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BUILDING ROOF STRUCTURE 

This application is a continuation-in-part of my US. 
Pat. application Ser. No. 874,812, ?led Nov. 7, 1969, 
now abandoned, and is related to my companion US. 
Pat. applications Ser. No. 158,773, ?led on even date 
herewith, and U.S. Pat. Ser. No. 144,570, ?led May 18, 
1971. 

SUMMARY OF THE INVENTION 

This invention relates to improvements in Building 
Roof Structures as may be provided for a house or 
other type of building. , 
Paperboard material has been used for building shel 

ter-type structures, but these were more of a collapsible 
nature and were not of a more permanent house struc 
ture. The roof of a building requires not only that it 
protect the interior of the house, but it must have suf? 
cient structural strength to withstand the elements of 
nature, rain, wind, snow and the like. In the construc‘ 
tion of low cost housing, the use of paperboard material 
for the roof or for roof trusses presents a problem in ob 
taining sufficient structural strength as well as protec 
tion from the elements that has been dif?cult of solu 
tion. 
One object of this invention is to provide for the con 

struction of a building roof or roof trusses of low cost 
paperboard material and yet obtain therewith suf?cient 
structural strength for protection from the elements of 
nature. 
Another object of the invention is to add reinforcing 

and protection intermediate roof sections of paper 
board material so as to enable these sections to be se 
cured together in the form of a truss, with sufficient ‘ 
structural strength to be used for the roof, although 
formed of paperboard material. . 
These objects may be accomplished, according to 

one embodiment'of the invention, by constructing a 
roof of a plurality of modular spans or sections, each 
formed of paperboard material and disposed in side-by 
side relation. _ 
Each of the sections is ?at or of planar form from 

edge-to-edge thereof, with downturned‘ ?anges on op~ 
posite edges. The respective sections are joined to 
gether by connection of these flanges of adjacent sec 
tions. . 

Interposed between. the opposing ?anges of the side 
by-side sections are strips; or rovingsof ?brous material 
running? lengthwise of the. sections ‘and’ adhesively se- 
cured thereto. Each. strip- or roving may be formed of 
suitable ?brous material’, such. as. fiberglass, anrl-v satu 
ratedawithasuitable plastic adhesive, such; as polyester 
resin, which adhesively secures the strip or roving to 
one or- both of the opposing faces. The strip’ forms a 
chord between. the side sections‘ and. adds structural‘ 
strength. thereto which will“ make the‘ truss forming‘ the. 
roof sufficiently sturdyv to'withstand' the elements of na 
ture...Other structural? elements of truss design may be. 
used? for additional:strengthening.of the roof. 

Constructed’. in. thisway, the. roof has aself-contained; 
trussinco'rporated'thereimwithouti requiring aseparate. 
framing and. separate covering. The. paperboard. sec‘ 
tionsform. not onlyv the: covering of the roof, but also 
the structure. thereof with. the added; strength. supplied 
by the‘ chordistripsof?brous material. . 
Additional covering may be providedzover the top 

surface of- the. roof. by formingsa. shell: thereover as a 

coating on the upper surfaces of the sections. This coat 
- ing preferably comprises a layer of ?brous material, 
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such as ?berglass, secured by an adhesive or plastic ma 
terial, suchas polyester resin, that saturates the chord 
strips and causes the ?brous material to adhere to the 
surface. The coating over the roof may be rolled or 
molded in the form of a shell and when it hardens will 
form an effective covering therefor. 

BRIEF DESCRIPTION OF DRAWINGS 

Certain embodiments of the invention are illustrated 
in the accompanying drawings, in which: 
FIG. 1 is a perspective view of a portion of a building 

roof illustrating this invention and with parts broken 
away; 
FIG. 2 is a vertical section therethrough on the line 

2-2 of FIG. 1; 
FIG. 3 is a detail cross-section through one of the 

strips of strengthening material; 
FIG. 4 is a detail longitudinal section through the 

roof substantially on the line 4-4 in FIG. 2; 
FIG. 5 is a disassembled perspective view showing 

the joining of upright and transverse sections; ’ 
FIG. 6 is a cross-section through a portion of a roof 

embodying one form of this invention; 
FIG. 6a is a partial top plan view thereof; 
FIG. 7 is a diagrammatic view of a roof truss illustrat 

ing this invention; ' 
FIG. 8 is a similar view showing another form 

thereof; and 
FIGS. 9 and 10 are similar views showing still other 

modi?cations thereof. 

