller means for impart 
ing a longitudinal concave or U-shape cross section to a 
length of flat metallic stock moving therethrough, and a 
longitudinal curvature or arc formation may also be given 
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to the stock, with varying radii of curvature as desired, 
in the formation of integral building elements which are 
assembled side by side in the building. The mechanism 
may also include the making of sharp bends along the 
length of a corrugated building element which may be 
longitudinally straight or curved, when the same is desired 
in the shape of the completed building, and the advantages 
of integrated form and strong self-sustaining design is 
still maintained for each such element. The invention in 
one of its aspects comprises the formation of a round, silo 
like, structure with a continuous spiral length of formed 
metal as the side wall of the building. Other objects and 
features of the present invention will be apparent from 
the detailed description which follows of the illustrative 
embodiments of the invention shown in the accompanying 
drawings. 

Referring first to FiG. 1 of the drawings wherein ap 
paratus is diagrammatically showing the transversely 
ending and longitudinal curving, of a strip of metal to 

form the building elements, in accordance with the inven 
tion, the numeral 2 denotes a cylindrical coil of flat metal 
stock such as aluminum, steel and the like, which may 
conveniently serve as the source for the web 21 of metal 
upon which the transverse bending and arching operation 
takes place. As shown, the flat metallic Web 21 is drawn 
first between a pair of cooperating forms 22 and 23, the 
first with a concave edge 24 and the second with a convex 
edge 25, the operation of said forms being to give an 
initial, relatively shallow longitudinal corrugation or 
U cross-section to the web of metal 21. 
The web 21 is drawn directly from between forms 22 

and 23 to and between a second set of cooperating forms 
26 and 27, which are similarly shaped at their adjacent 
edges to somewhat increase or deepen the longitudinal 
trough in the web of metal. One form each of the pairs 
of forms just discussed, illustratively shown as forms 
23 and 27, is suitably mounted for movement away from 
its cooperating form, or movement toward and locked or 
held relationship adjacent thereto, so that the forms may 
be spaced apart when the web of metal 2i is being 
"threaded' through the mechanism preparatory to opera 
tion, and may be moved together and there held in order 
to transversely form the web as it is drawn between the 
forms during operation of the mechanism. 

After passage between the second set of forms 26, 27, 
as described, the metallic web 2 is next curved or crimped 
in a relatively sharp bend to provide a plane or flat flange 
portion at each side of the web. The longitudinally and 
transversely curved web resulting from the operations of 
the mechanism shown in FIG. 1, is shown on an enlarged 
scale in F.G. 9, and the upstanding, plane flanged edges 
28 of the formed web 2 may be clearly seen. The said 
formation is accomplished by two sets of cooperating 
rollers to operate upon each edge of the advancing we 
21 in the mechanism of FIG. 1. The first set of such 
rollers comprise the cooperating crimping roller set 30, 
31, shown in detail in FIG. 3 which gives an initial bend 
to the metal, and the second set comprises the similar 
crimping rollers 32, 33, shown in detail in FIG. 4, which 
complete the desired bend and formation of the flanged 
edges 28. 
The web 21 is next directed thorugh a pair of main 

forming rollers 35, 36, to complete the deep transverse 
formation of the web. Thereafter, the concave or trough 
shaped surface of the Web 21 may be contacted by a fur 
ther single roller 37 adapted to engage only the central 
portion of the web immediately after it emerges from the 
bite of rollers 35 and 37. Although, as will hereinafter 
be explained, the dimpled formation of concave roller 
35 of the main forming roller set 35, 36, will give more 
or less longitudinally curved or arcuate formation to the 
web 2, the roller 37 is also utilized as desired for the 
same purpose, since it forces a lengthwise curvature into 
the web as it emerges from the main forming rollers. As 
indicated by arrows in FIG. 1, the said roller 37 is 
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4. 
mounted in any suitable way for movement into the path 
of the advancing web, so it may be utilized to put more 
or less longitudinal curvature into the completed formed 
web. That is, the longitudinal curvature of the web 25. 
Inay be about a larger or smaller radius as desired, and 
the curvature may be changed when desired by adjust 
ment of rollers 35, 36 and 37, or the roller 37 may be 
moved entirely out of contact with the corrugated web 21. 
The roller 37 is of course adapted to be secured in any 
adjusted position so as continuously and effectively to 
exert its curving effect upon the web 2.É. 

