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16 Claims. (C.189-1) 
My invention relates to the construction of light 

Weight and strong stee buildings and has for One 
of its objects the provision of a building which is 
proof against fire, wind storms, termites, earth 

is quakes and other destructive forces. . 
Another and important object of the invention 

is the provision of a steel-frame for moderate 
sized dwellings particularly, which may be par 
'tially fabricated in a manufacturing plant and 

0 subsequently groved to the site where it may be 
quickly and accurately erected without exercise 
of anore than ordinary skill, and which frame 
While being erected will become self-centering, 
'Sei-leveling aid also sei-parabing. 

6. The present inventioz makes it possible to 
govide a lilding is Waic the roof and side 
walls are integral with the main struts or col 
airs of the versical walls continuing over the 

if &res. This featre inakes for greater 
2 strength and ease of assembly. 

Another object of the invention is the pro 
Vision of a Rey construction and method for erec 

OER waere: a meterials for an average size 
develling Enay be transported to the site in a very 

2s few loads with the frame being transported in 
the for Era of partially fabricated girders which 
eno?y both a side-wall joist and a roof rafter. 
a keeping with the objects of the invention the 
other aesakers of the frame comprise 8 nulti 

3 picity of short accurately shaped pre-manufac 
tied inexpers which act as highly accurate Raeans 
for Casing the frame to toecore self-alining. 

he short Ienaoers are so arranged and manus 
factured with respect to the aforesaid girders 

35 that there is only one way in which they can be 
put in place and that is the right way. One of 
the salient features of this invention makes it 
possible for an amateur to erect a complete frame 
with the use of only one tool. Where the struc 

40 ture is large or of complex architecture electric 
welding at certain points is the only other fas 
tening required. 

Nails, bolts, screws and like fasteners are not 
required by reason of this invention and in keep 

4sing with the present trend for better housing it 
is an object of the invention to provide a hone 
low in first cost and which represents a good loan 
by reason of the fact that it will be in the best of 
condition even after the loan is absorbed. 

60 Buildings in conformity with this invention are 
at once practical and possible by reason of the 
fact that they may be both pre-hanufactured 
and erected singly or in quantitles at a noderate 
initial investinent on the part of the Raatfac 

sisturer. Also this invention is an economic advan 

', riceted in a large mill. 
sing the same parts in partitions, floors, fences, 

"garden walls and the like as are used in the 

tage in that the material used is standard Small 
size round steel stock such as can be obtained 
from any in or local dealer. Transportation of 
the partially manufactured structure to the site 
is facilitated by reason of the fact that the 5 
largest parts or girders are only a fraction of 
an inch in thickness and yet when two or more 
of these are later interconnected according to this 
invention they provide a collar of equally as 
great strength as if they had been fully fab- 10 

The invention perElits of 

Outside Walls and roof. 
It is another object of the invention to prose 5 

vide a frame to which any for of outside and 
inside wall may be added with ease. It is corre. 
monly believed that lath or wire and stucco was 
are the most economical and accordingly the irie 
vention is directed to a frame to which building 2 
felt, wire, and the like may be actually "sewed” 
to the frame with the use of ire wire. Resists ince 
to quakes and windstons is oest prograoted by 
having the plaster and stucco walls as a Sub 
stantially integral part of the frame. 

Air-space insulation setweeRa the Walls is 32s 
other object of the in Yegion and general site 
ability for economic yeara-around air-conditioEigs 
Also the space between Wis nay be free f"OE 
"fire-stops' as there is Eoining to 2. 30 