DETAILED DESCRIPTION OF DRAWINGS 

The roof illustrated in FIGS. 1 to 4, as an example of 
this invention, is of the gable type intended to extend 
over a suitable building area and mounted upon upright 
walls or supports, generally indicated at 1'. The roof ex 
tends across between the supports 1 forming a truss 
therebetween. 

In accordance with this invention, the roof illustrated 
in FIGS. l_ to 4 comprises a plurality of sections 2 
formed of flat paperboard material having planar sur 
faces between opposite edges thereof and substantially 
throughout the length thereof. Each of the sections 2 
has downturned opposite edges forming ?anges 3, with 
the ?angeson one section in opposed relation to the 
flangeson the next adjacent sections. These ?anges are 
secured together by suitable fastening means such, for 
example, as‘ staples 4 spaced at suitable intervals along 
the length thereof, as indicated in FIG. 4. The flanges 
are of appreciable depth, 4 to 6 inches, to stiffen and 
add strength'to the paperboard'sections. 
Extending along the edges of the ?anges 3 are strips 

of strengthening material, generally indicated at 5 and 
shown more indetail: in FIG; 3. This strip of strengthen 
ing material 5 preferably comprises a strand, roving or 
rope of fiberglass,indicated- at 5, which is saturated by 
a suitable adhesive applied‘ thereover, such‘ as'polyester 
resin, and'pressed ?rmly in place. ‘This adhesive willbe 
effective for retaining the structural strength of the 
strand 5 and securing it‘ rigidly to the ?ange of the pa 
perboard‘ material. ‘ 

The composite of ?berglass and polyester should 
have at least30 percent‘ of ?bers and up to 70 percent 
of polyester. This composite should be applied to a 
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thickness of one sixty-fourth inch to one thirty-second 
inch, according to the strength needed. 

In the form of roof shown in FIG. 1, the sections 2 are 
further strengthened by box girder sections, indicated 
generally at 8. Each of the box girder sections 8 is also 
formed of paperboard material having a ?at bottom 
with upturned side ?anges 9 that overlap the ?anges 3 
and are secured thereto by the staples 4. The box girder 
sections 8 extend in bridging relation between the op 
posite sides of the roof sections 2 that depend from the 
apex of the roof and thus the box girder sections have 
tapered end portions so as to form a horizontal area be 
tween the lower edges of the roof. 
The strengthening strips 5 extend along the upper 

edges of the box girder sections, forming top chords, 
being connected together at the peak joint 5b. 
Extending along the lower edge portions of the box 

girder sections 8 are horizontal strands 5a, forming bot 
tom chords, which are adhesively secured to the sec 
tions and thus extend along the lower edge of the roof 
truss thus formed, being connected by heel joints Sc to 
the strengthening strands 5. There is thus provided an 
expanded truss effect within the roof. If desired, por 
tions of the ?anges 9 may be cut away between these 
strands 5 and 5a for ornamental effect, but not suffi 
ciently to weaken the roof truss thus formed. 
The aligned sections 2 on opposite sides of the ridge 

of the roof may be connected together in any suitable 
or desired way as through gussets applied to the sides 
of the ?anges 3 or by end tabs that are connected di 
rectly together. . 

