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2 
The present invention relates to a portable, or of arched roof utilizing my roof Support. Struc 

prefabricated building structure, and relates in 
particular to a roof supporting structure adapted 
to receive and Support a weatherproof covering, 

It is an object of the invention to provide a 
lightweight strong lattice structure of Sufficient 
rigidity to support a weatherproof roof covering, 
and which is collapsible to a relatively Small bulk, 
for transportation. 
Another object of the invention to provide a 

strong, lightweight roof support structure capa 
ble of WithStanding shock and Supporting high 
unit loads. 
A further object is the provision of a portable 

building providing a roof frame adapted to re 
ceive and hold in expanded condition a collap 
Sibe lattice member. 
Another object is the provision of a strong 

collapsible-expansible lattice. Support, member for 
a Weatherproof roof covering, Which member can 
be shipped in collapsed form to conserve Space, 
and which can be easily, and rapidly, secured to 
the roof frame as it is progressively expanded to 
Supporting position. 
Another object is to provide a lattice roof cover 

supporting structure which can be used with flat, 
peaked, or arched roof frameworks, which im 
parts strength and rigidity to the roof when as 
sembled, Which provides a non-Sagging Support 
for the roof covering material and which maxi 
mizes the inside clearance; that is to say, the 
uSeable Space below the inner Surface or ceiling 
Of the roof. . 

The invention will be described in connection 
With the accompanying drawing wherein are illus 
trated preferred embodiments of the invention, 
by Way of example, and wherein: 

Figure 1 is a perspective view of a portable 
airplane hangar embodying the invention; 

Figure 2 is an enlarged plan view showing the 
roof support lattice structure of the hangar in 
expanded condition; 

Figure 3 is an enlarged plan view of a detail 
showing the attachment of the roof support lat 
tice structure to a roof beam; 

Figure 4 is an end view of the coupling member 
on the roof beam shown in Figure 3; 
Figure 5 is a botton view of Figure 4; 
Figure 6 is a plan view similar to Figure 2 with 

the roof Support lattice structure in contracted 
or collapsed condition; 

Figure 7 is a side elevation view of Figure 6; 
Figure 8 is an enlarged Sectional view taken 

on line WI-VIII of Figure 2; 
Figure 9 is a perspective view of a simple form. 
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ture; 
Figure 10 is a perspective view showing an arch 

member in folded condition; 
Figure 11 is a plan view showing a hinge lock; 
Figure 12 is a perspective view of one type of 

peaked roof building utilizing my roof Support 
Structure; 

Figure 13 is a perspective view, with part broken 
away, of an open-sided, open-ended, flat-roofed 
shelter provided with my improved weatherproof 
cover Supporting Structure, and 

Figure 14 is a plan view of a corner connector 
Of the Figure 13 with the corner post. ShOWn in 
Section. 

Referring to the drawing, Figure 1, there is 
shown an airplane hangar having a roof Sup 
port lattice structure 2. This hanger comprises 
any desired number of arch members 3, 4, 5, 6, 
and which may be made up in hinged Or separa 
be sections, if desired, and the arch members 
are suitably braced by interposed bars or struts, 
8, 9 or the like, Cables 10 Suitably fastened to 
the ends of the arch naenbers Support them 

* against Spreading, and as the cables are on or 
close to the ground, they present no obstruction. 
to free entrance or egress. However, any other 
desired arrangement may be provided to prevent 
spreading of the arch. The roof support lattice 
structure 2 is composed of a plurality of bent 
discrete sinuous laths clamped together at their 
ends in pairs to form sections A, B, C, etc., and 
adjacent laths also are clamped together at 
spaced intervals between the ends. This lattice 
structure is shown in expanded position in Fig 
ure 2 and comprises slats or laths , 2 which 
are rectangular in cross section providing edges 
e and faces f. At each end each pair of laths 
have inter-pair connections, Such as an embrac 
ing clip 3, which may be constructed of bent 
sheet metal, and rivets 4 clamp. together the 
ends of the pairs of laths and hold the clip in 
place. The clip. extends somewhat beyond the 
rivets so as to take the strain a Way from the 
laths at the rivet holes when the lattice is ex 
panded. Each clip preferably has a bight or loop 
portion 5 and a neck or connecting portion 6. 
Each pair of laths, so secured together may be 
considered as a section. Intermediate the ends, 
the pair of laths receive another inter-pair con 
nection in the form of a circumscribing band 7, 
and the laths are clamped together by rivets 8 
passing through said band and laths. The band 
T is of sufficient width so that when the laths 
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are bent in expanding the lattice the bending 
strain is not concentrated at the holes for the 
clamping rivets, thus insuring against breakage 
in installation or in service. I have shown only 
one band 7 for the section. A or pair of laths 