Obviously such construction nakes for easy 
installation of air-ducts, conduits, piping &nd 
the like as well as permitting the newer practice 
of warning the inner was of a building by first 
conducting heated air over the strface thereof 35 
before same is allowed to directly enter the rooES. 
It is believed that conditions indicate the 3d-e 
vantage of a building whicharaay be added to froE 
time to tine and to which other wiring or plane 
ing may be easily added. Such is among the 40 
objects of the invention, in this connection it 
will be understood that the usual dwelling of ap 
preciable architecturai skill is in reality a plu 
rality of small interconnected units. The pres 
ent invention makes it possible to construct each 45 
unit or wing, or even each room as a unitary part 
or structure; all of which may be interconnected 
to provide an inexpensive but extremely rigid 
building. . . 
In carrying out the invention the only dinners- 50 

sion to be known to the manufacturer is the wal 
height and roof pitch. From this the thin girders 
are fashioned. These girders are provided in a 
govel manner with shoulders and recesses on 
which, or in which all other parts must be post- 55 



O 

5 

20 

25 

30 

35 

4. 

45 

50 

5 

65 

70 

75 

2 
tioned and thus the girders, which are accurately 
to easily manufactured insure great accuracy 
and ease of erection. 

I have illustrated my invention by the accom 
panying drawings in which: 

Figure 1 is a front elevation of a section of a 
building Wall constructed according to the in 
vention; this view showing all parts as having 
been interconnected and shows the same girder 
Spacing as is used for Ordinary wood joists. 

Figure 2 is a horizontal Sectional view of the 
parts shown in Figure 1. 

Figure 3 is a plan view of one of the diagonal 
or load-supporting braces shown in the shape in 
which it is manufactured prior to being put in 
place. 

Figure 4 is a fragmentary side view of one of 
the girders showing it before the other parts are 
applied by which it is so incorporated in the struc 
ture. In this view the girder is shown as extend 
ing integrally into the roof area, where it is ex 
tended by another piece to which it is secured by 
means hereinafter more specifically described. 

Figure 5 is a plan view of one of the horizontal 
braces or links just as it comes from the man 
facturer. 
Figure 6 is a diagram showing the side walls, 

roof and one end wall of a structure erected ac 
COrding to this invention. 

Figure 7 is a horizontal-sectional view of two 
adjacent walls of any building constructed by 
this invention and showing the manner in which 
Walls at right or other angular disposition with 
respect to each other may be rigidly intercon 
nected to form any desired contour thereat, such 
as a rounded corner. 
More specifically a girder comprises the outer 

rod 0, the inner rod f f, the diagonal braces 4, 
etc. and the short horizontal braces 2, 2 etc. 

The braces 2 have their ends 5, 15 looped tight 
ly around the corresponding rods on the horizon 
tal plane or normal to the axis of the rods while 
the braces 4 have their ends 6, 6 similarly 
fashioned and secured to rods. Between brace 
ends 5 and 6 where they are adjacent there 
is invariably provided, in the form being now de 
Scribed, a Space 7. Each end of each brace 
forms that which is hereinafter known as a load 
Supporting or thrust collar or shoulder. At points 
where it is not expedient to provide the type of 
braces shown, sheet metal gusset such as 8, in 
Figure 4, and such as 25, in Figure 6, may be 
employed and attached by welding. 
The rods fo and i? are of relatively small 

diameter inexpensive round steel stock and ir 
respective of length only the compression strength 
and shear need be taken into consideration since 
it will appear hereinafter to those skilled in the 
art that bending moments of the rods are ab 
Sorbed by and distributed thru the entire steel 
Structure into which the rods are incorporated. 
The braces are of even smaller diameter stock 
and are accurately formed and positioned by 
suitable jigs or fixtures employed in the manufac 
ture of this girder to insure all spaces T and all 
ends 5, 6 etc., being equally spaced with re 
Spect to another. Such uniformity and such ac 
curacy is easily obtained in the manufacturing 
plant but to make the girder easily transported 
after being manufactured, it is by reason of this 
invention thin arid very light in weight. As at 9 
where the girder turns to extend over the roof 
area, both rods are integral and as shown in Fig 
ure 6 may continue well up the corresponding 
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slope of the roof. While a single girder should 
continue up One Wall of the building over One roof 
slope, over the peak, down the other slope and 
back to the foundation 25, it is sometimes nec 
essary to have the girder in Sections. Such sec 
tions however are joined by sleeves such as 2. 
which cover the break 20 in the rods ends. These 
sleeves are provided with elongated slots 22 which 
facilitate welding the rod ends to the correspond 
ing sleeve. Since a brace such as 4, and other 
diagonal braces later described, connected to 
Opposite rods extend over the divided area, the 
entire Sectional or multi-piece girder is just as 
Strong as if the rods were not divided. In fact 
the girder is continuous in any event and it is 
apparent from Figure 6 that the side walls and 
roof of the building are all one. 
The braces f2 and 4 have their principal ex 