It is preferred also to use a covering over the upper 
faces of the roof sections. One form of covering that 
may be employed includes a mat or layer of ?berglass, 
indicated generally at 10, having layers of adhesive 11 
which saturate the mat and adhesively secures the same 
to the top surfaces of the sections 2. This coating com 
position may be rolled or pressed ?rmly upon the upper 
surface of the sections, extending continuously over the 
gap between the sections and will set to form a hard 
ened shell over the entire roof. 
The interconnetion of the box side ?anges 9 with the 

?anges 3 on the roof sections may be overlapped in any 
suitable or desired relation. One such arrangement is 
illustrated in FIG. 2, but if preferred the box ?anges 9 
may be disposed between the adjacent ?anges 3 of the 
roof sections with the strand 5 between the edge por 
tions of the ?anges 9 in the manner illustrated at the 
bottom of FIG. 2. Either arrangement may be used as 
found desirable. 
These sections 2 and 3 may be connected together as 

the sections are assembled, being secured at one edge 
of each section by the staples 4 and 14 before the sec 
ond ?ange on the box section is folded to its upright po 
sition for interconnection with the ?ange 3. This will 
enable the assembly to be brought into place and se 
cured in step-by-step relation for effective strengthen 
ing of the girder assembly by the interconnection of the 
?anges on the sections as well as by the strands 5 and 
5a. 
The strands 5 and 5a are applied to the outer faces 

of the ?anges 3 and/or 9 as the sections are assembled 
throughout the length of the roof and when the mate 
rial is hardened after assembly of the sections, it will 
form an effective tensile strength in the beam that is a 
part of the roof structure. 
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4 
The outer ends of the roof sections 2 may be 

mounted in any suitable manner upon upright supports 
or walls. One form of support which is illustrated in 
FIGS. 5, 6 and 6a involves the use of upright wall sec 
tions 15, also made of paperboard material with in 
turned ?anges 16 on opposite edges thereof. The upper 
ends of the ?anges 16 are cut off at an angle, indicated 
at 17, complementary to the angle of the sloping 
?anges 3 on the roof sections 2 and thus be aligned with 
these ?anges. Gussets 18 may be secured between the 
roof sections 2 and the side wall sections 15. 

In this example, the roof sections 2 project beyond 
the upright wall sections 15 and the latter are provided 
with tongues, shown at 19, extending throughout the 
height of the ?anges 3 of the roof sections with laterally 
turned tabs 20 thereon secured as by staples, adhesive 
or the like to the ?at undersurfaces of the sections 2. 
This forms a secure connection between each of the 
roof sections 2 and the upright side wall section 15. 
The outer ends of the respective channel-shaped roof 

sections 2 are closed by a strip 21 which may be of 
wood, if desired, or of other suitable material. This 
edge strip 21 extends continuously along the edge of 
the roof and will serve as a support for a gutter, or for 
a ladder. The paperboard material forming the ?at sur 
face of each roof section 2 may be secured to the strip 
21 by nailing, indicated at 22, or in any other suitable 
manner. 

The ends of the side ?anges 3 are turned inward at 
21a and secured by nails 21b to the back face of the 
strip 21. 
The inner edge of the strip 21 is provided with a 

groove 23 in position to receive an edge portion of a 
soffet 24, the opposite edge of which has an offset 
?ange 25 secured to the upright face of the side mem 
ber 15. Thus, the soffet 24 extends between the strip 21 
and the upright side wall member 15, along the outer 
wall closing the undersurface of the roof externally of 
the wall. 
FIG. 6 also shows inturned tabs on the ends of the 

aligned roof sections 2 which are indicated at 27 and 
are secured together. These tabs may be sufficient or 
used alternately or together with gussets 28 between 
the aligned roof sections. 
The invention is shown in FIGS. 7 to 10 applied to 

other forms of roofs. All of these use roof sections of 
paperboard material wherein the ?at or planar sheets 
have downturned ?anges at the opposite edges thereof 
assembled edge-to-edge, as described above. These 
sections may be in the form of angles or of truss pattern 
or of other suitable designs. 