It will be recognized that the showing of the mechanism 
in FIG. 1 of the drawings is illustrative and diagram 
matic only, and that any suitable and well-known means 
will easily be provided for such details as the free rotat 
able mounting of the roll 29 of metal, the sliding mount 
ing of the sets of forms 22, 23, and 26, 27, as indicated, 
the free rotatable mounting of roller sets 30, 3, and 32, 
33, upon suitably held shafts, the mounting of roller 36 
for movement toward and away from roller 35 as indi 
cated, and the movable mounting of roller 37 for the 
purposes described. The function of the cooperating 
forms 22-23 and 25-27 may be realized either by the 
use of cooperating rollers, if desired, or by the embOSS 
ing rollers during the embossing operation. It will also 
be appreciated that the compact and simple mechanisin 
of FEG. 1 is adapted for mounting on a truck or wheeled 
trailer which is taken to the site of the building to be 
erected, whereby forming of the web 2A as described and 
cutting into lengths for the elements of the building is done 
at the building site with transportation thereto of the 
compact spool 23 of material, rather than the awkward 
and expensive transportation of the building elements 
themselves. 

Referring now specifically to the construction and op 
eration of the main forming roller set 35, 36, the said 
rollers are shown in detail in FIG. 2, and roller 35 is 
further shown in FIG. 6. The concave roller 35 of the 
set is mounted on a vertically arranged shaft 46 which 
may be driven in any suitable way, and thus serves as 
the means whereby the web 21 is propelled through the 
forming mechanism shown in FIG. 1. The roller is 
formed of a plurality of sections, seven as illustratively 
shown in FIG. 2, being numbered 4 to 47 inclusive in 
said figure, section 44 being the central, largest section, 
and the others being arranged in groups of three to either 
side thereof. The large central section 44 is keyed to 
shaft 40 as indicated at 48 for driving therefrom, while the 
other Sections of the concave roller are mounted each 
for independent and free rotation with respect to shaft 40 
and with respect to each other, bushings 49 being inter 
posed between the said roller sections and shaft 40. 
The convex roller 36 of the main forming roller set 35, 

36, also is preferably formed in sections, three in the 
illustrative embodiment shown in FIG. 2, being numbered 
50, 51 and 52. The said roller sections are mounted for 
free independent relative rotation on shaft 53, and the 
exterior surfaces of said roller sections preferably com 
prise a relatively thick layer of rubber or other similarly 
resilient material. 
As shown in the drawings and particularly in FIG. 6, 

each of the independent roller sections which make up 
concave roller 35 has an exterior surface formed with a 
plurality of knobs or round headed protuberances 55, in 
Spaced relationship and the said knobs may be more 
numerous per unit of surface area on the central section 
44 than on the outer, smaller roller sections, and the 
numbers of Said knobs per unit area may likewise diminish 
for each roller section axially toward the ends of the 
roller, as for instance, with respect to sections 45, 46 
and 47. 
AS best seen in FIG. 2, the metallic web 2 is curved 

