
Jan. 5, 1943. R. C. GRAEF P 2,307,215 
BUILDING STRUCTURE 
Filed March 3, 1942 3 Sheets-Sheet l 

% 
% % 
2 

INVENTOR. 

BY Zz3% 4.(77%ey, 

  

  

  

  

  





R. C. GRAEF 2,307,215 
BUILDING STRUCTURE 

Jan. 5, 1943. 

3 Sheets-Sheet 3 Filed March 3, 1942 

INVENTOR. 

1zz.se/Z62-zef, 
"éze 42-2 

ATTORNEY. 

  



Patented Jan. 5, 1943 

UNITED STATES PATENT OFFICE 
2,307,215 

BUILDING STRUCTURE 
Russell C. Graef, Westfield, N. J. 

Application March 3, 1942, Serial No. 433,06 
(CI. 189-1) Claims. 

This invention relates to improvements in build 
ing structures; and, more particularly, to an im 
proved building structure comprising a metallic 
skeleton or framework to support externally ap 
plied sheathing and adapted to provide a con 
tinuous wall and roof construction; the result 
ing building structure being especially suitable 
for the erection of aeroplane and balloon 
hangars, garages, warehouse and pier sheds and similar buildings. 
An object of this invention is to provide a rel 

atively cheap, rapidly erectable, and yet strong 
and durable combined side wall and roof struc 
ture, including a novel skeleton framework by 
which suitable external sheathing can be sup 
ported in Such manner as to provide a building 
Structure. Wherein the roof and Side Walls are 
Substantially continuous. 
This invention has for another object to pro 

vide a novel combined wall and roof skeleton 
frame comprising rising columns, secured to and 
upstanding from a suitable supporting base or 
foundation sill, said columns being formed by 
interconnected column sections including per 
pendicular side Wall column sections and angu 
larly offset roof column sections secured end to 
end, and so arranged that the roof column sec 
tions. Converge at the peak or ridge of the roof 
portion of the structure; said columns having 
transverse bracket elements clamped thereto and 
formed to provide outwardly projecting carrying 
extensions or arms to carry the uprights of 
sheathing supporting frameworks, said latter 
frameworks including horizontal stretcher ninem 
bers secured to and between said uprights. 
Another object of this invention is to provide 

a novel combined wall and roof skeleton frame 
of the kind above mentioned, wherein the ele 
ments making up the same comprise a mini 
mum of standardized parts which may be quick 
ly and easily assembled by simple operations re 
quiring no skilled labor, and without requiring 
use of complicated tool equipment; in fact neces 
sitating merely the use of simple wrench tools. 
Other objects of this invention, not at this 

time more particularly enumerated, will be un 
derstood from the following detailed description 
of tae Same. 

All illustrative embodiment of the novel build 
ing structure according to this invention is shown 
in the accompanying drawings, in which: 

Fig. 1 is a transverse vertical section through 
a puilding structure including the novel com 
bined wall and roof skeleton frame according 
to this invention; Fig. 2 is a fragmentary side 
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elevational view of the same, but drawn on an 
enlarged Scale; Fig. 3 is a horizontal Sectional 
view, taken on line 3-3 in Fig. 2; and Fig. 4 is 
a fragmentary perspective view of a portion of 
said form of the novel combined wall and roof 
skeleton frame, 

Fig. 5 is a fragmentary transverse vertical sec 
tion of a modified skeleton frame. 

Siimilar characters of reference are employed 
in the above-described views to indicate corre Sponding parts. 

In the drawings, the reference character 3 
indicates a suitable foundation upon which the 
building structure according to this invention 
may be erected. Suitably affixed upon said foun 
dation, to extend longitudinally along the tops of 
Opposite side portions thereof, are still members 