In FIG. 7, the roof sections 2 are at obtuse angles to 
each other and the ?anges thereof are provided with 
strands of ?brous material, such as ?berglass, adhe 
sively secured to the sections in the manner described 
above and as illustrated at 5 and 5a. In place of the box 
sections 8, this form of roof is provided with web sec 
tions 29 having a strand of ?berglass adhesively se 
cured to each, as indicated at 30 in FIG. 7. 
This strand 30 is secured by polyester or other suit 

able resin or adhesive to the edges of the adjacent webs 
29 that are connected with the roof sections 2 so as to 
form a cross tie or bottom chord extending in bridging 
relation between the chords 5 of the truss of the roof 
sections, thus bracing the latter in the manner of a self 
contained roof truss. Each of the webs 29 may be con 
tinuous from edge-to-edge thereof or has one or more 
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cut~outs within the confines of the webs as found desir 
able. ' ' 

‘In FIG. 8, the roof sections 2 have edge ?anges in the 
‘form of webs 31 or secured to the ?anges on the roof 
sections as by staples 32 and extending continuously 
throughout the truss area of the roof or provided with 
cut-outs as desired. These webs 31 have ?berglass 

A j‘strands 33 extending along the lower edges thereof and 
adhesively secured thereto forming a bottom chord on 
the truss. Diagonal sections or strands 34 form web 
members extending between the strands 33 along the 
lower edges of the webs 31 and the strands 5 along the 
flanges of the roof sections 2, thus giving a further brac 
ing effect to the roof. 

In-IFIG. '9, a ?at roof is indicated where the roof sec 
tions 2 extend continuously throughout the area of a 
?at roof from side-to-side thereof and have down 

i - ‘ wardly extending webs 35 connected with the ?anges 
of the roof sections. A strand 36 extends in the form of 

~ a bottom chord along the lower edges of the webs 35 
with triangularly disposed strands 37 forming web 
members connecting the strands 5 and 36 together to 
give a further bracing action. 
Generally, this same effect is indicated in FIG. 10 as 

applied to roof sections 2 which are disposed at a slight 
angle to each other, and thereby form'an arch.,_ 

fiberglassor other suitable ?brous material is saturated 
and adhesively secured by polyester or other suitable 
adhesive at the site where the building is to be" erected. 
Printed indications'may be applied at the fact'bry to the 
side faces of the inturned sections forappropriate ap 
plication of the strips or rovings. 

In each instance the roof is formed of a.,low cost ma 
terial, such as paperboard. Combined therewith is the 

~ strip or roving of ?brous material which is applied in 
the pattern according to the indications, thereby form 
ing a truss with both top and bottom chords joined to— 
gether, with or withoutjgintermediate? web members. 

I The bottom chord is under tension due to the compres 
sion force from above. a J 

In this way _a trussmyay be formedfin pre-engineered 
form and shape. The demand on thelitruss can be deter 
mined. Then, by applying the right‘amount of cross tie 
material to the surface according to the direction of the 
indicia thereon, the appropriate strength will be formed 
to support the loads. 5‘ 
The word “paperboard” as used herein should be un 

derstood to mean board material made of paper or 
other relatively. low-cost paper-like materials which are 
relatively rigid but which may vary in thickness and tex 
ture. Corrugated cardboard is an example of a suitable 
material for the purpose. 
The use of ?berglass strands along the ?anges of the 

roof sections, with or without additional strands ex 
tending in bridging‘ relation therebetween, gives tensile 
strength to the roof “sections which enables these to 
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support substantial weight and resist wind and snow ' 
damage, although formed of paperboard material. 
These are also effective to exclude moisture from pass 
ing between the sections in sealing the latter. in this 
way a roof can be constructed very simplyand inexpen 
sively and of materials that can be assembled on the site 
even by unskilled labor. 
While the invention has been illustrated and de 

scribed in certain embodiments, it is recognized that 
other variations and changes may be made therein 
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6 
without departing from the invention as set forth in the 
claims. 