to its final, deeply corrugated form by passage between 
main forming rollers 35 and 36, and the knobs 55 im 
press a plurality of spaced concave dimples into the web, 
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as clearly shown in FIG. 9. The dimples or embossments 
are each spaced one from the others to form relatively 
undeformed areas therebetween with such undeformed 
areas being interconnected and forming avenues of rela 
tively undeformed material extending lengthwise of the 
strip or element. It will be seen that when the material 
of web 21 is gathered or shrunk in area to a greater extent 
along the central portion of the web or element than 
toward the edges due to the action of the knobs 55 and 
their relative number per unit area of the roller 35 alongi 
tudinal curvature as shown in FIG. 1 results. This de 
formation of the web 2 and the action of rollers 35, 36, 
gives a longitudinal, arcuate formation to the web, as 
clearly illustrated in FIGS. 1 and 9. The roller 37 is 
used to insure or increase this longitudinal curvature as 
desired and necessary. The radius of said curvature may 
be changed at any time by increasing or decreasing the 
pressure with which the roller 36 is made to bear against 
the web 21 between itself and roller 35, by adjustment 
of shaft 53, or by adjustment of roller 37 to bear with 
greater or less pressure against the Web 2, or by a com 
bination of these adjustments. Building elements with 
varying radii of longitudinal curvature may thereby con 
veniently and economically be made when the desired 
shape of the completed building requires. By modifying 
the density of embossments to have a greater density near 
the edges and less density in the center, a reverse longi 
tudinal curvature will be obiained. 
When the web 2 moves through the main forming 

rollers 35, 36, it will be obvious that the laterally outer 
portions of the web move along a longer path than the 
central portions of the web, and but for the sectionalized 
and relatively independently rotatable nature of the con 
struction of each of the rollers 35 and 36, the metallic 
web might be strained or torn due to action of the knobs 
55. With the sectional rollers shown and described, how 
ever, all such damage to the web is avoided, and the vari 
ous roller sections are aliowed to move at different rates 
of revolution as necessary. 

In FIG. 10 there are shown other patterns which may 
be impressed into the web rather than that described with 
rounded knobs 55. Thus, 54 indicates the pattern made 
with hexagonal knobs on roller 35, 56 the design made 
with oval-shaped protuberances, 57 a square design, and 
58 a diamond design. It will readily be appreciated by 
those skilled in the art that rather than making the pro 
tuberances on roller 35, whatever their particular shape, 
more numerous centrally of the roller and progressively 
less numerous toward the ends thereof, the protuberances 
could be larger in the center and shorter toward the edges, 
or of greater individual area toward the center and less 
toward the edges, in order to achieve the same result of 
gathering the metal more centrally of the corrugated web 
than toward the edges thereof. In any event the emboss 
ments are disposed to provide longitudinal avenues of 
relatively undeformed material distributed transversely of 
the web or element. While the embossments according 
to the arrangement described results in the longitudinal 
curvature of the web in one direction, if curvature in the 
opposite direction were desired, the web could be gathered 
more toward the edges thereof than centrally thereof, by 
choosing the number or shape of the protuberances to 
bring about that result. 

In FIG. 7 an alternative construction for the main form 
ing roilers is shown wherein the same convex, sectional 
ized, rubber covered roller 36 is used, but only the cen 
tral section 44 of the concave roller 35 is needed. In 
place of the outer roller sections hereinbefore described, 
a pair of rollers 60 may be positioned as shown for free 
rotation on shafts 6 to cooperate with roller section 44 
in forming the inclined edge portions of the web between 
that portion formed by section 44, and either plane edge 
flange 28. The rollers 60 preferably will also be provided 
with protuberances, which are less numerous than those 
on the central section 44, and the said construction may 
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6 
be found desirable where less depth of corrugation is de 
sired or thinner metal is being handled. 

