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19 Claims.

This invention relates to improvements in roof
constructions and more particularly to arch con-
structions employed in the construction of the
roof.

5 An object of the invention is to provide an im-
proved arch construction consisting of a plurality
of arches arranged side by side, each arch being
made up of arch segments. The arch segments
are preferably though not necessarily of uniform

10 size and shape and may be previously cut prior
to the installation or erection of the arch. They
are assembled in end to end relation with the

joints between adjacent arch segments in one
arch arranged in staggered relation with respect

15 to the joints between adjacent segments in the
other arch.

An object of the invention isto provide an im-
proved construction for fastening the arch seg-
ments of an arch together and for fastening the

op arches forming an arch construction together.
The improved fastening means reinforces the
arches or the arch construction at the joints there-
of and effectively stiffens the arch construction
atb its joints.

o5  Another object of the invention is to provide an
w:ch construction hayving the above mentioned
characteristics in which the fastening devices not
only fasten and stiffen but also provide seats or
supports for struts between -adjacent arch con-

30 structions forming the roof.

Another object of the invention is to provide
an arch construction of a laminated character
having bolts or equivalent fasteners-extending
through the laminations or arches of the arch

35 construction, the holts being connected by angu-
lar pieces which also form anchors or means for
attaching tension members, such as-tension rods
or cables, used to connect adjacent arch construe-
tions.

40 Another object of the invention is to provide

a relatively simple, durable arch. construction in

which stresses can be-easily calculated and which

can bhe easily and qulckly constructed and as-
sembled.

With the foregoing and other objects in view,
which will be made manifest in'the following de-
tailed description, and specifically pointed out in
the appended claims, reference is had to the ae-
5 companying drawings for an illustrative embodi-

ment of the invention, wherein:

Fig. 1 is a partial view in side elevation illus-
trating a portion of an arch construction embody-
ing the invention.

55 Fig. 2 is a plan view of two a,rch constructions

45

(Cl. 108—23)

illustrating the manner in which they are con-
nected by struts and tension members:

Fig. 3 is a view on an enlarged scale of a joint
in the arch construction.

Pig. 4 is a vertical section taken upon the line
4—4 uypon Figure 3.

Fig. 5 is a view similar to Figure 3 illustrating
a slightly modified form of constructlon at the
joint,

Fig. 6 is a vertical section taken substantlally
upon the line 66 upon Figure 5.

Fig. 7 is a view similar to Figure 3 111ustrat1ng
a further-modification,

Fig. 8 is a sectional-view taken upon the line
8—8 upon Figure 7.

Fig. 9 is a partial sectional view illustrating a
further form of construction embodying the in-
vention.

Pig. 10 is a-sectional view taken upon the line
10—10- upon Figure 9. -

Referring to the  accompanying drawings,
wherein similar reference characters designate
similar parts throughout, the roof construction is
supported upon suitable walls, one of which is
indicated at 10. It consists of a- plurality of
spaced arch constructions, two of* which are des-
jignated -at 11 and 12 respectively. ‘Each arch

construction is of a laminated character and may
be considered as being made up of two or more
arches arranged side by side. For example in
Figure 2 the arch construction 11 may be con-
sidered as being made up of an arch composed of
arch segments 13, 14 and 15. The adjacent arch
is made ‘up of arch segments 16 and 17. The
arch segments are arranged in end to end rela-
tion and are of substantially uniform size and
shape. Their upper edges, as clearly shown in
Figure 1, are preferably shaped to conform fo the
curvature of the arch but this refinement may be
dispensed with under certain circumstances. It
will be noted that the joints 18 and 19 in one
arch of the arch construetion 11 are in staggered
relation with respect to the joints 20 in the other
arch so as to preserve as uniform a strength and
stiffness factor as possible. On the sides of the
arch construction at each joint there-are posi-
tioned small sections of angle iron 21 and 22, the
vertical webs of which lie flat against the sides
of the arch construction 11 and the flanges of
which project outwardly. These sections of angle
iron are positioned so that their flanges are dis-
posed a short distance beneath the upper edge of
the arch construction. Bolts 23, or equivalent
fastening devices, extend through the ends of the
angle irons 21 and 22 and through the ends of the
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arch segments forming the joint. They also ex-
tend through the center of the arch segment of
the adjacent arch. When these bolts are tight-
ened, the arch segments are effectively connected
together and the outstanding flanges on the angle
irons effectively stiffen the arch construction at
the joint. By having the flanges of the angle
irons 21 and 22 beneath the top edge of the arch,
these flanges may form seats or supports for the
ends of struts 24 which are disposed between ad-

