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1
My mventmn relate_s ‘_ broa,dly to bmldmg oon-

struotzon and more pertlculerly to an 1mproved
.. oonstruotlon of prefabncated orossbrldge for

bracing ra,fters Jolsts or scantlmgs in bmldmg'

~construction.
- One of the obJects of my 1nvent1on is to pro-
vrde a oonstructmn of prefa.brmated bridge which
can be mexpenswely manufactured on a 1Nass
produotlon scale for eﬁio1ently
ipists or soantlmgs in building oonstructlon o
"~ Another object of my invention
a construction of crossbmdge for bracing rafters,
jol ists or sosntlmgs in building. oonstruotwn in
which the elements of the bridge are. arched
both long1tud11:1allzs:r and transversely for insuring
substantlal rigidity .in the bridged constructmn
while allowing sufﬂe1ent elestlmty in the bracing

to compensate for settlement and movements

r normal shrmkages or warpage. of floors_sup-
ported by the joists or. roofs supported by the
rafters, or ether types of surfeoes supported by
framing members

Another obJeot
a oonstructron of
structwn which may be readily
or struck from metal or other su1tsble materials,
and sheped for
rangement for qu1ck removsl to
working position of rest between
to be braced.

Still another object - of my mvention is to
| promde a oonstruotwn of crossbridge having
outstruck proJectmg portlons opposite each end
thereof, serving  as strengthening and attach-
ment means for the brace and having recessed
portions intermediate the ends thereof serving
as means for imparting resiliency to_the bridge
for insuring that sufficient vieldability to the

of my mventmn is to prowde
orossbrldge for bu1ldmg con-
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economical packed or nested ar- |
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~ having recesses cut therein. at suoh
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brldge throughout its installed life for compen- .

- gsating for changes in the position of the joists
and associated floors or skin.

- Other and further obj eots of my 111vent1on

reside in the construction of crossbridge. as set

forth in the following spec1ﬁcat1on by reference

to the accompanying. drawings in which:

Figure 1 is & Cross sectional view. showing the
crossbridege of my invention installed between

beams of & floor; Fig.21s a perspec-
the crossbridges illustrated
in Fig. 1, the view showing the crossbridge
slightly turned ebout the longltudmal axis there-
of; TFig. 3 is a plarl view of the crossbr1dge of
my invention; Pig. 4 is
of the crossbridge; F1g 5 is a fragmentsry view
of one end of a modified .form of . crossbridge

embodying my invention;

the joists or
twe view of one of

g side. elevetmnal view

F1gs 6 '7 and 8 are
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| construotlon wh1oh

| ﬂo or

rected -to a

| sults often enoountered

2.

cross sect1onal mews showmg vermus sectmnel
forms in which- the crossbrldge of my ‘ihvehtion
may be construoted and Fig. 9 is 2. side eleva-
tion of the brace havmg the trensverse seotlon'

of Fig. 7.

As a result of long exper1ence m buﬂdmg GOIl-
structlon I heve found. that it is hlghly important

to avoid e:ny type of. bre,omg in floor and Jjoist
tends.- to memtam the 100f

or floor in a t00. r1g1d_ly stiff or. set. pos1tlon. "The
ne1lmg of crossbreces between Jolsts benee,th a
has. usually resulted in the bowing of ‘the
fioor surfsce as . the rafters and ‘floor shrml,. by
na,turel drymg out The breemg prov1ded by

.....

such wood braces 1s often so I‘lgld thet the sur-
fsoes of the floor. must bow or othermse deform
to allow for settlement or expansron and 2180
contraction of the wood. - My. invention 1is di-
construotmn of brace Whmh may
from. sheet metal or molded

- T

be readﬂy pressed

from. plastics. and. so shaped as to impart suf-

ficient res1herlo§,:r to the Jo1sts and associated
floor construot1on to -permit the. vielding of the
brace suﬁlolently to eliminate. the disastrous re-
ina change out of level
from the shift or. the bowing of the fioor surface
and . essoclated structural elements. . I prov1de
a crossbrace of psrt1ally curved sect1or1 with the
ends. thereof provrded with . outstruok portmns
whwh serve both as strengthenmg and engaging