In FIG. 5, there is indicated the same mechanism as 
shown in FIG. 1, except that a sectionalized roller 01 is 
substituted for roller 35 in the main forming roller set. 
The said roller 10A is identical to roller 35 except that the 
exterior surfaces thereof are smooth, without protuber 
ances 55 of any kind thereon. This enables the formation 
of straight building elements that may be needed in con 
nection with the elements previously described. How 
ever, it is preferable to utilize appropriately spaced em 
bossments even on straight sections as described above as 
the embossments being in spaced relationship afford a 
high degree of strength and rigidity not attainable with 
other known constructions. 

in many instances it may be desirable to put sharp 
bends into the building elements going into a building of 
particular shape, and this is accomplished with the ap 
paratus shown in FIGS. 13, 14 and 15. A length of 
straight, longitudinally corrugated metal such as 62 shown 
in FIG. 8 is positioned, concave face downwardly, over 
a pair of relatively closely spaced supports or forms 65 
and 66, which are secured centrally in a framework 67. 
The said vertically extending forms 65 and 66 are uni 
formly curved in the direction of the axis of the metallic 
element 62 placed thereon as best shown in FIG. 14, and 
the upwardly extending webs thereof are substantially as 
high as the depth of the corrugation in the element 62, at 
their central portions. The said webs of forms 65 and 66 
slope or decrease in height evenly from their said central 
portions toward each edge, as shown at 68 in FIG. 13, 
and then descend substantially vertically at either edge as 
indicated at 69, the said forms thus being shaped to fit 
generally the inner surface or contour of the element 62 
placed over them. 
The bending of the element 62 is accomplished by a 

movable form or blade 70 which is vertically movably 
mounted by screw 71 threadedly engaged in block 72. 
The said block 72 is supported against vertical movement 
on framework 67, and movable between guides 73 and 
74, so that the position of form 70 may be adjusted in the 
distance between forms 65 and 66. The form 70 has a 
configuration along its lower edge adapted to conform to 
and engage the outer convex surface of the corrugated 
building element 62, as shown in FIGS. 13 and 15. 
With the mechanism shown and described, the building 

element 62 is positioned over forms 65 and 66, the form 
79 adjusted as desired above and between the said forms, 
and form 70 is then forced downwardly by action of screw 
7, imparting a sharp bend to the element 62 and causing 
it to assume the position shown in broken lines in FIG. 
13. As shown in FIG. 16, the corrugated building ele 
ment is sharply bent along a curved line 75, and excess 
material in the element is smoothly overlapped as indi 
cated at 76 in FIG. 17. It has been found that a satis 
factory sharp bend in an element 62 may be made by 
the use of a single fixed form, as for instance form 65, 
and the cooperation of the vertically movable form 70. 
It has also been found that after a bend has been well 
started in the element 62, the element may be completely 
removed from the bending mechanism, and the bend may 
be continued, or the angle between the two sides lessened, 
by exerting pressure in a direction which would tend to 
force the two sides into a parallel position. That is, after 
the bend has been started in the bending mechanism it 
may be removed from the mechanism, and the bend made 
sharper by moving the two ends of the element toward 
each other. The use of the cooperating curved forms 65 
and 79, and 66 when two fixed forms are used, has been 
found to be very desirable in forming building elements 
which will readily permit water to run off of the roof past 
the bent portion, which is the juncture between the roof 
and side Wall portions of the structure. In making such 
building elements the curvature of the forms is toward the 
direction which will be pointed toward the ground when 
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the element is assenbled in the building. Thus, each 
element 62 which is bent in the mechanism of FIG. 13 is 
positioned in opposite directions for the making of two 
bends where said two bends form the juncture between 
a roof, and two side wall portions, and the downwardly 
curved overlap will not dam up water running off of the 
roof portion. However, an effective and efficient bend 
may be made in the building elements by using Straight 
forms instead of curved as shown, and this is the pre 
ferred form in bending at the gable of a gabled roofed 
building. 
Turning now to the erection of a building, the web 2. 