jacent arch constructions such as those indicated

at 11 and 12. In some instances bolts 25 may be
passed through the ends of the struts and through
the flanges of the angle irons. Where the struts
are of wood they may be so formed as to be flush
with the top of the arch as shown in Figures 3
and 4. The ends of the angle irons 21 and 22
preferably have apertures formed therein pro-
viding for the attachment of the ends 26 of ten-
sion members 27 which may be tension rods or
cables provided with turnbuckles 28. These ten-
sion members are preferably arranged in the di-
agonal manner shown and serve to effectively tie
the arch constructions 11 and 12 together to form
a rigid structure.

In Figures 5 and 6 there is a modified form of
construction wherein steel angle iron struts indi-
cated at 29 are employed instead of the wood
struts 24. These angle ircn struts likewise rest
on the outwardly extending flanges of the angle
irons and are bolted thereto. The tension mem-
bers 27 may be used with these angle iron struts
in the same manner as with the wooden struts.

In Figures 7 and 8 a further modification is
illustrated wherein each joint has a pair of lower
angle irons 30 and 31 and a pair of upper angle
irons 32 and 32. Bolts 34 arranged on both sides
of - the joint extend through the arches and
through the vertical webs of the lower angle irons.

40 A similar pair of bolts 35 arranged on both sides
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of the joint extend through the vertical webs of
the upper angle irons and through the arches.
The flanges of the upper angle irons are posi-
tioned lowermost so as to be close to the flanges
of the lower angle irons. In this construction if
angle iron struts 36 are employed, the ends of the
webs of the struts are cut away so that the ends
of the flanges may be received between the
flanges of the angle irons on the arch construc-
tion and bolted thereto as by bolts 37.

In Figures 9 and 10 there is a further construe-
tion embodying the invention. In this construc-
tion each arch construction is made up of arch
segments 40 as before with angle irons 41 applied
to the sides of the arch construction at the joint.
The flanges of the angle irons which project out-
wardly from both sides of the arch construction
form ledges which suppert a curved wooden mem-
ber 42. This wooden member conforms to the
curvature of the arch and in turn forms a con-
tinuous ledge along the sides of the arch con-
struction for supporting sheeting or rafters 43
which may span the space between adjacent arch
constructions.

It will be seen from the above described con-
struction that the improved arch construction
is very simple. The various parts may be pre-
viously cut at & wood shop or planing mill and
easily and quickly assembled at the location of
the structure. The arch segments are not only
effectively tied together by the bolts but the joints
of the arch constructions are effectively rein-
forced by the angle irons applied to the sides
thereof at the joints. These angle irons serve
not only the purpose of stiffening and strength-
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ening the arch construction at its joints but they
form seats for the reception of struts and also
provide an attaching means for the attachment
of tension members.

The angle irons may have substituted therefor
any equivalent angular structure, such as for ex-
ample channel irons, T irons, or any other struc-
tural shape. Preferably, however, they have some
form of outstanding flange to stiffen the arch con-
struction against lateral bending. While it is cus-
tomary in a structure of this character to calcu~
late the bending moments as of only the full un~
broken section nevertheless the angle irons or
equivalent devices applied to the arch construc-
tion are capable of transmitting some bending
moments across the joint. While this factor does
not enter into the calculation of stresses never-
theless it is operative and serves to increase the
effective safety factor.