means and mth ah intermediate ‘arch. portion
positions

thet the reqmred y1eldab111ty is 1mparted to the
erch oonstruetlon to allow the arch to yleld to
the l1m1ted extent requ1red through normsl
elterna.te shrmkmg end swellmg of the Jolsts
mthout 1mpa1rmg the eﬁeotweness of the brace
to stiffen the joists end permanently hold them
in ahgnment so they develop their full des.rgned
stl ength
Referrmg to
braces of my

the drewmgs 1r1 detml the cross-
mventlon are. 1llustrsted in . Fig.
between Jolsts 1l snd 2 which suppmt
the floor. des1gr1eted generally at 3. The bridges
aYre. 111ustre.ted erremged crosswise or transversely
of the Jo1sted or heam, floor. construetmn at &
and 5. The brldgmg is 1nstalled the, same as
any common orossbrldgmg closely. adJacent each
other in cross—srrengement to apply effective,
contmuous bheam reinforcement between the
joists . in substsnt1ally the same_  plane. . Tne
orossbraoes 4 and J are. 1dent1esl in. construo-

‘tion as shown more pertloularly in Iigs.. 2, 3

and 4. In Fig, 2 it will be observed that the |
crossbrace is formed from thm sheet . mdterlal
such as sheet steel and 1s substentmlly cireular
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in cross section adiacent the center thereof as
represented at 8, with the side walls of the
central section terminating in substantially
straight edges 7 and 8. The eentral portion of
the brace is bowed outwardly in one direction

while the ends of the brace are fiatiened out

at 8 and 10 and are given a slicht curve oD~
posite te the curvature of

6. ‘The contoui of the brace along the lon-
gitudinal edges thereof simulates a substantially

tne central portion

10

eompound curve or a wave-like shape while the -

fransverse section is substantially “U-shaped.”
The end 8§ is divided with a somewhat distorted
U-shaped slightly curved recess {|{ in the eng
thereof providing a pair of rafter engaging or
‘biting points or teeth 12 and (4 The opposite
€nd of the brace is flattened out and tapered
- to a point or single biting tooth blade as repre-
sented at 15. The engaging point {5 is beng
at substantially an obtuse angle with respect
to the plane of the terminating end 19 of the

brace. This structure enables the brace 1o have

the pointed end 15 thereof presented to a rafter
in a substantially horizontal plane when the
brace is installed. The pointed end 15 is rendered
substantially rigid with respect to the end (¢
Ol the brace by means of the outstruck parailel

- gessive sti

20

longitudinally extending rip portions 8 and {3,

The outstruck ribs 16 and 1T place the metal
of the brace between the pointed end {5 and
the end of the brace at 18 under condition of
reinforcement for obstructing the tendency - of
the brace 18 to revolve about its axis or change
its angularity with respect to the plane of the
point 19, during the process of Installstion or
any time thereafter. R
- The opposite end of the brace 9 ig provided
with an outstruck finger member 8 which is
formed from the metal of the end 9 of the brace,
leaving a substantially V-shaped aperture 5
therein. The finger (8 provides a spacing or
dimensioning member for facilitating the instal-
lation of the brace as represented more particu-
larly in Fig. 1. The builder in installing the brace
first jabs a pointed end i2 or |4 into the side of
the rafter 1 at a position adjacent the top thereof
as gaged by the outstanding finger 18, which pro-

jects in a plane substantially perpendicular to a

neutral axis through the brace which I have rep-

resented by the theoretical line 29 in Fig. 4. I
have also indicated the neutral axis 28 in Figs.

1, 2 and 3. The finger |§ allows the builder to

observe the approximate position at which the
brace is to be jabbed into the side of the joist I.
The operative is prevented from anplying the
brace at too high a position on the Joist | as the
extremity of finger (8 would strike the under
surface of the floor 3 or a batten or temporary
member used before the flooring is put down. On
the other hand, the operative by gaging the gap

between the extremity of finger 8 and the under

surface of floor or batten 3, will not attempt to
push the pointed ends 12 and {4 of the brace into

the joist 1| in a position too far below the under

suriace of the floor 3. When the sharp point {2
or 14 of the brace has thus been forced into the
joist 1, the operative slides the sharp biting end
15 of the brace in g substantially horizontal di-
rection “with the grain” for enabpling the sharp
end 15 to bite or seat itself into the side of the
Joist 2. This is entirely a sidewise movement,
~which sets both points 12 and 14 and does not
disturb the relative penetration of the points 12
and 14 into joist 1. | |

In a modified form of my invention, as illuygs-

S
&1

4

4.5

form two warped

tural units, or a variety of

- 1Ing, distribution and sale.

