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application filed January 27, 1913. Serial No. 744,503,

To all whom it may concern :
Be it known that 1, Franx J. Scuisuzg,

‘& citizen of the United States, residing at

Winthrop, in the county of Sibley and State
of Minnesota, have invented certain new and
usefal Improvements in Reinforced Tubu-
lar Building Units; and T do declare the
following: to be a full, clear, and exact de-
seription of the invention, such as will en-
able others skilled in the art to which it
appertains to make nnd use the same.

This invention-relates io metallic building
structures, and mere especially it is a unit
capable of use as a girder or column; and
the object thereof is to reinforce the tubular
shell of such a unit by sheet metal bracing
meutbers engaged with each other and with
the shell in such manner that no riveis or
bolis arc necessary, and the unit—if used
as o girder-—is strengthened against strains
in g direction perpendicular or oblique to
it. The object is carvied out by forming the
bracing members so that some of them by
their peculiar construetion extend completely
across the interior of the shell, while others
are complementary of the first; and the in-
vention consists 1 the specific details of
stricture and in the manner of assembling
the parts. ,

My preferred means for carrying out.the
imvention ig set forth in the following speei-
fication and claims, and shown in the draw-
ings wherein—

Figure 1 is a perspective view of a

-girder made in accordance with my inven:

tion, the front end being open. Fig. 2'is an
enlarged cross section {hrough this girder;
showing the preferred form of my invention.
[Fig. 3 18 a perspective view of one end of
one of the smaller or narrower bracing mem-
bers (the strut in the following description),

showing its body in the simplest form and

illistrating more particnlarly thie formation
of its foot. IMig. 4 is a similar perspective
view showing another form of the bracing
member ag stamped with stiffgning, irregu-
Taxities, and Fig, 5 is a’sectional detail on
the ling 5--3 of Tig. 4. TFigs. 6 to 10 in-
clusive arve dingrammatic end elevations of
the weveral strengtlhening members here-

_after described, Mg, 6 showing the V-
shaped member, Iig. 7 the A-shaped member,

Fig. 8 the horizontal member, and Trigs. 9
and 10 the two parts of the vertical or up-
vight member, the former being the strut
and the latter the brace in the following de-
seription. Tigs. 11 to 19 are dingrammatic
end elevations of different types of build-
ing units, all of which include the essential
feature or features of the present invention
but with the details differently disposed as
hereinafter referred to. Tig. 20 is a per-
spective detail of one end plate.

 The casing of this improved unit—be it
girder or column—is by preference made of
asheet of metal rolled or bent into the proper
cross sectional configuration so ag to form
what will hereinafter be called the shell 1,
with the edges of the sheet seenred to each
other as by a secam or crimp along one cor-
ner at 2 if the shell be of rectangular cross
scction, or along one side if it be circular
or oval, or of any other configuration de-
sired. From this it will be gathered that I
do not limit mysclf to the shape shown in
Fig. 1, but have illustrated the shell as rec-
tangular er angular because its corners are
useful in the following description. At its
ends the shell ig closed by a plate which may
well be constructed as shown in Fig. 20.
The body 3 of this plate s flat, and at its

‘edges it has inturned lips 4 spaced apart as

at § for the admission of the bracing mem-
bers hereinafter described, and these lips are
intended to slip into the end of the shell as
shown in dotted lines ot the right of Fig. 1,
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the shell itself being pierced with holes 6 -

‘directly over said lips and into which a drop

of solder may be placed to engage the end
member and hold it in position. There will
be little or no strain on this member, and its
use is to exclude dust, drafts, and mice from

“the intericr. of the structural unit.