tents tangential to the rods to which they con 
nect; braces 2 being to one side of the girder and 
braces 4 to the other side so that greater strength 
is provided than if the axes of the braces were all 
normal to the axis of the rods. Where the braces 
tangentially connect with the rods, as well as at 
other points of encompassment of the rods, they 
are securely welded so that the finished girder is 
an accurately assembled, strong and easily han 
dled product furnished to the builder at less cost 
than he could possibly construct a similar article 
at the Site. 
Along With a plurality of such girders the man 

ufacturer Supplies a multiplicity of members 3, 
hereinafter known as the diagonal braces, and a 
multiplicity of the simple members 5 which are 
hereinafter known as the horizontal connecting 
links. Before the foundation such as 25 is poured, 
or before there is need to anchor the girder to 
the foundation, two such girders are by any suit 
able means held side-by-side and connected as 
shown in Figure 2 first by connecting adjacent 
rods with the links 5, 5, 5, etc. These links are 
provided with the ends only partially looped as 
shown in Figure 5 so that they are readily hooked 
Over the rods and these loops are very slightly 
contracted in manufacture so that they are a snug 
fit and Will not readily drop out of place before 
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being finally cinched. It will be understood that 
any Well known large size of wire forming or bend 
ing tool is finally employed to bend the ends 24 
of the braces 5 completely around the corre 
Sponding rods. The rods being provided with the 
Spaces 7 between the brace ends 5 and 6, the 
links 5 may be quickly and accurately positioned 
and the parts are manufactured so that an end 
24 Will initially fit easily but closely in a space 7. 
When the end 24 is finally cinched around the 
rod the slight deformation of the steel will cause 
the end 24 to fit very snugly in space f7, so se 
curely in fact that in moderate sizes of building 
there is no need to weld the end 24 to the rod 
Since the ends 5 and 6 are securely welded at 
the factory. 
While there are various methods which will 

Suggest themselves for interconnecting the gird 
ers the following is one method which is advo 
cated: When two such girders are hooked to 
gether by the links 5 and before these links are 
cinched around the rods, the diagonal links such 
aS 3 are put in position and cinched around the 
rods until two girders are interconnected thruout 
their lengths; whereupon the links 5 are finally 
Cinched around the rods. The reason for this will 
be apparent hereinafter. 
The diagonal truss-links 3 are each identical 
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and interchangeable and are accurately manu 
factured so that the partially looped ends 24 

10 

thereof are accurately spaced. Since the main 
extent of these loops are diagonal and since the 
shoulders fs and fs provided on the girders are 
horizontal, the ends 24 of links 3 are bent to a 
horizontal plane by an accurate jig used in their 
manufacture. These links are of greater length 
than the spacing of the rods which they are to 
interconnect. Therefore, while the two adjacent 
girders are hooked together in spaced relation 
ship by the links 5, the links 3 when held hori 
zontally will permit of their ends being hooked 
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Over the rods which they are to engage. Now 
from such position a link 3 may be turned to rock 
its upper end up under the shoulder 5 or 6 
which it is to abut while the other end of the link 3 
will be rocked into abutment with a corresponding 
shoulder of the other rod which it is to engage. 
Held in this position the act of cinching the ends 
of the links 3 around the corresponding rods will 
result in one girder being accurately centered with 
respect to the other. These diagonal braces are 
connected as shown in Figure 1 until there is a 
pair of diagonal braces in each rectangular frame 
space bounded by two girders and two of the 
braces 5, with one end of each diagonal brace 
connected to a girder rod and with the other end 
connected to the other or opposite rod of another 
girder. These diagonal braces in addition to tak 
ing the major part of the load act at the same 
time to locate or position the girders both verti 
cally and horizontally. The ends of these di 
agonal braces may be welded to the rods if re 
quired but if welding is to be employed, or under 
any condition, the ends of the horizontal links are 
cinched into position. 
When these latter ends are finally clamped 