, 2 located at about the middle, but it will be 
understood the number and spacing of the bands 
or clamps may be varied and will depend upon 
the rigidity of the laths, their length, and the 
desired strength and resilience. 
The second section B has laths l', 2' substan 

tially identical with the first pair, and has similar 
inter-pair rivets and end clips 3' and an inter 
mediate inter-pair rivets and fastening band T', 
and need not be described in further detail. The 
Second Section B is fastened to the first section 
A by an intersection fastening comprising clamp 
ing means comprising bands 21, 22 wrapped 
around adjacent laths f2, and fastened by 
rivets, in the same Way as bands 7. Any desired 
number of sections like sections A, B, C, etc., may 
be provided the sections being fastened together 
in a similar manner to form a staggered series 
Of ConnectionS. 
In expanded position the lattice structure is 

Suitably Supported at the ends of the laths on 
the arch members 3, 4, etc., preferably by cou 
pling members 24 arranged in predetermined 
Spaced relation on the arch members. As shown 
in Figures 3 to 5, each coupling member com 
prises a plate 25 Suitably fastened to the side of 
an arch member 4 by screws or the like passing 
through holes 26 provided therein. Struck up 
portions 27, 28 are curved to form a socket with 
a Space 29 between. Integral embossed reen 
forcing ribs 3 also may be provided, and the low 
er end of the base plate is struck out to provide 
a stop 32. To assemble the lath end to the sup 
port member 24, tha loop portion 5 is inserted 
into the Socket formed by portions 27, 28 with 
the neck 6 extending through space 29, and the 
Stop 32 prevents the lattice coupling member 
dropping through the socket. To install the roof 
Support lattice structure, the arch members 3 to 
T are raised and suitably braced, and the ends 
of the first section A are positioned in the first 
Sockets of coupling members 24 on arch members 
3 and 4. The lattice is expanded and the ends 
of the next section B are positioned in the next 
pair of coupling members 24, and so on, until the 
ends of the last lattice section have been an 
chored. Any suitable weatherproof covering, 
Such as canvas, sheet metal, or the like now may 
be positioned on the lattice structure and is sup 
ported thereby. 
The Ordinary beam or girder construction un 

der a bending load must be deep enough to sup 
port the load and also must be made wide enough 
to resist torsion, and frequently bracings are em 
ployed at intervals to prevent torsion. The 
necessity to resist torsion requires that the beam 
be made wider and heavier than if the beam were 
braced against torsion uniformly throughout its 
length. However, in the present invention the 
sinuous form of the individual laths not only in 
Creases the resistance of the individual laths to 
torsion but the interconnection between adja 
cent laths provides a mutual bracing against 
torsion that results in an increase in load sup 
porting power. That is, the deflection due to load 
tends to twist the sinuous laths but this twist is 
resisted by the adjacent laths, so that the load 
is distributed over a large area. As a result, the 
expanded lattice will support a total concen 
trated load far in excess of that which a beam 
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4 
equal to the combined widths of the laths would 
Support. 
The individual laths making up the lattice have 

great rigidity in depth so as to be self sustain 
ing and are easily bendable sidewise, so that the 
lattice may be easily expanded. The means hold 
ing adjacent laths together must resist separa 
tion of the laths when they are expanded, and 
must also resist Separation of the laths under 
load so as to prevent torsion or twisting of the 
laths. The clamping rivets illustrated accom 
plish this. The rivets hold together the laths, 
and the circumscribing bands act as Shields to 
prevent the strain from the load concentrating at 
the rivet holes, and also prevent the rivet heads 
pulling through under the torsional stress when 
the lattice is loaded. If desired, a larger num 
ber of Smaller diameter rivets than illustrated 
may be used. 
The laths may be made of wood or other suit 

able resilient material. Where wood laths are 
employed they are preferably constructed of Sub 
stantially parallel grain laminations, adhesively 
bonded together So as to render the laths in Ole 
bendable and less subject to failure due to local 
ized imperfections in the pieces of wood, Cracking 
Ol' other accidental causes. It is preferred to 
employ laths which have a depth as represented 
by face f greater than the thickness represented 
by face e. For example, each lath may be com 
posed of three laminations one-sixteenth inch 
thick and about 2% inch deep, or the laminations 
may be 5% inches deep, or any other desired 
width and depth. - 
The number of ties or clamps employed and 

their spacing apart may be varied as desired, de 
pending on the length of the lath, the percent 
stretch or expansion desired, and the load bear 
ing strength desired. For example, by reducing 
the spacing between the clamps the rigidity of the 
expanded lattice is increased, but the percent 
expansibility is also reduced. 
In Figure 9 I have shown a modification ap 