‘nating at each end

- 88.

4

vrated in iﬂig._ 5, the pointed end of the brace I8

Is continued in a plane which Is substantially in
ling with the neutral axis 2o of the brace gs
represented at 21. | |

the curvature of the brace in OpGsite direc-
tiens is more clearly represented in Flig. 4, from
which it will be observed that the central portion

of the brace at § is kowed in one direction repre-

senited by surface 22, while the end wvoriions of
the brace are bowed in the opposite directions to
or arched portions as repre-
seitted at 23 and 24. This sunstantially com-
pound surface and curve imparts to the orace
that quality of rigigity necessary to suiffen the
prace as a structural element and yet to provide
for sufficient flexibility of the brace to allow for
natural expansion or contraction of thie huilding
structure. To further relieve the brace of ex~
ness or rigidity, I provide perferations
1N the central portion of the brace as represented
at 25 and 26, in spaced positions aiong the length
oI the brace. Intermediate the perforationsg 25
and 26 I provide recesses or noiches at 27, 28, 23
and 39 which relieve rigldity of the brace as spa-
tial conditions of the -building structure units
shift or change. The numper of apertures and
notches required may be varied as experience
may require for bracing various types of struo-
conditions normal to

conditions of load or span. - |

The structural form of-the brace illustrated in
¥igs. 1, 2, 3, 4 is proportioned to suit the practical
tunctions of manufacture, shipping, warehous-
The form shown has
proven very effective in construction and instal-
lation. In Pig. 6 the mid-section of the piece is
shown as an inverted U with langed stiffenine
edges at 83 and 34, with variations thereof shown
In Figs. 7 and 8. In any case, such mid-sections
are developed as surfaces extending in length and
flowing into other Cross~-sectional shapes termi-
In a flat-bar-section, shaped
for engagement with tha materials to be braced.
While the sti Tening flanges are not required for
vhe shorter lengths in practice, they are indicated
10T the longer pieces used in wider beam or joist
spacings to achieve a satisfactory L over R ratio
or “radius of gyration” in g strut to obtain nec-
essary higher strength. )

in Fig. 7 I have shown a structural brace in
which longitudinally extending intermediate
shoulders 35 and 36 are formed on each side
thereof with g, Substantially u -shhaped interme-
alate rib 37 formed between the shoulders 35 and
The sides of the brace terminate in edge

ilanges represented at 38 and 39.

60

11 Fig. 8 I have shown a further modifieq form

61 brace which is worked from sheet metal and

formed with a central rib portion 48 having op-

posite shoulder portions 1 and 42 pressed in
th_e sldes of the brace and with -the edges ter-
minating in flanges 43 and 44 serving to impart

- rigidity to the brace.

70

75

~Various other structura] forms may be im-
barted to the brace for Imparting that compo-
site degres ¢of flexibility and stiffness to permit
self-adjustment to the building after the brace
18 placed in bosivlon. Sufficient springiness is
brovided in the several structures shown to aliow
for the yielding of the brace both vertically and
longitudinally in a restricted degree while main-
faining the bracing properties afforded by the-
Structural unit. e S

1he arc-shaped ends of the brace, reentrani
arc ior the head and: extended-arc for the toe
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(foot or ‘heel) -enable- easy penetration (of“the

wood) at the pointed -head-end - and - also, by

1ateral (horizontal pushing) -action at- the- op-
posite or toe-end (with the grain or into the grain
of the wood), both such penetrations: are-easily
attained merely by manual pressures and. without
the employment of tools. -The unique~-arc shapes
of my construction and the construction-of the

two ends are such however that after initial

penetration of the wood or other like material
having grain -and hardness, '~-1:h'e---'sr-es-i*stance-Ei-s
progressively-and rapidly Dbuilt up against-exces-
sive penetration in order-to set the-ends-of the
prace in solid bearing at each end and equalized

each to the other, when the shaft -of the -piece

takes over further mechanical work-as a strut
or brace in compression. ‘Both ends-together and
with the shaft interact to-effect the perfect set
‘desired to develop the ultimate self-adjusting
purposes -of the brace. The shaft and both-ends
are so formed in combination that, when critical
resistance to penetration is offered by ‘the vary-
ing density or hardness of the wood or-other ma-
terial the unigue mid-section of the brace cou-
nled with its camber away from & straight axial
tine further coupled with the warped shape near
the ends, will _
and bow -1o-ngitudirrally--without failure or undue
loss of strength. -Excessive bow to the brace 1s
readily seen or felt by the hand-of the -installer
wherefor it - -becomes impossible 10 apply this