The detailed structure of an clement on

‘the interior of this shell is well illustrated

in Fig. 3, 4, and 5, but is entirely optional
with the manufacturer.. Fig. 3 represents a
simple form of the narrow bracing member,

whese body 10 is flat, and whose lower edge

in the present instance is provided with a
right angular foot 11. In IFig, 4 tho same
blank has been stamped or formed with in-

dentations 12 in its flat body, the indeénta-

tions being punched first from one side and
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then from the other in staggered or alter-
nated relation to each other as seen in Fig.
5. This illustration is inerely typical as
showing one form of producing stiffening
irregularities in the otherwise flat body por-
tion of a member or leaf, whose edge extend-
ing into a corner or merging into an angle
or having a foot would need no stiffening
device. ' :

The gist of the present invention lies in
the provision of perpendicular and diagonal
members within the shell, especially when
the Iatter is rectangular in contour or nearly
so and when it is to be used as a beam or

5 girder to support some weight and hence will

have lateral strain thrown upon it, On the
assumption that the shell 1 is of oblong cross
section as shown in Fig. 2, I will therefore

. hereinafter refer to its top and bottom and
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#'sides as seen in that figure, although I do not

wish to be limited in this respect. I might’
also say at starting that, while I herein refer
‘to sheet mefal and prefer its use throughout,
it is quite cbvious that some or all of the
members of this unit could be of cast metal,
or in fact of other material than metal; and
it is even possible that the unit could be filled

“with cement as indicated by the dotted lines

By,

mTig. 12. I c-nsider it highly desirable to
avoid the necessity for any rivets or bolts,
and if the shell be formed without the crimp
9 the same may be replaced by a line
seratched or marked along one corne~ of the
shell on its exterior so that (if its ends are
closed or if it is filled with concrete) the
workman may be guided by this indicator in
determining the respective positions of the
diagonals and perpendiculars. A glance at
Tig. 18 will show the desirability.of this fea-
ture; obviously the unit therein illustrated
has greater strength to rosist vertical strain
in the position. shown, than it would have if
turned at right angles to this position and-in
which case there would be no bracing mem-
ber then extending ' vertically within the
shell. T might add that the stiffening irreg-
ularities, while described with reference to
one of the bracing members. only, might be,
applied to the shell, or might be emaployes in
some part of the unit and omitted m others.
in order to avoid the use of bolts, rivets, or
other fastening meaus I prefer to make as
reany of the bracing members as possible of
sheet metal and of such width that they will
extend from the wall of the casing or shell
to a point at or near its axial line, where
they have interengaging angles so that one
member may Tot slip upon anocther, and
whence they are continued to another wall
or angle of the shell; leaving as few of the
members as possible to be made of narrower
material or metal sirips, and by preference
these are disposed upright so that the lower-
most constitutes a strut rising from the bot-
tom of the shell to said common point and
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the uppermost constitutes a brace rising
from said common point to the to
shell. In the forms of this device shown in
Figs. 11 to 19 inclusive, different combina-
tions of the different eléments are .wrought
out, but in my preferred construction illus-
trated in Fig. 2 T employ all of the bracing
members now to be described.

The principal bracing element (shown in
Fig. 6) is what I call a V-shaped member,
and by preference it is formed from a single
piece of metal having two leaves 61 and 62
standing in planes at an angle o each other
and integrally united with each other at their
contiguous edges by an angle whose vertex

“is bent upward so as to form a reéntrant an-

gle 63. Ordinarily this member will be dis-
posed with the-edges 64 of its leaves stand-
ing within the corners of the shell as seen in
Figs. 11, 14, and 19, but it is quite within the
spirit of my invention that said edges could
be turned aside into feet 65 as seen in Fig.

of the
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16 where the V-shaped member is differently

.disposed within the shell.

The member of next greatest importance
is of A-shape as seen in Fig. 7, and it is

formed from a sheet of metal bent into two -

leaves 71 and 72 with a plain or external an-
gle 73 between them, the edges 74 of said leaf
by preference standing within the lower cor-
ners of the shell as seen in Figs. 1 and 11,
although here again they could be otherwise

disposed and possibly provided with feet 75

us seen in Fig. 17. In assembling these two
members it is essential that the external an-

gle 73 of the A-shaped member enter the re-

entrant angle 63 of the V-shaped member,
and the simplest arrangement of these two
members within a rectangular shell is possi-
bly best seen in Fig. 11. The interengage:
ment of the angles at the centers of the.
width of these members prevents them from
slipping on each other without the use of
bolts or rivets, and the fact that their edges
engage the corners of the shell prevents them
also from slipping. A beam as- thus con-
structed would have great stren’ il': with
comparatively little weight, and if the shell