around the rods there is a final take-up of all 
slack and a slight forcible movement of the gird 
ers into closer proximity. This movement puts a 
final compression on the load-supporting diago 
nal braces which locks their ends 24 in final posi 
tion against the shoulders provided by the ends 
5 and 6 respectively of the girder braces. In 

this way one girder after another is added to the 
structure until side walls and roof are complete. 
An end wall composed of two units 33, fash 

ioned the same as the side walls, is shown in Fig 
ure 6 and in this view is shown the application of 
improvised or special links such as 26. These 
are used to join two wall sections when the di 
mension of a wall is not a multiple of the girder 
spacings. This wall is shown as provided with an 
opening or door 37 which is formed by leaving out 
the corresponding ends of overhead girders. Ow 
ing to the fact that both by the horizontal links 
and by the diagonal links each girder is connected 
to those girders at either side of it, the entire 
structure is self supporting even where the girders 
do not continue down to the foundations. 

Illustrating how a side wall, and an end wall 
may be connected by improvised links such as 28 
and 27, I have shown in Figure 7 the ends of two 
walls at right angle to each other. The inner 
rods at the extreme ends of these walls. are inter 
connected by the short links 28 (also shown in 
Figure 6) and the outer rods 0 are intercon 
nected by curved links. 27 which provided for 
well rounded corners where they are advanta 
geOS. 
. From the use of three parts; girder, links 3 and 
links 5 in suitable number any other wall or par 
tition, floor, ceiling or the like (not shown in Fig 
ure 6) may be constructed. Likewise garage 

3 
walls, garden Walls, fences, etc., may be con 
structed from the same parts. 

Particularly by reason of the continuity of a 
girder from the foundation at One side of the 
building to the foundation at the other side a 
complete covering such as indicated by the heavy 
line 30 in Figure 6 may be extended over the en 
tire building and there are then no joints to leak 
at the roof peak or at the eaves. 

It will be observed and particularly appreciate 
ed by those skilled in the building arts that by 
reason of the accurate and interchangeable parts 
supplied by the manufacturer, little skill is re 
quired and when the building of full size is fin 
ished it will be found to have as much strength 

10 

5 
combined with light weight as is found propor- . 
tionately in a wire-bird-cage. Likewise, to use 
a homely but very apt comparison, the entire 
structure goes together with the ease, accuracy 
and dispatch of mechanical erector toys. 
When the structure or wall built by this meth 

od is complete and suitably anchored in the 
foundation it. will be found that all forces are 
evenly distributed and resolved and since the 
shoulders f S and 6 are welded to the rods at 
close intervals there is practically no opportunity 
for bending moment in the rods and the total 
cross sectional area of the rods, even tho they be 
very small diameter stock, will be ample to with 

20 

25 

stand the compressive force of the entire build- 30 
ing. 

both the inner and outer surfaces of the frame 
are defined by the horizontal braces 5 which are 
purposely placed forwardly of the corresponding 
vertical rods. These links so positioned provide 
an accurate plane on which inner and outer wall 
materials may be built up. Of course these 
braces provide an excellent attachment for pre 
cast building slabs, flat wall tile, masonry Veneers 
or the like but they are even better suited to use 
as a foundation for the less expensive wire and 
plaster or wire and stucco walls. In Such case 
it is proposed to lay the usual combination of 
paper or felt and hog-wire or lath contigous to 
these links with the wire preferably held in slight 
spaced relationship to the felt or paper by usual 
furring clips or the like. 
Owing to the horizontal plane of the links 5 