plicable to the construction of a Quonset type 
hut. In this embodiment the arch members 35 
are more or less semi-circular and each arch 
member is composed of a plurality of segments 
35a, 35b, 35c, which are secured together by 
hinges 36, located on One side or face of the arch 
member. On the opposite side a locking struc 
ture is provided comprising a removable pin type 
of strap hinge. This comprises a strap 3. On one 
arch segment 35a, having a loop 38 and a strap 
39 having apertured lugs 4 f. A pin 42 passes 
through the apertured lugs 4 and loop 38 to lock 
the segments in alignment, and prevent pivot 
ing at the hinges, to provide a rigid arch mem 
ber. The arch members carry coupling members 
24 to receive the lattice structure 2 to provide a 
roof Support. 
The building structure herein described is col 

lapsible to a relatively small bulk and as it is 
composed of lightweight materials, it is easily 
transported as required. The arch segments are 
hinged together so that they can be folded into 
a compact unit as shown in Figure 10, and they 
can be assembled into a formed arch merely by 
aligning and locking the segments against piv 
oting at the hinges. The roof support lattice co 
lapses to a small bulk, as shown in Figure 2, but 
is easily extended to a wide area. By arranging 
coupling members on the arch at predetermined 
intervals, the assembly of the lattice to the arch 
members is facilitated and the structure can be 
assembled very quickly by unskilled workmen. 
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In the embodiment shown in Figure 12 the arch 
members 44 are of modified shape and are braced 
at the bottom by wooden struts 45 suitably fas 
tened to the bottoms of the arch members. These 
Struts are hinged at 46 to provide two folding 
Sections 45a and 45b but any desired number of 
hinged sections similarly joined, may be pro 
vided. The struts 45 and spacers 47 provide a 
Support for sheets 48 of Suitable rigid material 
that is laid thereon to provide a raised floor. The 
intermediate bars or struts 49 are T-shaped in 
CrOSS Section and have slots 5 therein, and the 
terminal lath of the roof lattice 2 is anchored 
thereto by straps or bands 52 passing through the 
slots and around the terminal lath. This ar 
rangement provides an opening 53 which can be 
left as such or can be closed in by a lattice struc 
ture, canvas or any suitable material. 

In the modification shown in Figures 13 and 14 
a portable shelter is illustrated. The roof frame 
of this shelter comprises end rails 55, 55' and 
struts 56, 56' which are fastened together at their 
ends by suitable fastening straps 57 to form a 
rectangle. The corner straps each receive a post 
58 which is held in place by a bolt 59 and thumb 
Screw 6, and suitable corner straps 62 may be 
provided to brace the posts 58. Each post tele 
Scopically receives an extension 63 so that the 
height of the roof frame may be adjusted. Strap 
64 also may be provided to reenforce the end rails. 
The end rails carry coupling members 24 and the 
lattice structure 2 is supported by the coupling 
members. The struts 56, 56’ have slots 65, and 
bands 66 pass through the slots and around the 
terminal laths to Secure the terminal laths there 
to. 

I claim as my invention: 
1. A portable roof structure comprising in com. 

bination: a pair of beams in substantially paral 
lel relation; a contractile-expansible lattice com 
prising a plurality of bendable laths secured to 
gether at their ends in pairs and secured together 
intermediate their ends in alternate pairs; cou 
pling members carried at the ends of said laths; 
and a plurality of complementary coupling mem 
bers on each of said beams arranged in prede 
termined Spaced relation for cooperation with 
Said first coupling members to support said lat 
tice by Said beams in expanded condition. 

2. A portable roof structure as specified in 
claim 1 wherein said laths are discrete. 

3. A panel structure comprising: a pair of 
beams; Strut members maintaining said beams 
in predetermined spaced relation; a contractile 
expansible lattice structure comprising bendable : 
laths connected in series and connected in ad 
jacent pairs at the ends; coupling members at 
the ends of Said laths; and complementary cou 
pling members arranged on each of said beams in 
predetermined spaced relation cooperating with (; ) 
the coupling members on said lath ends for sup 
porting said lattice in expanded condition. 

