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To all whom it may concern: 

UNITED STATES PATENT OFFICE. 
JOSEPH B. STRA Uss, OF CHICAGO, ILLINOIS. 

BRIDGE AND PROCESS OF MAKNG THE SAME 

No. 811,257. Specification of Letters Patent, Patented Jan. 30, 1906. 
Applioation filed Decemberl0, 1904, Serial No. 236,406. 

Be it known that I, JosepH.B. STRAUss, a 
citizen of the United States, residing at Chi 
cago, in the county of Cook and State of Illi 
nois, have invented a certain new and useful 
Improvement in Bridges and Processes of 
Making the Same, of With the following is a 
specification. 
My invention relates to improvements in 

concrete or concrete-steel bridges and the 
process of making the same, and has for its 
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struction and process of this description. 
object to provide a new and improved con 
My invention is illustrated in the accom 

panying drawings, wherein- - Figure 1 is a plan view of a bridge embody 
ing my invention with the floor removed and 
before completion. Fig. 2 is a side elevation 
of a bridge embodying my invention when 
completed and with the floor in position. 
Fig. 3 is a sectional view taken on line 33 of 
Fig. 1 before the hollow sections are filled in. 
Fig. 4 is a sectional view taken on line 44 of 
Fig. 1 after the hollow sections are filled in. 
Fig. 5 is a side elevation of two of the hollow 
sections with parts broken away, showing. 
the method of construction and connection. 
Fig. 6 is an enlarged plan view showing the 
method of connecting the ribs of the bridge 
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with the cross-pieces or diaphragms. Fig. 7 
is a plan view of a part of the bridge, showin 
one form of floor before the flooris completed. 
Fig. 8 is an enlarged sectional view on line 
88 of Fig. 7 after the floor is completed. 

Like letters refer to like parts throughout 
the several figures. 
One of the objects of my present invention 

is to provide a concrete or concrete-steel 
bridge which can be made in sections in the 
shop and then transferred to the place where 
the bridge is to be assembled and there placed 
in position. As shown in Fig. 1, which illus 
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trates the bridge before completion, such 
bridge consists of a series of ribs AA, pref 
erably extending the length of the bridge 
and connected by cross-pieces or diaphragms 
C. Each of the ribs is made up of sections 
A' A' A', &c., EE to be made up sepa rately and assembled. The strengthening 
cross-pieces or diaphragms C are also made 
separately and placed in position. The sec 
tions of the ribs and the diaphragms C are 
preferably made up in hollow shell-like pieces 
and are then assembled to form the outline of 
the bridge and are then filled in to form the 
complete structure. These sections may be 

and, as shown in Fig. 4, they are simply 
e 7o 

erly spaced whi 

the ends thereo 

'single supporting piece 

formed in any desired manner. As illus 
trated in Figs, 3, 5, and 6, each sectionis pro 
vided at the top with the reinforcing or sup porting bars or pieces D, which are separated 
the proper distance to secure the proper 
width of the rib. Aseries of wires or looped 
connecting-pieces D'are attached to the sup 
porting-pieces D and are formed into loops 
of such length, as shownin Figs, 3, 4, and 5, 
as to secure the desired height of rib. These 
connecting-pieces may be attached to the 
supporting-pieces in any desired manner, 
hooked over such supporting-pieces. 
loops are preferably connected together at 
the bottom in some desired manner, as by 
means of the pieces D', which may be at 
tached theretolby wires or in any other man 
ner, so as to SR the connecting-pieces prop 

e the concrete is being ap 
lied thereto. The parts thus connected 
orm a frame, and then concrete or cement or 
the like is applied to this frame, so as to form 
comparatively thin walls and provide a hol 
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low shell or section. The outside of these sec 
tionsis preferably made smooth and the inside 
rough as shown, for example, in Fig. 3. The diaphragms or cross-pieces Care made 
in substantially the same manner. I prefer, 
however, to connect the supporting-pieces D 
of these EE O diliga aCTOSS , as shown at E, so as to form 
means for connecting the diaphragms to the 
ribs. In these E.g. there may be a 
entirely around the diaphragm, so as to form 
8, E. The sections of the ribs and the diaphragms are made up in the shops 
and the ends of the supporting-pieces D are 
left exposed. I prefer also to provide these 
sections at intervals with rods or bolts F, 
which pass through engaging pieces F, such 
rods or bolts being surrounded by separators 
F, thus holding the sections in proper shape. 
When the sections are to be assembled, they 
are placed in proper relation, to each other 
and are connected in position. A conven 
ient means for doing this is to permit the 
ends of the supporting-pieces D to overlap, 
as shown in Figs. 5 and 6, and to then provide 
holts G, which pass through these support 
ing-pieces and through the end pieces E of 
the cross-pieces or diaphragms C, such bolts 
extending through both ribs and entirely 
across the bridge, as shown in Figs. 1 and 6. 
These bolts are also preferably provided with 