and their accurate disposition, such combination 
of paper and wire may be actually "stitched' to 
the frame by the use of fine wire so that when 
the monolithic plaster wall is eventually built up 
it becomes a substantially structural part of the 
frame as distinguished from wood joist practice 
in which the stucco is held only by the sparse enr 
gagement of nail-heads with a few strands of wire. 
: It will be apparent now that I have provided 
articles of manufacture and a method or methods 
for fabricating same by their interconnection to 
form all types of buildings; all within the objects 
of the invention. The foregoing disclosure has 
been quite specific as to design of parts, construc 
'tion of the entire building and as to the methods 
and steps to be followed; this being done only by 
way of example and to make a full disclosure of 
all ideas and inventions suggested by this dis 
closure, and not with any intent to limit the scope 
of this invention which is of a broad nature and 
set forth in the appended claims. 
I claim: 
1. As an article of manufacture a knock-down 

building frame comprising a plurality of girders 
and a multiplicity of links; each girder compris 
ing a pair of spaced parallel rods and spaced 

. u 

By the construction employed the planes of 

35. 

40 

45 

50 

55 

60 

5 

70 



3 

26 

25 

30 

40 

45 

55 

60 

65 

70 

4. 
braces Connected at their ends to interconnect 
said rods and thereat forming load supporting 
shoulders; Said links formed for interconnection 
of a plurality of said girders and having rod-en 
gaging ends formed to rest each in load-support 
ing engagement with a corresponding shoulder. 

2. As an article of manufacture a knock-down 
building frame comprising a plurality of round 
stock girders and a multiplicity of links; each 
girder comprising a pair of spaced round-stock 
rods held in spaced parallel relationship by spaced 
interconnecting braces having their ends wound 
around Said rods to form load-supporting shoul 
ders; said links formed for interconnection of a 
plurality of such girders and having rod-engaging 
looped ends formed to rest each in load-support 
ing and girder-spacing abutment with a corre 
sponding shoulder, 

3. As an article of manufacture a knock-down 
building frame comprising a plurality of girders 
and a multiplicity of links having diagonal ex 
tents and horizontal ends; said girders each com 
prising a pair of Spaced parallel rods intercon 
nected by spaced braces having their ends form 
ing load supporting shoulders on said rods where 
they engage same; said links formed for inter 
connection of a plurality of said girders and hav 
ing rod-engaging ends formed to rest each in load 
supporting and girder-spacing abutment with 
Said shoulders. 

4. As an article of manufacture a knock-down 
building frame comprising a plurality of girders 
and a multiplicity of links; each girder compris 
ing a pair of spaced parallel rods and Spaced 
braces connected at their ends to interconnect 
said rods and forming thereat groups of evenly 
spaced load supporting shoulders providing a de 
fined space between each adjacent pair of shoul 
ders; said links formed for interconnection of a 
plurality of said girders and having rod engaging 
ends formed for abutment with said shoulders; 
some of said links formed for diagonal intercon 
nection of a forward rod of one girder with the 
rear rod of another girder; other of Said links 
formed for positions normal to the rods and with 
their ends to fit in the spaces provided between 
shoulders. 

5. As an article of manufacture the combina 
tion of a plurality of girders and a multiplicity of 
links; each girder comprising a pair of Spaced 
parallel round rods held in position by braces 
having their ends turned about the correspond 
ing rod to form shoulders thereat, and the links 
being formed with rod-engaging ends spaced to 
interconnect rods of opposed girders by load-Sup 
porting abutment with said shoulders. 

6. As an article of manufacture a knock-down 
building frame comprising vertical rods formed 
with horizontal circumferential shoulders, said 
shoulders being arranged in Spaced pairs, and a 
multiplicity of links for interconnection of said 
rods having their ends originally bent in U-shape 
to hook over said rods and having been bent sub 
sequently for circumferential engagement of Said 
rods; each end abutting a corresponding shoul 
der. 