which may be formed as previously described near the 
site where the building is to be erected, is cut into the 
required length as it comes from the forming machinery, 
in order to provide a building element integrally formed 
and adapted to extend from one side support or founda 
tion to the other. It will be understood, of course, that 
the proper lengths of material may be cut from the roll 28 
before they are formed as has been described rather than 
afterward, but forming the metailic strip from roll 20 
and then cutting into lengths will usually be the more 
efficient procedure. As shown in FIG. 19, the finished 
building element is designated by the number 78, the 
drawing illustrating how a plurality of such elements are 
assembled in side by side, contiguous relationship upon 
parallel foundations 75 to form the building 80, shown 
also in FIG. 18. The building so formed is made of a 
plurality of elements 78 having the conformation pre 
viously described. In this instance each building element 
78 has a uniform radius of curvature along its length, as 
a result of retaining in a fixed position the adjustment of 
main forming rollers 35, 36, and roller 37 throughout 
production of the building elements. 
The foundations 79 are shown as relatively short in 

height, but it will be understood that such supports could 
be much higher and form part or all of the side portions 
of the building, with the building elements of the inven 
tion extending from support to support and providing a 
self-sustaining roof portion for the structure. 
The building elements 78 are lifted into position on 

foundations 79 by any suitable mechanism as for instance 
by a crane or gin pole, and are secured together by Suit 
able means, preferably so that a non-leaking joint is 
formed between the adjacent arches. Illustrative means 
for so securing the elements together are diagrammatically 
shown in FIGS. 11 and 12. In FIG. 11 the elements 78 
are shown in their assembled side-by-side relationship 
with the plane flange portions 28 of adjacent arches in 
abutment, and a separate, longitudinally corrugated and 
curved cap member 82 is positioned over the said flange 
portions, and means such as rivets or bolts 83 are passed 
through the two abutting flanges and the overlapping 
skirts of cap member 82. In FIG. 12 an alternative means 
is shown, wherein one flange portion 28a is turned or 
crimped over the abutting flange 28b, and the joint may 
be reinforced and secured by bolts, rivets, or welding as 
may be desired. The several arched building elements 
78 may be secured in place on the foundation portions 
79 in any suitable and efficient manner, as for instance 
by placing in a longitudinal trough provided in the foun 
dation which is thereafter cemented around the ends of 
the elements, or by affixing to an angle rail or other 
anchor means at the top of the foundation which are them 
selves firmly secured to the foundation. 
From the foregoing it will be appreciated that a build 

ing 80 can be efficiently and economically fabricated in 
which each of the metallic elements is strongly formed 
so as to be self-supporting, and each such element extends 
integrally from Support to support at each side forming, 
in the illustrative embodiment under discussion, both the 
roof and side wall structure. No other supporting means 
are required for this portion of the completed structure, 
although such other interior structure, and closing of 
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8 
the building at the ends, may be added as desired to fit 
the building for its intended purpose. 

In FIG. 20 there is shown another building which may 
conveniently be fabricated with apparatus in accordance 
with the invention, wherein relatively straight side wall 
portions 35 are provided in each integral, corrugated and 
arched building element, which merge into longitudinal 
curves 86 wherein the metallic web has been curved about 
a relatively short radius, and thereafter there is provided 
a top portion 87 wherein longitudinal curvature of the 
building element about a longer radius of curvature has 
been accomplished. The arched building elements for 
the said building may be made by Suitable adjustment 
of the rollers 36 and 37 during the process of forming 
each individual arch. During formation of the side wall 
portion 85, the roller 37 may be taken out of operation, 
and a relatively light pressure of roller 36 against its co 
operating roller 35 will form the transverse concavity of 
the web 2 and will reduce the degree of curvature along 
the longitudinal axis. The pressure of roller 36 may 
thereafter be increased, and roller 37 brought into opera 
tion to form the tight arcuate portion 86, the pressures 
relaxed to form the top portion 87 in the element, and 
thereafter the operations are duplicated to form the other 
side of the element. 
The building 89 shown in FIG. 21 illustrates another 

form of structure that may be made utilizing the new 
and improved apparatus in accordance with the invention. 