4. A transversely collapsible and expansible 
structural roof member comprising: two pairs of 
individually separate longitudinally extending 
ribbons of material having self-sustaining re 
silient rigidity and being capable of flexure to 
undulating form, said pairs and the separate rib 
bons on each pair being arranged in adjacent 
face-to-face relationship with each other; first 
and Second intra-pair Connections rigidly secur 
ing the Separate ribbons of one pair together at 
two Spaced points to form a section, the first 
intra-pair connection being located adjacent one 
end of its section; corresponding first and second 

s 

O 

2 5 

3) 

3 35 

45 

3) 

5 

() 

6 
intra-pair connections similarly securing the 
Separate, ribbons of the other pair together at 
correspondingly, Spaced and located points... to 
form an adjacent. Section; an inter-section. Con 
nection rigidly securing the adjacent ribbons of 
Said adjacent Sections together at a point rela 
tively intermediate said first and second intra 
pair connections; said ribbons extending, when 
said roof member is collapsed, in close succes 
Sion, and in Substantially parallel relationship 
with each other; said intra-pair and inter-section 
connections. Cooperating, when said roof mem 
ber is transversely expanded, to cause all rib 
bons to extend in undulating form in the direc 
tion of their respective lengths; and a coupling 
element on each end of each section, each ele 
ment being adapted, when the roof structure is 
expanded, for inter-engagement. With a COOpera 
tive coupling member on a Supporting framework 
to-anchor its end of its expanded section on such 
framework. 

5. An assembly for a roof structure compris 
ing: a transversely collapsible and expansible 
Structural roof member of the character specified 
in claim 4; a pair of tie beams adapted to be 
longitudinally spaced and transversely arranged 
in a roof framework in position to outline two 
sides of a roof opening to be covered; and a series 
of coupling members mounted on and spaced 
along each tie beam, one coupling member for 
each coupling element of said structural roof 
member, the spacing of the coupling members 
Corresponding to the Spacing of the coupling ele 
ments when the structural roof member is trans 
versely expanded. 

6. In a roof structure: a roof framework hav 
ing two longitudinally-spaced, transversely-ar 
ranged tie beams outlining two sides of a roof 
opening to be covered; a transversely collapsible 
and expansible structural roof member of the 
character Specified in claim 4, arranged in said 
roof opening With its Sections extending longi 
tudinally from one tie beam to the other, said 
roof member being transversely expanded along 
the tie beams; and a series of coupling members 
mounted on and Spaced along each tie beam, one 
coupling member for each coupling element of 
Said roof member, the spacing of the coupling 
members corresponding to the Spacing of the cou 
pling elements on the transversely expanded roof 
member, each coupling member inter-engaging 
its coupling element. 

7. A transversely collapsible and expansible 
structural roofing-material Support comprising: 
a succession of individually separate longitudi 
nally extending ribbons of material having self 
Sustaining resilient rigidity So as to be capable of 
flexure from original form to undulating form 
when forced and of automatic return to original 
form. When released, each Successive ribbon be 
ing arranged in adjacent face-to-face relation 
ship with the preceding ribbon; and a multi 
plicity of separate mechanical connectors aligned 
to form a succession of three or more uniformly 
longitudinally-Spaced series extending trans 
Versely across the ribbons, the connectors in each 
alternate series functioning as intra-pair con 
nectors Securing successive pairs of ribbons to 
gether to form each pair into a section and the 
connectors in each remaining series functioning 
as inter-section connectors securing the adjacent 
ribbons of Successive sections together to inter 
connect the sections; said ribbons extending, 
when said roof member is collapsed, in close suc 
cession and in substantially parallel relationship 
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with each other; said intra-pair and inter-sec. 
tion connectors cooperating, when said roof 
member is transversely expanded, to cause all 
ribbons to extend in undulating form in the di 
rection of their respective lengths. 

8. The Support of claim 7 including: anchoring 
means carried by said ribbons for anchoring said 
Support, in expanded form, upon a roof frame 
Work. 

9. The Support of claim 8 wherein said anchor 
ing means includes: a coupling element extend 
ing beyond the end of a ribbon and secured 
thereto. 

10. The Support of claim 8 wherein: said sup 
port terminates at One end along one series of 
COnnectOS and at its opposite end along another 
Series Of Connectors; and Said anchoring means 
includes, at each end of Said support, a transverse 
Series of coupling elements, one element for each 
of a corresponding Series of end connected rib 
bons, each element being connected to its cor 
responding end connected ribbons. 

11. The Support of claim 10 wherein: each ele 
ment extends beyond, and in vertical alignment 
With, the ends of its corresponding end con 
nected ribbons. 

12. An assembly for a roof structure compris 
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8 
ing: the collapsible and expansible support of 
claim 7; a pair of tie beams adapted to be longi 
tudinally spaced and transversely arranged in a 
rOOf frame-Work in position to outline tWO Sides 
of a roof opening to be covered by said Support; 
and anchoring means for anchoring Said Sup 
port, in expanded form, to said tie beams. m 

13. The assembly of claim 12 wherein said 
anchoring means includes: a Series of coupling 
members for each tie beam; and a corresponding 
Series of coupling elements for each end of Said 
Support, each coupling element being adapted for 
anchoring interengagement with one of Said cou 
pling members. 
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