7. The frame as in claim 6 and further includ 
ing; certain of said links having their ends 
formed and positioned to fit in the spaces be 
tween said shoulders to hold said rods in spaced 
position; other of said links having their ends 
angularly disposed so that one end of such link 
in abutment with a shoulder on one of said rods 
positions the other end of said link in similar 
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abutment with a shoulder on a diagonally op 
posed rod at a higher elevation. 

8. The frame as in claim 6 and in which said 
rod-engaging ends of said links are inclined with 
respect to intermediate parts of the link for 
diagonal interconnection of adjacent rods. 

9. As an article of manufacture a plurality of 
rods formed with evenly spaced annular en 
largements thereon forming load supporting 
shoulders, and a plurality of links formed origi 
nally with U ends for hooking engagement with 
Said rods; said ends having been Subsequently 
bent around a rod; each bent end abutting an 
annular enlargement, 

10. The article as in claim 9 and in which the 
ends of said links are disposed on parallel planes 
and the intermediate portion of each link is in 
clined with respect to such plane so that One end 
of a link abuts one shoulder on one rod and the 
other end abuts a shoulder at another elevation 
on a diagonally opposed rod. . 

11. The article as in claim 9 and in which the 
ends of certain of said links are disposed on par 
allel planes and the intermediate portion there 
of is inclined with respect to such plane so that 
one end of a link abuts one shoulder of one rod 
and the other end abuts a shoulder at another 
elevation on a diagonally opposed rod; other of 
Said links being shorter and having all portions 
On a common plane. 

12. In a building frame the combination of four 
struts each formed with equally spaced load Sup 
porting shoulders normal to their axis, a link 
having one end looped around one of said struts 
and there-at resting on Said shoulder with the 
other end correspondingly engaging a diagonal 
ly opposite strut and abutting a shoulder On the 
Second named strut at higher elevation, a Secord 
link having its ends similarly engaging a shoul 
der of the third strut corresponding to the shoul 
der first named on the first named strut, with 
a shoulder on the fourth strut corresponding to 
the first named shoulder on the second named 
Strut. 

13. The frame as in claim 12 and further in 
cluding links disposed normal to the axes of Said 
struts and tending to bring said struts into a 
Smaller-dimension rectangular relationship and 
thereby placing the first named links under corn 
pression between said shoulders. 

14. The hereindescribed method for erecting a 
steel building consisting in first providing a plu 
rality of rods with spaced load supporting shoul 
ders, then linking the rods in spaced pairs, then 
linking the pairs together in parallel spaced re 
lationship, and then wedging diagonal braces 
between the shoulders of each rod and the next 
uppermost or lowermost shoulder of a diagon 
ally opposed rod. 

15. The hereindescribed method for manufac 
turing and erecting a building consisting in; 
placing pairs of rods in spaced relationship at the 
factory and connecting them with braces hav 
ing their ends turned around the rods to form 
shoulders arranged in pairs with a space be 
tween each pair, then transporting the so formed 
girder to the site, then erecting the girder, then 
erecting a similar girder beside it, then loosely 
linking the girders together, then providing di 
agonal braces having rod encompassing ends 
spaced so that one end will abut the underside of 
a shoulder of one rod of a girder while the 
other abuts the top surface of a lower shoulder of 
the other rod of an adjacent girder, cinching 
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then completing the aforesaid linking together of 
the girders. 

16. In a building Wall the Combination of a 
plurality of rods arranged in spaced rows, and 
links connecting the rods of one row with the 
rods of the other row; each end of each link 
where it connects with a rod being in load-trans 
mitting abutment with the corresponding end of 
another link; sorine of said links extending hori 

S 
zontally and some extending diagonally; some of 
the links exterding from rods of one row each 
to the directly opposed rod of the other row; 
other links extending from rods of one row each 
diagonally to a relatively offset rod of the other 
grow; said links distributed evenly and co-extens 
sively of the wall to form a homogeneous struc 
tre. 
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