It will be apparent, of course, that the bending mecha 
nism shown in FIG. 13 may be utilized with a longitudi 
nally curved web as shown in FIG. 9 as well as with a 
straight, corrugated web such as that shown in FIG. 8, 
so that many different building forms may be made 
with the mechanism and in accordance with the inven 
tion, using straight or longitudinally curved lengths of cor 
rugated metallic web, and providing variations in longi 
tudinal curvature or sharp bends along the length of the 
elements as desired. Whether longitudinal curving or 
relatively sharp bends are imparted to the elements, it 
will be seen that longitudinally corrugated building ele 
ments have been provided which are likewise strongly 
longitudinally shaped, so that they may be assembled in 
side-by-side relationship on side supports or foundations, 
and they form a self-sustaining part of the total building 
Structure. 

FIGS. 22 and 23 disclose a circular or silo type struc 
ture 96 which may be fabricated in accordance with the 
invention. As there shown, a foundation 95 is provided, 
the upper surface of which has a spirally increasing ele 
vation, and the forming machinery shown in FIG. 1 is 
utilized for the continuous and integral formation of the 
entire side wall portion of the building. The building 
will rotate on the foundation as it is fabricated until the 
desired height has been reached, and it may be completed 
by the installation of a suitable roof 97, the upper edge 
98 having first been leveled by cutting off a wedge-shaped 
portion of the web at the upper edge of the building, as 
will be obvious. In making the spiral building of FIG. 
22, the continuous, corrugated building element may be 
formed by the adjustment of roll 37, FIG. 1, so that its 
upper or top portion exerts greater pressure against the 
web 2. than its lower portion, and the adjustment of 
roll 36 so that its upper portion also exerts greater pres 
sure against the intervening metallic web than its lower 
portion. Also, it may be desirable to provide a roll 35 
whereon there are more, or larger in area, knobs 55 dis 
tributed toward the upper end of the roll than are shown, 
thus contributing to the spiral formation of the Web. 
The invention in its broader aspects is not limited to 

the specific mechanisms shown and described, but de 
partures may be made therefrom, within the scope of the 
accompanying claims, without departing from the prin 
ciples of the invention and without sacrificing its chief 
advantages. 
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What is claimed is: 
1. In an apparatus for forming building elements from 

an elongated strip of formable material: embossing and 
shaping means for forming said strip into an elongated 
trough-like structure with a plurality of discrete emboss 
ments distributed over a surface thereof, said means in 
cluding deforming bosses being spaced one from the 
others in selectively varying spaced relationship to form 
correspondingly spaced embossments in said strip estab 
lishing a predetermined longitudinal curvature of said 
strip, the spaces between said deforming bosses being in 
terconnected so that each of said embossments formed in 
said strip is surrounded by relatively underdeformed inter 
connected areas, said interconnected areas constituting 
generally longitudinal stress resistant avenues of relatively 
undeformed material distributed transversely of the formed 
element to form a relatively rigid structure. 

2. The apparatus as defined in claim 1 wherein the 
spaces between said deforming bosses are larger on the 
portion of said embossing and shaping means opposite 
the sides of the trough configuration of said strip than 
on the portion opposite the bottom thereof, so that said 
embossments are formed on said strip with wider spacing 
at the sides than at the bottom of said trough configura 
tion, thereby establishing a longitudinal curvature in said 
strip in a direction opposite to that of the trough-like 
curvature. 

3. In an apparatus for forming building elements from 
an elongated strip of formable material: embossing and 
shaping means for forming said strip into an elongated 
trough-like structure with a plurality of discrete emboss 
ments distributed over a surface thereof, said means in 
cluding deforming bosses spaced one from the other of 
selectively varying size to form correspondingly spaced 
and variably sized embossments in said strip establishing a 
predetermined longitudinal curvature of said strip, the 
spaces between said deforming bosses being intercon 
nected so that each of said embossments formed in said 
strip is surrounded by relatively undeformed intercon 
nected areas, said interconnected areas constituting gen 
erally longitudinal stress resistant avenues of relatively 
undeformed material distributed transversely of the 
formed element to form a relatively rigid structure. 