“were square 1t would withstand horizontal
‘strain as well as it would vertical strain, but
it would withstand oblique strain better tHan

either. . In Fig. 12 the point where the ‘an-
gles interengage is not coincident with the
true axis of the shell, but this also is contem-
plated by my present invention. I consider
the beam a Iittle stronger with the V-shaped
member disposed above the A-shaped mem-
ber, because pressure from above does not
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tend to separate the interengaging angles,

and:if the unit shown in Fig. 11 were given
a one-quarter turn to the left I should not
consider it so strong. However, the pres-
ence of the crimp 2 will guide the'wrkman
in properly setting the beam. o
In many cases if is desirable that the unit
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should resish lateral steain, and in that in-
stance 1 provide it with a bovizontal brac-
ing wmember Lest seen in g, 8. 'This also s
made of sheet metal formed into two flat
strins or leaves 81 and 82 standing in a sin-
zle plane and united by an upstruek angle 83
which, when assembled with the members
ahove deseribed, fits under the reéutrant
angle 63 of the V-shaped member and over
the exterior angle 78 of the A-shaped mem-
As thix transverse member will not
have the ouler edges of its leaves extending
into corners of the shell, I provide them with
foet S5 which may well be forwed by simply
furning the sheel metal aside—at right an-
afes to the Teaves 1F the upright sides of the
shetl De flat as seen in Big, 2, possibly curved
a dittle as seen at 86 in Wig, 18 if the shell
be eireolar, and in sotae eases possibly being
giveua double bend fivst to one stde and then
to the other as seen at 87 in Tig. 15, I
naliy. one of the perpendienlars is what
wight be called the upright or vertieal mem-
Lere but ws the other perpendicular (the
horizontal mewber)  extends  completely
sevoss the Interior of the shell it s tmpos-
sible for the vertical menber to extend com-
pletely weross 1t at vight avgles thegeto, and
theeefore T ake this member in two pavis

o by Torming each of strip metal so thut

edeet 4t s abent as wide ss one of the leaves
of one of the sheet meta]l members. The

Cdbwermost part or ®strut” s well shown in
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Fig, 2, and comprises an upright body 10
with.a foot L1 at its lower end adapted to
vest apon the bottom of the shell. The
uppermost part or “brace” is well shown
in e, 10 wherein it is illustrated as having
a stmilar fng Dody 90 with a foot 91 at its
npper edge adapted to stand beneath the
top of the shell, and its lower edge formed
into a fange 92 which js itself starnped with
an upstrack angle so as to produce a chian-
nel 93 capable of resting over the top of the
refntrant angle 63 of the V-shaped fnember
when the parts ave assetbied as seen in Fig.
9, Tt follows that the fect 1t and 90 of
the two parts of the upright member, if

made wide enongh, will nol lip within the-

wall of the shell; the upper edge of the
strad cannot slip beeause 1t rests within the
angle 73 of the Asshaped member; and the
ehanne! 83 at the Iower end of the brace can-
not glip beeause it vests over the angle 63
of the V-shaped wmember. Therefore these
(wo parls ave held in striel alincent, and
pregsute upon the top of the beam is firmly

obviousty @ combination of the

e, 11 is

DA haped and A-shaped memboers. g 13
Cshows the Voshanad member combined with

the strng, and gl 14 the same Lo clements
areanged within a hesagona! shell and cora-
bired with the trangverse wewber. Fig. 15
shows the arrangement’of the same parts

8

within a cirenar shell, the only diilerence
boing that the fecl as secen at 87 may have
fo be bent a little ¢o as to fit within the
carved wall of the shell, and in this in-
stance the V-shaped member may be pro-
vided with feet 67. Iigs. 16 and 17 show
the A-shaped and V-shaped members com-
bined within a square or rectangular shell,
but disposed obliquely therein so that the
aitter edge of each Jeaf must here be pro-
vided. with fvel as indicuted at 64 and 75;
and Fig. 17 shows the addition of the trans-
verse or horizontud wember, which is here
disposed obliquely acro-s the interior of the
sauare shell il does not need its feet. i,
s is o diagrammatic view illusteating the