In most roof constructions the tension members
27 forming the diagonal bracing are used only ab
the end bays, that is the space between two end-
most arch constructions. While this has been
llustrated upon Figure 2 it is contemplated under
various circumstances to use the diagonal tension
members at intermediate points or between inter~
mediate arch constructions. The struls are
usually employed between all arch constructions
but if under certain circumstances it should be

found to be desirable to omit the struts such an

alteration is contemplated within the scope of the
invention. It is not necessary to have the struts
boited or otherwise secured to the angle irons.
In certain forms of construction they are merely
lagged or toenailed into the arches.

Various changes may be made in the details of
construction without departing from the spirit or
scope of the invention as defined by the appended
claims.

We claim:

1. An arch construction comprising a plurality
of arches positioned side by side, said arches being
formed of arch segments, the joints between ad-
jacent segments in one arch being staggered with
relation to the joints in the other, fastening de-
vices extending through both arches adjacent the
joints therein, and means positioned against the
outer sides of the arch connecting the fastening
devices across the joints, said means providing

ledges beneath the top of the arch serving as :

bases for supporting struts between adjacent arch
constructions.

2. An arch construction comprising a plurality
of arches positioned side by side, said arches being
formed of arch segments, the joints between adja-
cent segments in one arch being staggered with
relation to the joints in the other, fastening de-
vices extending through both arches adjacent the
joints therein, and means positioned against the
outer sides of the arch connecting the fastening
devices across the joints, said means having pro-
vision made for the attachment of tension mem-
bers on opposite sides of the arch to extend he-
tween adjacent arch constructions.

3. An arch construction comprising a plurality
of arches positioned side by side, said arches be-
ing formed of arch segments, the joints hetween
adjacent segments in one arch being staggered
with relation to the joints in the other, bolts ex-
tending through the arch segments adjacent each
end thereof, and angle irons connecting the bolts
across each joint, the cutwardly extending por-
tions of the angle irons being disposed beneath
the top of the arch providing ledges to support
struts between adjacent arch constructions.
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‘4. An arch construction comprising a plu;'ai-~

ity .of arches positioned side by side, said arches

“being ‘formed .of arch segments, the joints be-

tween adjacent segments in one arch being stag-
gered with relation to the joints in the other, bolts
extending through the arch segments adjacent

‘each end thereof, and angle irons connecting the

bolts across each joint, said ‘angle irons having
apertures .formed therein providing for attach-
ment of tension members between adjacent arch
constructions. .

5. A roof construction comprising a series of
arch constructions, each arch construction com-
prising a pair of arches made up of arch segments
arranged in end to end relation, bolts extending
through the arches adjacent the joints between
adjacent arch segmenfs, means connecting the
bolts adjacent the sides of the arch construction
across the joints, and struts between adjacent
arch constructions supported upon said connect-
ing means.

6. A roof construction comprising a series of
arch constructions, each arch construction com-
prising a pair of arches made up of arch seg-
ments arranged in end to end relation, bolis ex-
tending through the arches adjacent the joints
between adjacent arch segments, means connect-
ing the bolts adjacent the sides of the arch con-
struction across the joints on both sides of each
arch construction at the joints, and tension mem-
bers between adjacent arch constructions secured
to said connecting means.

7. A roof construction comprising a series of
arch constructions, each arch construction com-
prising a pair of arches made up of arch segments
arranged in end to end relation, the joints between
adjacent arch segments in one arch of any arch
construction being staggered with respect to those
in the other arch, bolts extending through the
arches adjacent the joints between adjacent arch
segments, means connecting the bolts adjacent
the sides of the arch construction across the
joints, and struts between adjacent arch con-
structions supported upon said conhecting means.

8. A roof construction comprising a series of
arch constructions, each arch construction com-
prising a pair of arches made up of arch seg-
ments arranged in end to end relation, the joints
between adjacent arch segments in one arch of
any arch construction being staggered with re-
spect to those in the other arch, bolts extending
through the arches adjacent the joints between
adjacent arch seginents, means conrnecting the
bolts adjacent the sides of the arch construction
across the joints, and tension members between
adjacent arch constructions secured to said con-
necting means on both sides of each joint therein,

9. A roof construction comprising a series of
arch constructions, each arch construction com-
prising a. pair of arches made up of arch seg-
ments arranged in end to end relation, the joints
between adjacent arch segments in one arch of
any arch construction being staggered with re-
spect to those in the other arch, bolts extending
through the arches adjacent the joints between
adjacent arch segments, means connecting the
bolts adjacent the sides of the arch construction
across the joints, struts between adjacent arch
constructions supported upon said connecting
means intermediate the ends thereof, and tension
members between adjacent arch constructions
secured to said connecting means.