and it may extend 
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sleeves G, which act as separators. The sec 
tions are preferably provided at the bottom 
with fastening-pieces D, which are embedded 
in the cement walls and which project there 
from, as shown in Fig. 5, and overlap. A 
bolt G' passes through these ends and 
through the diaphragm C. This bolt is simi 
lar to the bolt G and has the spacing or sepa 
rating sleeves upon it. The fasteningrpieces 
D are preferably connected at their ends to 
the connecting pieces D. The fastening 
pieces D are left at their ends free from ce 
ment in a manner similar to that described 
in relation to the Supporting-pieces D. 
The diaphragms Care provided at the bot 

tom with holding -pieces D, (see Fig. 3,) 
which extend entirely across the end of the 
diaphragm and are bent around on the sides 
and embedded in the walls, the ends being 
connected with connecting-pieces D', similar 
to those used in the sections of the ribs. The 
end pieces E are preferably bent at the point 
of connection, so as to be brought into prox 
imity to the supporting-pieces D to act as 
separators and to hold the parts in their 
proper relation. I also prefer to provide a 
series of anchor-bolts H, which pass through 
the walls of the ribs and project into the in 
terior thereof and into the interior of the 
cross-pieces of the diaphragm C, as shown in 
Figs. 3 and 6. 
The diaphragms or cross-pieces are pref 

erably connected with the ribs opposite the 
point where two sections of the ribs are 
united. After the diaphragms and hollow 
sections are in position they are properly 
alined and the joints filled with cement or the 
like, the exposed ends of the supporting 
pieces being also covered, so as to make a 
smooth exterior surface. The sections are 
thenfilled in with concrete and iron or the 
like and the material left to dry. In filling 
in these sections steel “T's', I (see Fig. 4) or 
other iron may be used in any desired quan 
tities and of any desired size or shape. 

It will be seen that when the material 
dries and hardens there will beformed a solid 
corprete or concrete-steel construction. The 
floor J may then be placed in position and 
may itself be of concrete or concrete-steel or 
of any other material. • . 

. . It will be seen that by means of this con 
struction I am enabled to form a concrete 
bridge which may be made up in light sec 
tions, so that the bridge may be erected, as it 
were, in outline and subsequently filled in 
with steel and buik cancrete, permitting the 
sections to be erected singiy and permitting 
the work to progress from one or both sup 
ports. 

It will further be seen that this arrange 
ment greatly cheapens the construction and 
does away with the expensive forms and false 
work now required it making concrete 
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bridges. Whatever facing is to be done can 
be done in the shop. by properly facing the 
outer surface of the sections, and hence no 
facing is required in constructing the bridge. 
The shells may be made in any suitable shop 
and shipped to the locality where the bridge 
is to be erected. 

It will be seen that instead of having the 
expensive false work the parts which hoid 
the concrete in shape while drying become a 
permanent part of the bridge. 
Any cracks which may develop in the oil 

crete will not appear on the surface inder 
these conditions. 

It will be seen that the sections have com 
munication with each other at their ends, so 
that the concrete when filled in forms, as it 
were, a continuous core which passes from 
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one section to the other, so as to unite them 
in solid structure. Each of the ribs of this 
device, therefore, forms a horizontal girder 
supported at the end and free between the 
ends, the solid core uniting with the cement 
shell-like sections so as to constitute a solid 
structure. 

It is also evident that this construction 
may be applied to piers and all otherforms of , 
concrete or concrete-steel construction. In 
the claims I have used the term “concrete,' 
and I use this term broadly to cover any con 
struction where concrete or concrete-steel or 
cement or the like is used. 

I have described in detail a particular con 
struction by means of which the sections are 
formed; but it is of course evident that this 
construction may be varied in many particu 
lars, and I therefore do not limit myself to 
the particular construction, form, and ar 
rangement shown. - 

In Figs. 7 and 8.I have shown one manner of forming the floor, although, as before 
stated any form of floor may be used. In 
these figures I provide a series of floor-pieces 
K, preferably made of concrete or the like. 
As shown in these figures, such floor-pieces 
are provided with rigid pieces of steel or the 
like, K', embedded in the concrete. The ends 
of the floor-pieces are bent, as shown in Fig. 
8, so as to hook over the sides of the hollow 
sections of the ribs. In forming the floor the 
floor-pieces are placed in position and slightly 
separated, the space above the diaphragms 
or cross-pieces Cbeing left open, as shown in 
Fig. 7. The concrete or the like is then filled 
in, so as to cover the floor-pieces, thus mak 
ing the floor integral with the filling in the 
ribs and cross-pieces. 

If desired, pieces of steel or the like K3 may' 
be embedded in the floor, as shown in Fig. 8. 
These steel pieces may run in either direction 
or in both directions, if desired. The mate 
rial will alsoE. in between the floor-pieces, 
so as to firmly bind them together. When 
this form of floor is tised, the outer edges of 
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the hollow sections of the ribs are made 
longer than the inner edges, as shown in Fig.- 
8, so as to hold the floor material in position 
while drying and form a proper facing there 
for. In these s" I have shown two ribs 
for purposes of illustration; but it is of 
course evident that the number of ribs may be 
multiplied to meet the conditions presented. 