wrace in -such-manner that excessive stiffness or

rigidity is imparted to the structure so braced.
" yith time, the joists shrink and the brace is
imbedded more firmly due to fatigue in the wood
and the brace is sprung glightly more in its de-
sisned direction and later, when the wood swells
due to natural causes of temperature and humid-
ity or both, the spring in the brace recovers or re-
laxes and so continuously adjusts itself to the
ever-and-always changing - dimensions of the
<tructure. The brace thus is said to breathe con-
currently with the structure, which may be sald
to pant. | | L
It will be observed that the arrangement of
one end of one hrace 1S contra~opposed to the
other end of the coacting brace. ‘One end of each
hroce is an exact inverse .
end. This identity in structure facilitates manu-
facture in that the brace, if struck from a strip-
sheet is made complete without any waste of ma-
terial whatsoever. - o
~The shape of the structural unitv Is such that
the units may be nested compactly for shipment
and removed directly from the shipping carton
and installed without nailing or the use of tools.
The engaging points or teeth i2 and 14 serve in
- eu of nails with respect to
while the knife-edged flat heel 1§ serves as the
engaging means for the adijacent joist for apply-

cause the shaft to spring-upward

duplicate of the other

the side of one joist
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ing the continuous diagonal bracing force be-

tween the joists.
While I have described

realize that modifications in the construction

may be made and I intend no limitations upon

my invention other than may be imposed by the
scope of the appended claims. - -

What I claim as new and desire to secure by
Letters Patent of the United States 1s as follows:

1. A bridge for bracing and staying a plurality
of spaced joists comprising a. brace member hav-
" ing an arch-shaped portion intermediate the ends
‘thereof and terminating at one end in a pair of
spaced piercing teeth and terminating at the

_ the brace of my inven-
tion in certain of its preferred embodiments, 1.

65

70

“application:of said piercing teeth to

5

other end in-acutting member, said plercing teeth

constituting spaced shiftable centers about-which
said cutting member-is adjustable,-and a spacing
finger outstruck from -said -brace- member - ad-
jacent said teeth for. measuring- the position--oi
the side-of-a
joist. - |

‘9. A bridge for bracing and staying a plurality
of spaced joists comprising.a brace member hav-
ing an arch-shaped po;rtion.i:nterme'diate--the ends
thereof and terminating at one end in a pair of
spaced piercing teeth and terminating -at the

other end in a -cutting:- member, said teeth con-

stituting: spaced. shiftable -centers about which

said cutting member is- adjustable  and an out-

struck finger projecting. substantially normal-. to
the axis of said brace member intermediate ‘the
piercing teeth thereof and operating to-measure
the position of application-of the- piercing-teeth
to-the side of a joist. - |

9. A bridege for bracing and staying a. plurality

of spaced joists comprising 2 resilient member

arched intermediate the ends thereof and having
a transverse section throughout the major-length

5 measured intermediately of the ends that pre-

sents a-convex. external surface-and a concave
internal surface, said. member terminating at one
end in a pair of spaced piercing teeth, and-termi-
nating at the opposite end-in-a centrally disposed

cutting toe, said spaced teeth forming centers
‘about which said cutting toe is operative to swing
with said teeth as shiftable centers,and a spacing

inger projeciing from the convex. external sur-
face of said member adjacent the spaced piercing
teeth for providing a measuring guide for setting
said teeth with respect to-the side-of a joist.

4. A bridge for bracing and staying: a; plurality
of joists- comprising- o brace member having a
preformed arch-shaped  poriion extending lon-

-gitudin‘ally--__intermédia;te- the -ends ‘thereof,” with

one of said ends provided with a substantially U-.
shaped recess terminating in spaced penetrating

teeth at opposite- extremities ‘thereof, said brace
member terminating at-the-opposite end thereof

in a substantially U-shaped centrally disposed

cutting toe, said teeth and said toe being operative
to effect diagonally opposite- engagement - with
the sides of spaced joists, and a pair of longitu-
dinally extending spaced ribs, disposed between

-

said cutting toe and said brace member in sym-
metrical positions on opposite sides of the cen-
tral axis of said brace member 1or strengthening
said cutting toe with respect to said brace mem-
ber, said brace member being resilient through-
out the arch-shaped portion thereoi.