. In an illustrative form thereof, each sill 
member comprises an inverted channel-iron hav 
ing footing flanges 2 outwardly projecting from 
its sides. Said sill members may be secured to 
the foundation portions by bolts 3 adapted to 
paSS through the footing flanges 2 thereof, for 
anchorage in the foundation. 
The novel Combined wall and roof skeleton 

frame, according to this invention comprises a 
Series of Spaced columns arranged to rise from 
the Sill members. . . Said columns each com 
prise perpendicular side wall column sections is 
and One or more angularly offset roof column sec 
tions 15, said column sections being. coupled to 
gether end to end, and so that the roof column 
Sections extending from transversely opposite 
Side Wall column sections are adapted to con 
Verge so as to form the peak or ridge of the roof 
Supporting portions of the skeleton frame. Said 
column Sections are preferably made of metal 
pipe of suitable size. 
The side wall column sections 8 of each col 

lumn is provided at its bottom end with a fianged 
footing Socket f6 into which said bottom end is 
threaded or otherwise affixed. Said side wall 
column sections are erected to rise perpendicular 
ly from a Sill member 3, being affixed to the 
latter by bolts which pass through the flanges 
of their footing Sockets 6 and through said 
sill member . 
As shown in Fig. 1, a plurality of roof column 

sections 5 extend upwardly end to end from 
the upper end of each side wall column section; 
said roof column sections 5 being successively 
angularly offset, whereby such roof column sec 
tions 5, which extend from transversely oppo 
site side Wall column sections 4, converge so as 
to meet at their upper ends on a longitudinal 
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line determining the peak or ridge of the build 
ing structure. This arrangement, comprising a 
plurality of successively angularly offset roof 
column sections 5, is a desirable arrangement 
for building structures of relatively large size 
and high roof design, such, e. g., as would be 
necessary to provide a hangar structure for bal 
loons, aeroplanes and the like. 
As shown in Fig. 5, however, the roof column 

portion of each column may comprise a single 
roof column section 5, angularly extending from 
each side wall column section at a selected an 
gle according to the pitch of roof desired to be 
obtained. This arrangement is better adapted 
perhaps for small and comparatively low roofed 
building structures, such, e.g., as garages, sheds, 
and the like. 
The column sections making up each column 

are joined end to end by suitable coupling con 
nections. Such coupling connections are pref 
erably provided in the form of flanged coupling 
sockets 8 of suitable angularity. One Such coul 
pling Socket 3 is threaded onto or other Wise 
affixed to the respective opposed ends of adjoin 
ing column sections, so that their flanges may 
be brought into meeting relation, and then Se 
cured together by bolts 9 or like fastening 

ealS. - To define the peak or ridge of the building struc 
ture roof, it is preferable to provide a longitudi 
nally extending ridge plate 29 against which the 
fianges of the coupling sockets f8 of the upper 
most converging roof column sections 5 of op 
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posite columns may abut, and to which said cou 
pling socket flanges may be mutually secured by 
bolts 9 or like fastening means. 
Mounted on the several column Sections of 

each column, in suitably spaced apart relation, 
are a plurality of transverse bracket elements. 
Each bracket element comprises a pair of opposed 
members, each such member including a Semi 
circular clamp section 2 having a rearwardly 
projecting perforate ear 22 at one end, and a 
forwardly or outwardly projecting perforate 
carrying arm 23 at the other end. Cooperative 
members of such bracket elements are arranged 
to straddle the column sections so as to embrace 
the latter by their clamp sections 2, being there 
upon clamped thereto by fastening bolts 24 dis 
posed respectively through the opposed ears 22 
and the inward portions of the opposed carrying 
arms 23 adjacent to said clamp Sections. 

Carried by the carrying arms 23 of the bracket 
elements are sheathing supporting frameworks. 
These frameworks comprise uprights 25, prefer 
ably in the form of angle-irons so as to provide 
rigidity; inwardly projecting flanges of Said up 
rights being inserted between the free end por 
tions of the opposed carrying arms 23 of the 
bracket elements which are supported by the re- an 
spective column sections, and then Secured there 
to by bolts 26. Said uprights are provided in 
suitable sectional lengths so as to extend from 
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end to end of each column in outwardly Spaced 
or offset relation thereto and parallel to the 
respective column sections by which they are 
respectively supported, thus conforming to the 
planes of the side wall column sections and to 
the planes of the successively angularly offset 
roof column sections. Suitably secured to and 
between adjacent upright sections are stretcher 
bars 27, preferably in the form of channel irons 
so as to provide rigidity. Said stretcher bars 27 
terminate at their ends in angular perforate ears 
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2,307,215 
flanges of the upright sections 25, to which they 
are secured by bolts 29, or other suitable fasten 
ing means. 
From the above description it will be obvious 