I claim 
1. A concrete horizontal girder comprising 

a series of shell-like sections placed end to 
end and communicating with each other, 
said sections having concrete walls and a 
solid concrete core extending from one sec 
tion to the other and binding them together 
into a rigid self-supporting structure. 

2. A concrete bridge comprising a series of 
separated concrete ribs formed in sections 
and connected together, and a series of con 
crete lateral diaphragms separately made 
and fastened in position between said ribs. 

3. A concrete structure comprising a se 
ries of separated concrete ribs formed in sec 
tions and connected together, and a series of 
concrete lateral diaphragms separately made 
and fastened in position between said ribs, 
said concrete lateral diaphragms fastened to 
the ribs at the points where the sections of 
the ribs are united. 

4. Abuilding-section comprising separated 
supporting-pieces, a series of looped connect 
ing-pieces attached thereto at intervals, a 
concrete facing supported upon said support 
ing and connecting pieces so as to form a hol 
low shell-like section, the ends of the sup 
porting-pieces left free from cement. 

5. The combination in a bridge of a series 
of sections made up of separated supporting 
pieces and looped connections embedded in 
concrete so as to form shell-like sections and 
connected together in proper relation so as to 
form the outline of the structure, adapted 
when filled in to form a solid unitary con 
struction. - 

6. The combination in a bridge of a series 
of ribs made up of sections each consisting of 
separated supporting-pieces and looped con 
nections embedded in concrete so as to form 
shell-like sections and connected together in 
proper relation so as to form continuous ribs, 
and a series of cross-pieces or diaphragms 
connected to said ribs at intervals. 

7. The combination in a bridge of a series 
of ribs made up of sections each consisting of 
separated supporting-pieces and looped con 
nections embedded in concrete so as to form 
shell-like sections and connected together in 
proper relation so as to form continuous ribs, 
and a series of cross-pieces or diaphragms 
connected to said ribs at the points where the 
sections of the ribs are united. 

8. The combination in a bridge of a series 
of ribs made up of sections each consisting of 
separated supporting-pieces and looped con 
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nections embedded in concrete so as to form 
shell-like sections and connected together in 
proper relation so as to form continuous ribs, 
a series of cross-pieces or diaphragms con 
nected to said ribs at the points Where the 
sections of the ribs are united, and a connect 
ing-piece extending through the ribs and the 
intermediate connecting-piece or diaphragm. 

9. A building-section comprising a frame, 
a concrete facing supported upon said frame 
so as to form a hollow shell-like section, and 
overlapping connecting devices at the ends 
thereof for connecting said section in position 
in the structure and a uniting-piece passing 
through said overlapping devices so as to 
unite them. 

10. A bridge comprising a series of shell 
like concrete sections fastened together so as 
to form separated ribs and lateral braces, 
and a solid uniting-core in the sections form 
ing the ribs and running from one to the 
other so as to form solid ribs. 

11. A bridge comprising a series of sepa 
rated longitudinal ribs, a series of transverse 
ribs to act as cross-bracing, the two sets of 
ribs formed of a series of shell-like sections 
having concrete walls and fastened together, 
the sections of the longitudinal and trans 
verse ribs provided with concrete filling 
which forms an integrai construction extend 
ing longitudinally and transversely so as to 
unite the sections and form a solid rib con 
struction. 

12. A building-section comprising a rigid 
frame consisting of longitudinal and trans 
verse pieces embedded in concrete and form 
ing a hollow shell-like section, and intermedi ate connecting-pieces extending through the 
hollow of the section and fastened to the 
transverse pieces in the opposed walls there 
of, said section adapted to be filled in after 
being placed in position so as to form a solid 
structure. 

13. A concrete bridge comprising a series 
of shell-like ribs, a series of floor-pieces span 
ning the space between the adjacent edges of 
said ribs, said ribs filled with concrete which 
extends over the floor-pieces so as to form a 
floor integral with the filling in the ribs. 

14. A concrete bridge comprising a series 
of shell-like ribs and cross-pieces, a series of 
floor-pieces spanning the space between the 
adjacent edges of said ribs, said ribs and 
cross-pieces filled with concrete which ex 
tends over the floor-pieces so as to form a 
floor integral with the filling in the ribs and 
cross-pieces. 
15. The process of forming structures which 

consists in forming a series of hollow sections 
having a rigid frame embedded in concrete 
walls, then assembling said sections to form a 
series ol shell-like ribs and cross-pieces, then 
supporting a series of floor-pieces on the in 
ner edges of said ribs, and then filling in the 
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ribs and covering the floor-pieces with con- and means for holding said floor-pieces in po 
crete so as to form a floor integral with the sition. filling in the ribs. 

16. A concrete bridge comprising a series JOSEPH B. STRAUSS. 
5 of concrete ribs and cross-pieces, and a se- Witnesses: 
tries of concrete floor-pieces separate from the HoMER L. KRAFT, 
ribs and spanning the space between the ribs, EDNA K. REYNOLDs. 