80

possibility of etiliziug twne Veshaped mem- -

bers having differcnt angles, two A-shaped
wmembers having different angles, and also
the transverse member and the upright
member; and {rom this view it will be clear
that quite & number of the vavions members
enuld be employed, so long as the angles at
about the center of the shell interengage
each other to prevent glipping.  Fig. 19 1s
Lut vne losteation of the apphieation of my
idea to an I-beam wlose easing constitutes
the shell in the present instance. Heroin
(he Yeshaped member 60 stands in the head
of the I. the A-shaped member 70 stands in
the base thereod, the dvnt 10 hraces the A-
shiuped wember, the brace 90 is within the V-
shaped member, but there are two horizontal
meabers 80 and w third part 100 in the ap-
right member, which part in this case can
well be made with a plain upper edge en-
tering the upstruck angle 83 of the hori-
zontal member and a channeled lower edge
$03 to stand over the angle of the lowermost
herizontal member 80, IProm this illustra-
tion it will be yuite obvious that the bracing
members could be amplitied almost indefi-
nitely, as when the beam is of considerable
height but not much widib, In all in-
stances, however, I prefer to employ the V-
shianped member shown in Fig. 6, whether its
pedatrant angle is supported by an A-shaped
member, the upstruck angle at the center of
a hovizontal member, or the upper edge of a
sbrut; or by any combinarion of these instru-
mentalities: and, as above suggested, each
and all of the members may be provided
with stiffenivg irregularities as typically
shown in Figs. & and 3.

The manner of forming and assembling
the various elements of this improved build-
ing unit constitnte no feature of the present
invention and need ndat be elaborated in this
specification,

What is claimed as new is:

1. A bnilding onit comprising o vectahga-
lar tubvlar shell, and dingonal and perpen-
dicular bracing members extending through-
oni the length thereof. cach dingonal consist-
ing of two oblique leaves united by an angle
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- and having their outer edges standing in

10

15

- 20

40

50

55

60

"entrant angle.

contiguous corners of the shell, the hori-
zontal member having lateral feet at its
outer edges standing within the sides of the

shell. ‘and its body passing between the,

angles of said diagonals, and the vertical

member consisting of two strips-of metal-

whereof the lowermost has a foot resting on
the bottom of the shell and its upper edge
stands within the angle of the lower diago-
nal, and the uppermost has a foot resting
under the top of the shell and its lower edge
engages the angle of the upper diagonal.

2. A building unif. cofnprising a rectangu-
lar tubular shell, and diagonal and perpen-
dicular bracing members extending through-
out the length thereof, each of the former
consisting of two oblique leaves united by
an angle and having their outer edges stand-
ing in contigwous corners of the shell, the
horizontal mefnber extending from side to
side of.the shell’and passing between the
angles of said diagonal members, and the
vertical member consisting of a strut rising
from the bottom of the shell into the apex
of said angles and a brace rising from the
latter to the top of the shell.

3. A building unit comprising a polygonal
tubular shell, a V-shaped bracing member
therein having its edges in upper corners of
the shell and a reéntrant angle in its vertex,
a lateral member connecting the sides of the
shell and lLaving an upstruck angle at its

_center entering said reéntrant angle, an A-

shaped member whose edges rest in lower

- corners of the shell and whose angle rests

under that of the lateral member, an up-
right strut supporting the angle of the A-
shaped member from the bottom of the shell,
and an upright brace whose upper edge
rests under the top of the shell and whose

lower edge has a channeled flange resting

over said reéntrant angle. »

4. A building unit comprising a polygonal
tubular shell, a V-shaped bracing member
therein having its edges in upper corners of
the shell and a reéntrant angle in its vertex,
an A-shaped member whose edges rest in
lower corners of the shell and whose angles