that a very simple, and yet strongly rigid and eaS 
ily fabricated combined Wall and roof skeleton 
frame is provided, including outwardly facing 
intertying sheathing supporting frameWorks. 
Since the parts of such skeleton frame are ca 
pable of being assembled and joined together by 
bolts, it will be obvious that skilled labor is not 
required, and that little tool equipment other 
than wrench tools are needed in performing the 
assembling Operations. 
The Wall and roof skeleton frame may be ex 

ternally faced with any suitable form of sheath 
ing to close in the building structure. For ex 
ample, sheathing comprising corrugated sheet 
iron panels 30 as shown, may be utilized, the 
same being overlaid upon the face flanges of the 
upright sections 25, and then riveted or other 
wise suitably secured thereto. Preferably the 
sheathing panels are of such vertical length as 
to overlap at each apex of the divergent angles 
formed by adjoining column sections; thus pro 
viding desirable water shedding joints between 
successive courses of the sheathing. 
While corrugated sheet iron has been Sug 

gested as a sheathing material, it will be under 
stool that sheathing of any other kind, form or 
material, suitable for wall and roof closure, may 
be utilized. The ridge plate 20 is preferably of Such height 
or width as to project exteriorly beyond the 
planes of the adjacent sheathing panels, whereby 
there may be affixed to the freely projecting 
marginal portion of said ridge plate 20 a ridge 
coping member 3 of suitable conformation. 

It may be desirable to reenforce the skeleton 
frame or desired portions thereof by intertying 
adjacent columns thereof. As shown in Fig. 2 
by Way of illustration, this may be done by pro 
viding intertying stay rods extending between 
suitably disposed anchoring collars 32 clamped 

5 to the columns. Said stay rods preferably com 
prise opposed sections 33-34, having opposed 
threaded end portions joined by turn-buckles 35, 
whereby the stay rods may be tensionally ad 
justed. 
While I have shown and described certain Spe 

cific embodiments of this invention by way of 
illustration, it will be obvious that various 
changes could be made in the form and construc 
tions thereof without departing from the SCOpe 
of this invention as defined in the appended 
claims. It is therefore intended that all matter 
hereinabove described and shown in the accom 
panying drawings is to be interpreted as illus 
trative and not in a limiting sense. 

I claim: 
1. In a building structure, a combined Wall and 

roof skeleton frame comprising transversely op 
posed columns affixedly upstanding from a foun 
dation base, a plurality of said columns being 
spaced apart in the direction of the length of 
the building structure, each column comprising 
side and roof column sections angularly joined 
end to end and in such manner that roof column 
sections of transversely opposite columns con 
verge in meeting relation along a line in the ver 
tical plane of the roof ridge of the building struc 
ture, transversely disposed bracket elements en 
bracingly secured to the column Sections in 
spaced apart relation along the length of each 

28 to abut the faces of the inwardly projecting 75 column, said bracket elements having Outwardly 

  



2,307,215 
projecting carrying arms, sheathing Supporting 
frameworks comprising upright sections affixed 
to the extenities of Said carrying arms in out 
wardly offset but conformably parallel relation. 
to the angular disposition of the column Sections, 
said frameworks further including horizontal 
stretcher members affixed to and between Said 
upright sections, and roof and Side wall Sheath 
ing externally applied and affixed to the frame 
Works thus provided. 