5 A bridee for bracing and staying a plurality
of joists comprising a resilient brace member of
curved transverse section having a preformed
arch-shaped portion intermediate the ends there-
of and terminating at one end in a substantially
U-shaped recess having spaced penetrating teeth
at opposite sides thereof and terminating at the
opposite end in & substantially U-shaped central-
1y disposed toe, said teeth and said toe belng op-
erative to effect diagonally opposite engagement
with the sides of spaced joists with said teeth con-
stituting shiftable centers about which said toe
is adjustable, and a pair of longitudinally extend-
ing spaced ribs disposed within the curved trans-
verse section of said brace member for strength-
ening the arch-shaped portion of said brace mem-
her. | o

6. A bridge for bracing and staying a plurality
of spaced joists comprising a brace member

75 formed from resilient material having a pre-
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formed arch-shaped portion intermediate the
ends thereof and terminating at one end in g pair
of spaced piercing teeth, and terminating at the
other end in a transversely disposed tapered cen-
tral cutting member, said piercing teeth consti-
tuting spaced sghiftable centers about which said
cutting member is adjustable and a plurality of
spaced notches formed in the central part of the
arch-shaped portion of said brace member. |
1. A bridge for bracing and staying a plurality
Cf spaced joists comprising a brace member
formed from a resilient material having a pre-
formed arch-shaped portion intermediate the
ends thereof formed in g substantially U-shaped
transverse section and terminating st one end in
& bair of spaced piercing teeth and terminating
at the other end in a cenurally disposed cutting
member, said piercing teeth constituting spaced
shiftable centers about which sald cutting mem-

ber is adjustable, and a pair of symmetrically ar--
ranged shoulders extending longitudinally of the

arch-shaped portion of said bridge within the
sides of the U-shaped transverse section, said
transverse section extending beyond the said
shoulders and terminating in peripheral flanges.
8. A bridge for bracing and staying a plurality
0f spaced joists comprising a preformed arch-
shaped brace member having a substantially U-
shaped transverse section and verminating at one

end in g pair of spaced piercing teeth and at the :

other end in a central cutting member, and means
in the substantially U-shaped transverse section
ol said brace member for predetermining the ri-
gidity of the brace. |

9. A bridge for bracing and staying g plurality
of spaced members and a surface supported
thereby comprising g substantially resilient pre-
formed arch shaped brace member formed from
thin sheet material having a curved transverse
section terminating in side portions extending in
substantially arcuate contours on a longitudinal
axis through the brace member, said arcuate
- contours being formed on radii located on oppo-
site sides of the longitudinal axis of said brace
member and being contiguous end-to-end with
alternate arcuate contours curved In one direc-
tion and the intermediate arcuate contour curved
in the opposite direction and penetrating portions
al opposite ends of said brace member for es-
vablishing connection with the spaced members
to be braced.

10. A bridge for bracing and staying a plurality
of joists with respect to = surface supported
thereby comprising g longitudinally extending

A

19

490

8 _
substantially resilient preformed arch-shaped
orace member formed from thin sheet material
having a curved transverse section terminating

in side portions extending in substantially arcu-

ate contours in successive alternate end-to-end
contiguous positions on a longitudinal axis

successively concave
and convex with respect to each other along the
longitudinal axis of the brace member with pene-
trating portions at Obposite ends thereof for en-
sagement with joists to be braced, said brace
member having the alternate contours arcuate

thereof substantially enveloping the longitudinal

aXls through said brace member while the inter-
mediate arcuate contour extends bevond the said
longitudinal axis through the brace member.

11. A bridge for bracing and staying 3 plurality
of joists comprising a resilient member having a,
substantially arcuate transverse section inter-
medlate the ends thereof and extending in a
longitudinally disposed preformed arch terminat.-
Ing at one end in a pair of spaced transversely
arlanged piercing teeth and terminating at the
opposite end in a centrally arranged cutting toe
disposed in g transverse plane, said spaced teath
operating as shiftable centers embedded alter-
nately in the side of a joist about which the cut-
ting tee is shiftable in the plane of said cutting
toe in g radii with either of sald spaced piercing
roints as a center, from either of two directions
with said cutting toe entering the coacting sur-
face of an adjacent joist with a shearing action
from either of two direections.

GEORGE E. EICEENLAUE.
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