I claim: 
1. A building structure roof comprising a plurality of 

roof sections arranged side-by-side to form a substan 
tially planar outer roof portion, each of the roof sec 
tions comprising a sheet of paperboard material having 
a planar central portion and inturned ?anges on oppo 
site side edges thereof beside the ?anges of adjacent 
sections, means for reinforcing the roof comprising a 
strip of ?brous material interposed between the ?anges . 
of adjacent ‘sections extending along said sections and 
molded to at least one of them in a plastic adhesive, and 
means securing the ?anges of adjacent sections to 
gether, and a shell of material including reinforcing fi 
bers adhesively bonded to the planar outer roof surface 
portion and bridging spaces between adjacent roof sec 
tions, said shell having suf?cient thickness to provide 
an impact resistant and weatherproof roof section. 

2. A building structure roof according to claim 1, 
wherein the ?anges have a depth of at least four inches, 
and the strip of ?brous material extends continuously 
along the length of at least one of the sections. 

3. A building structure roof according to claim 1, 
.wherein the strip of ?brous material comprises ?ber 

. . . . ~__ I lass with a la er of lastic material on each side 
ln each instance, as descrlbed, the strip or roving of ‘ r g y p ' 

thereof. 
4. A building structure roof according to claim 1, 

wherein the securing means comprises fastenings ex 
tending through the adjacent inturned ?anges. 

5. A building structure roof according to claim 4, 
wherein the fastenings are disposed at opposite sides of 
the strip. 

6. A building structure roof according to claim 1, 
wherein the roof is in truss shape with a box girder sec 
tion extending between opposite sides of the roof truss. 

7. A building structure as de?ned in claim 1 wherein 
the reinforcing ?bers of the shell are glass ?bers and 
the bonding. adhesive of vthe shell is a polyester resin. 

8. A building structure as de?ned in claim 1 wherein 
the building structure roof comprises a pitched roof 
having a pair of substantially planar outer roof surface 
portions that are angularly related to each other and 
joined together along a substantially horizontal line 
forming a ridgefor the roof, and means for joining fac 
ing end edges of the roof sections along said ridge in~ 
eluding downwardly extending ?anges of said paper 
board sheet material. 7 

9. A building structure as de?ned in claim 8 wherein 
the means for joining facing end edges of the roof sec 
tions includes gussets secured to said inturned edges of 
facing roof sections on opposite sides of said ridge. 

10. A building structure roof comprising a plurality 
of roof sections arranged side-by-side to form a sub 
stantially planar outer roof surface portion, each of the 
roof sections including a roof truss comprising a top 
section including a rectangular paperboard member 
having downtumed opposite ?anges thereon extending 
lengthwise of the member, a ?rst strand of ?brous ma 
terial extending along one of the downtumed ?anges 
and adhesively secured thereto thereby forming a top 
chord of the truss and a second strand of ?brous mate 
rial adhesively secured to one of said downturned 
?anges at a lower position thereby forming a bottom 
chord of the truss. 
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11. A roof truss according to claim 10, wherein the 
ends of the bottom chord are connected with the top 
chord. 

12. A roof truss according to claim 10, wherein the 
truss has portions disposed at angles to each other with 
a girder wall extending therebetween, and the second 
strand of ?brous material extends between said angular 
portions and is adhesively secured to the girder wall. 

13. A roof truss according to claim 12, including 
strands of ?brous material forming web members be 
tween the ?rst and second strands of ?brous material 
and adhesively secured to the girder wall forming an 
expanded pattern of truss. 

14. A building structure roof comprising a plurality 
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8 
of roof sections arranged side-by-side, each of the roof 
sections comprising a sheet of paperboard material 
having inturned ?anges on opposite edges thereof be~ 
side the ?anges of adjacent sections, a strip of fibrous 
material interposed between the ?anges of adjacent 
sections extending along said sections and molded to at 
least one of them in a plastic adhesive, said roof having 
a truss shape with box girder sections extending be 
tween opposite sides of the roof truss, said box girder 
sections comprising U-shaped members having sides 
overlapping the ?anges of the roof sections, and means 
securing the ?anges of the adjacent sections and the 
sides of the U-shaped members together. 

* * * * * 