2. In a building structure, a combined Wall and 
roof skeleton frame comprising transversely op 
posed columns affixedly upstanding from a foun 
dation base, a piurality of said Coluinns being 
spaced apart in the direction of the length of 
the building structure, each column comprising 
side and roof column sections angularly joined 
end to end and in such maniher that roof coi 
umn sections of transversely opposite coluniaS 
converge in meeting relation along a line in the 
vertical plane of the roof ridge of the building 
structure, transversely disposed bracket ele 
ments embracingly secured to the column Sec 
tions in spaced apart relation along the length 
of each column, said bracket elements having out 
wardly projecting carrying arms, sheathing Sup 
porting frameworks comprising upright Sections 
afixed to the extremities of Said carrying al’Ins 
in outwardly offset but conformably parallel re 
lation to the angular disposition of the column 
sections, said frameworks further including 
horizontal stretcher members affixed to and be 
tween said upright sections, reenforcing tying 
means extending between adjacent longitudinally 
aligned columns, and roof and side Wall sheath 
ing externally applied and affixed to the afore 
said frameWorks. 

3. In a building structure as defined in claim 
1, a longitudinally extending ridge plate upon 
which roof column sections converge and to 
which the same are secured, and an external 
coping member supported by said ridge plate to 
overlie the adjacently disposed portions of the 
roof sheathing. 

4. In a building structure, a combined Wall 
and roof skeleton frame comprising a longitu 
dinally extending ridge-plate, transversely Op 
posed columns affixedly upstanding from a foun 
dation base, a plurality of Said columns being 
spaced apart in the direction of the length of the 
building structure, each column comprising Side 
and roof column sections angularly joined end to 
end and in such manner that roof column Sec 
tions of transversely opposite columns converge 
upon and are secured to said ridge plate, trans 
versely disposed bracket elements embracingly 
secured to said column. Sections in Spaced apart 
relation along the length of each column, Said 
bracket elements having outwardly projecting 
carrying arms, and sheathing Supporting frame 
works comprising upright sections affixed to the 
extremities of said carrying arms in OutWardly 
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3 
offset but conformably parallel relation to the 
angular disposition of the colunin Sections and 
including horizontal stretcher members affixed 
to aid getWeein Said upright Sections. 

3. In a buliding structure, a combined Wall 
aid roof skeleton fiane conia prising transversely 
opposed coluialis affixedly upstanding from a 
foundation base, a plurality of Said columns be 
ing Spaced apart in the direction of the length 
of the building structure, each column compris 
ing a side column section and a plurality of roof 
column sections arranged in successively angu 
aciy offset, e3d to end relation and in such man 
iner that, the uppermost roof column sections con 
Verge in laeeting relation, means to join opposed 
ends of the couran Sections of each couran ir 
rigid coupled together relation, transversely dis 
posed bracket elements embracingly secured to 
Said column. Sections in Spaced apart relation 
along the ength of each column, Said bracket 
elements having outwardly projecting carrying 
arins, and sheathing Supporting frameWorks com 
prising upright sections affixed to the extremi 
ties of said carrying arms in outwardly offset but 
cCaliformably parallel relation to the angular dis 
position of the column sections, said frameworks 
including horizontal stretcher members affixed 
to and between said upright sections. 

6. In a buliding structure, a combined Wall and 
i'oof skeleton frarile comprising transversely op 
posed columns affixedly upstanding from a foun 
dation base, a, plurality of said columns being 
Spaced apart in the direction of the length of 
the building Structure, each column comprising 
a Side column Section and a plurality of roof col 
unn Sections arranged in successively angularly 
offset end to end relation and in such manner 
that the uppermost roof column. Sections converge 
in meeting relation, means to join opposed ends 
of the column sections of each column in rigid 
coupled together relation, transversely disposed 
bracket elements embracingly secured to said 
column sections in Spaced apart relation along 
the length of each column, said bracket elements 
having outwardly projecting carrying arms, 
sheathing Supporting frameworks comprising up 
right Sections affixed to the extremities of said 
carrying a rins in OutWardly Offset but conform 
ably parallel relation to the angular disposition 
of the column sections, said frameworks includ 
ing horizontal stretcher members affixed to and 
between said upright sections, and roof and side 
Wall sheathing extrenally applied and affixed to 
the frameworks thus provided. 

7. In a building structure as defined in claim 
6, a longitudinally extending ridge plate upon 
Which the uppermost roof column sections con 
Werge and to Which the same are secured, and an 
external coping member Supported by said ridge 
plate to overlie the adjacently disposed portions 
of the roof sheathing. 
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