‘stand under said reéntrant angle, an upright

strut supporting the angle of the A-shaped
member from the bottom of the shell, and an
upright brace whose upper edge rests under
the top of the shell and whose lower edge
has a channeled flange resting over said re-

5. A building unit comprising a tubular
shell, a V-shaped bracing member therein
having a reéntrant angle in its vertex, a
Jateral member having an upstruck angle at
its center entering said reéntrant angle,’an
A-shaped member whose angle rests under
that of the lateral member, an upright strut
supporting said angles, and an upright brace

1,090,171

between the top of the shell and said re-

entrant angle. -

. 6. A building unit comprising a tubular
shell, V-shaped and A-shaped sheet metal
bracing members therein, a horizontal sheet
metal member passing between the angles of

_said members, and a strut supporting the

apex of the A-shaped member.
7. A building unit comprising a tubular

shell, a V-shaped bracing merber therein-

having a Teéntrant angle in its vertex, a

_lateral member having an upstruck angle at

its center entering said reéntrant angle, and
an A-shaped member whose angle rests
under that of the lateral member.

8. A building unit comprising a rectangu-
lar tubular shell, a V-shaped bracing member
disposed. with its edges in the upper corners.
and its vertex at the center thereof, said
vertex being provided -with a redntrant
angle, and an A-shaped member disposed
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with its edges in the lower corners of the -

shell and its vertex in said angle.

9. A building unit comprising a tubular

metallic shell, a V-shaped bracing member
disposed with its edges in contact with the

96

wall of the shell and its vertex at the center "~

thereof, said vertex being provided with a
reétrant angle, and a second bracing mem-

ber leading from a point within said angle . -

straight to the wall of the shell.’

10.” A building unit comprising a rec-
tangular tubular shell, a V-shaped bracing
member disposed therein with its edges in
the upper corners and its vertex at the cen-
ter thereof, said vertex being provided with
a reéntrant angle; and a second bracing
member supporting said angle.

11. A building unit comprising a 'tubular'-

metallic shell, a V-shaped bracing  membe:

disposed with its edges in contact with the
wall of the shell and its vertex. provided:

with a reéntrant angle, and- other bracing-
members leading from a point within said
angle to different points within the wall of
the shell. '

12. A building unit comprising a tubular

side and its ends closed, and a plurality of

sheet metal Hracing ‘members therein con-

sisting of leaves radiating from near its cen-
ter to its wall, certain of said leaves being
united in pairs by angles at said center in-
terengaging each other and supporting the
inner edges of the other leaves, and one
of the leaves so uhited having its outer edge
coincident with said seam. o

13. A rivétless building unit comprising

a rectangular tubular shell of sheet metal -

having a seam along one corher and'its ends
closed, and a plurality of bracing members
therein consisting of leaves radiating from
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near its center to its sides and corners, cer- -

tain of said leaves being united in pairs by
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angles at said center interengaging each
other and ¢ pporting the inner edges of the
other leaves, and one of the leaves so united
having its outer edge extending into the cor-
ner designated by said seam.

14. A building unit comprising a polyg-
onal shell, and a plurality of bracing mem-
bers therein consisting of leaves radiating
from a common point, those extending into
the angles of the shell having. plain outer
edges and the others having feet at their
outer edges turned at angles to their bodies
and resting against the inner face of the
shell.

15. A building unit comprising a rec-
tangular shell, and perpendicular and di-
agonal bracing means therein consisting ofr

-leaves radiating from a common point, the

3

diagonals having plain outer edges and the
other leaves having right angular feet at
their outer edges resting against the inner
face of the shell.

16. A building unit comprising a sheet
metal shell, and a series of bracing mem-
bers extending throughout the length there-
of and composed of metal leaves radiating
from a common point to-the shell and hav-
ing stiffening irregularities formed in their
bodjes: "

In tesiimony whereof I have hereunto set s

my hand in presence of two subscribing wit-

nesses.
FRANK J. SCHISLER.
Witnesses:
Cras, W. Quanor,
L. J. Lagson. |
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