4. The apparatus as defined in claim 3 wherein said 
selectively varying size of said deforming bosses com 
prises providing said deforming bosses with selectively 
varying height to form said embossments in said strip 
of selectively varying depth establishing a predetermined 
longitudinal curvature of said strip. 

5. In an apparatus for forming building elements from 
an elongated strip of formable material: embossing and 
shaping means for forming said strip under pressure into 
an elongated trough-like structure with a plurality of dis 
crete embossments of a varying depth distributed over a 
surface thereof, said embossments being of greater depth 
near the longitudinal center-line and lesser depth near 
the side edges of said strip establishing a longitudinal 
curvature in said strip in a direction opposite to that of 
the trough-like curvature, said means including deform 
ing bosses spaced one from the others to form correspond 
ingly spaced embossments in said strip, the spaces be 
tween said deforming bosses being interconnected so that 
each of said embossments formed in said strip is sur 
rounded by relatively undeformed interconnected areas, 
said interconnected areas constituting generally longi 
tudinal stress resistant avenues of relatively undeformed 
material distributed transversely of the formed element to 
form a relatively rigid structure. 

6. Apparatus as defined in claim 5 wherein said em 
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bossments in said strip are of a selectively variable depth 
and including means for selectively adjusting the trans 
verse magnitude of said embossing pressure thereby im 
parting said selectively variable depth to said emboss 
ments establishing a predetermined longitudinal curva 
ture in said strip. 

7. In an apparatus for continuously forming successive 
portions of elongated strips of sheet material: first roller 
means engaging and forming said strip with a transverse 
trough-like concavity curved about a longitudinally ex 
tending axis of said strip, said first roller means including 
cooperative embossing rollers, at least one of said em 
bossing rollers having spaced deforming bosses thereon 
for discretely deforming said strip with predetermined 
areas of greater and lesser deformity, said areas of greater 
deformity establishing a longitudinal curvature in said 
strip, the spaces between said deforming bosses being 
interconnected so that each of said discrete deformations 
in said strip is surrounded by relatively undeformed in 
terconnected areas, said interconnected areas constituting 
generally longitudinal stress resistant avenues of rela 
tively undeformed material distributed transversely of the 
formed element to form a relatively rigid structure. 

8. The apparatus as defined in claim 7 including aux 
iliary roller means for adjusting the longitudinal curva 
ture in said strip, said auxiliary roller means applying 
supplemental pressure to said strip emerging from said 
first roller means in the direction of said longitudinal cur 
vature established by said deforming bosses of said first 
roller means. 

9. The apparatus as defined in claim 7 wherein said 
auxiliary roller means includes means for adjusting said 
pressure transversely of said strip to impart a spiral forma 
tion thereto. 

10. The apparatus as defined in claim 7 including a 
second roller means engaging and shaping the edges of 
said strip. 

11. Apparatus for continuously forming successive por 
tions of elongated strips of sheet material comprising first 
roller means forming said strip with a transverse trough 
like concavity curved about a longitudinally extending 
axis of said strip, said first roller means including co 
operative embossing rollers adapted to receive and press 
said material between them while forming embossments 
thereon, each of said rollers being formed of a plurality of 
indepedently rotatable roller sections at least one of said 
rollers having deforming bosses positioned thereon to 
discretely deform said strip with predetermined areas of 
greater and lesser deformity, said areas of greater de 
formity establishing a longitudinal curvature in said strip, 
each of said discrete deformations surrounded by rela 
tively undeformed interconnected areas, said intercoil 
nected areas constituting generally longitudinal stress re 
sistant avenues of relatively undeformed material dis 
tributed transversely of the formed element to form a rela 
tively rigid structure. 
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