10. A roof construction comprising a series of
arches, each arch being made up of arch seg-
ments arranged in end to end relation, angle irons

3

‘positioned against the'sides of the arch across the
‘Jjoints between arch segments, bolts extending

through the angle irons and through the arch

segments; and struts between -arches supported

upon said angle irons.

11. A roof construction comprising a series of
arches, each arch heing made up of arch seg-
ments arranged in end to end relation, angle irons
positioned against the sides of the arch across the

‘joints between arch segments, bolts- extending
‘through the angle irons and through-the arch

segments, and tension members between arches
secured to said angle irons.

12. A reof construction comprising a series of
arches, each arch being made up of arch segments
arranged in end to end relation, angle irons posi~-
tioned against the sides of the arch across the
joints bhetween arch segments, beolts extending
through the angle irons and through the arch
segments, struts between arches supported upon
said angle irons, and diagonal tension members
between arches secured to said angle irons.

13. An arch construction comprising a plurality
of arches positioned side by side, said arches being
formed of arch segments, the joints between adja-
cent arch segments in each arch being staggered
with relation to the joints in the adjacent arch,
and means secured to the arch construction and
extending across the joints in the arches provid-

ing seats for struts between adjacent arch con- 3

structions.

14. An arch construction comprising a plurality
of arches positioned side by side, said arches being
formed of arch segments, the joints between adja-
cent arch segments in each arch being staggered
with relation to the joints in the adjacent arch,
and means secured to the arch construction and
extending across the joints in the arches provid-
ing for attachment of tension members between
adjacent arch constructions.

15. An arch construction comprising a plural-
ity of arches positioned side by side, said arches
being formed of arch segments, the joints be-
tween adjacent arch segments in each arch being
staggered with relation to the joints in the adja-
cent arch, means secured to the arch construction
and extending across the joints in the arches
providing for attachment of tension members be-
tween adjacent arch constructions, and seats for
struts between adjacent arch constructions.

16. An arch construction comprising a plural-
ity of arches positioned side by side, said arches
being formed of arch segments, the joints be-
tween adjacent arch segments in each arch being
staggered with relation to the joints in the adja-
cent arch, and angle irons secured to the arch
constructions adjacent the joints in the arches
50 as to cross the joints in the arches, said angle
irons having outwardly extending flanges provid-
ing seats for struts between adjacent arch con-
structions.

17. An arch construction comprising a plural-
ity of arches positioned side by side, said arches
bheing formed of arch segments, the joints between
adjacent arch segments in each arch being stag-
gered with relation to the joints in the adjacent
arch, and angle irons secured to the arch con-
structions adjacent the joints in the arches so
as to cross the joints in the arches, said angle
irons having cutwardly extending flanges provid-
ing for attachment of tension members between
adjacent arch constructions.

18. In an arch construction, a pair of arches
arranged adjacent each other, each arch being
formed of arch segments arranged end to end
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with joints in one arch staggered with relation to
joints in the adjacent arch, bolts extending
through the segments on both sides of the joints
therein, flanged members positioned on both outer
sides of the arch construction at each of the men-
tioned joints, and struts having their ends sup-
ported upon the flanges.

19. In an arch construction, a pair of arches
arranged adjacent each other, each arch being
formed of arch segments arranged end to end
with joints in one arch staggered with relation
to joints in the adjagent arch, bolts extending

1,085,590

through the segments on both sides of the joints
therein, - flanged members positioned on both
outer sides of the arch construction at each of the
mentioned joints and connecting the bolts across
the joints, and tension members secured to the
flanges adapted to be extended therefrom to an
adjacent arch construction without passing
through the arches.
VINCENT K. CATES.
RALPH H. CONGREVE.
AXEL V. PEDERSEN.
EDWARD D. SEAVER,
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