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ALBERT HENDERSON, OF PITTSBURGH, PENINSYLVANIA, ASSIGNOR, TO HENDERSON 
CORPORATION, OF PITTSBURGH, RENNSYLVANIA, A. CORPORATION OF PENTINSYIL 

CONCRETE BUILDING CONSTRUCTION, 

Application filed October 20, 1923. Serial No. 669,694. 

7o all try/lom, it may concerm.: 
Be it known that I, ALBERT HENDERSON, a 

citizen of the United States, residing at 
Pittsburgh, county of Allegheny and State 

5 of Pennsylvania, have invented a new and 
useful Improvement in Concrete Building 
Constructions, of which the following is a 
full. clear, and exact description. 
The present invention relates broadly to 

10 concrete building construction, and more 
particularly to the construction of concrete 
columns, girders and beams. 

In my prior Patent No. 1,445,945, granted 
February 20, 1923, there is disclosed a sys 

15 tem of concrete building construction in 
which columns, girder's and beams are built 
up of concrete blocks arranged end to end in 
series and having reinforcing tie rods ex 
tending through the series of blocks, the 
blocks being preformed with longitudinal 
passages therein to receive the rods, and the 
latter being embedded in cement or grout 
pou I'ed into sich passages after the blocks 
are assembled in series, and the tie rods in 
serted through the aligned passages therein. 
In the system disclosed in this patent, how 
ever, special blocks are required at the in 
tersections of columns and girders and of 
girdel's and beams, having tie rod receiving 

8 passages extending therethrough at right 
angles to each other to receive the tie rods of 
both the column and girder or of the girder 
and beam. - - 

By the present invention, I have provided 
35 a system of construction which does not re 

quire these special blocks at the intersec 
tions of columns and girders and of girders 
and beams, in that the reinforcing tie rods 
of a column, for example, at the intersection 
of the column with a girder, are extended 
between meeting end faces of certain of the 
blocks of the girder, or vice versa, the tie 
rods of the girder are extended between 
meeting end faces of certain of the blocks 
of the column. The same thing is true at the 
intersection of a girder or beam. I am, 
therefore, enabled to utilize throughout the 
construction blocks having tie rod receiving 
passages extending in one direction there 
through only. This not only simplifies the 
problem of manufacture of the blocks at the 
central plant, but also the erection problem. 
My present invention comprehends, however, 
in certain instances, the use at the intersec 
tions of columns and girders and of girders 
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and beams of blocks of shorter length, pref 
erably half length, than the blocks used 
throughout the body of the columns, girders 
and beams. These shorter blocks are of the 
Salme dimensions in cross section as the oth- 60 
er blocks, andhave the tie rod receiving pas 
Sages extending in one direction there 
through only. They may be formed at the 
central plant Or provided at the point of 
erection, in case of necessity, by cutting a 
full length block to the shorter length re 
quired. - 
In the accompanying drawings, there are 

shown, for purposes of illustration only, 
certain embodiments of the present inven 
tion, it being understood that the drawings 
do not define the limits of the invention, as 
changes may be made in the construction 
therein disclosed without departing from 
the spirit of the invention or scope of my 
broader claims. 

In the drawings: ? 
Figure 1 is a view, partly in elevation and 

partly insection, the section being taken on 
the line I-I of Figure 2, of a column and 80 
girder construction in accordance with one 
embodiment of my invention, the column be 
ing continuous and the girders abutting at 
their ends against opposite side faces of the 
column; 

Figure 2 is a plan view, partly in section, 
of the structure shown in Figure 1, the sec 
tion being taken on the line II—III of Fig 
ure 1; . . . . . 

Figure 3 is a view, similar to Figure 1, 
of a modified form of column and girder 
construction, the section being taken on the 
line III—III of Figure 4, this view also 
showing in section a beam connected to the 
girder; r 

Figure 4 is a plan view, partly in section, 
of the construction shown in Figure 3, the 
section being taken on the line IV—IV of 
Figure 3; 
Figure 5 is a sectional view taken on the 

line W W of Figure 4: 
Figure 6 is a view, partly in elevation and 

partly in section, of still another form of 
column and girder construction embodying 
my invention; v, 

Figure, 7is a plan view of a column hav 
ing a girder abutting against each face 
thereof and illustrating different methods of 
gonnecting the girders to the column; 
Figure 8 is a sectional view through the 10 
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joint of a girder having a depth of two 
blocks, illustrating the manner of tying the 
Superposed blocks together; 

Figure 9 is a plan view, partly in Section, 
of a girder and beam construction; 

Figure 10 is a view, partly in elevation 
and partly in section, of the structure shown 
in Figure 9, the section being taken on the 
line XI—XI of Figure 9, and 

Figure 11 is a perspective view illustrat 
ing the type of block preferably employed in 
the construction. 

In constructing columns, girders and 
beams, I prefer to employ a molded COil 
crete block of the general type disclosed 
in my prior Patent No. 1,446.796, granted 
February 27, 1923. This type of block is 
also illustrated in Figure 11. Referring to 
this figure, the block, which is designated 
by the reference character 2, is of rectan 
gular shape, both in transverse and longi 
tudinal section. In each end face of the 
block there is provided a groove 3 which is 
spaced inwardly from the sides of the block 
to leave a marginal seating face 4. This 
block is provided with a suitable number of 
passages 5 extending longitud ally there 
through and opening at their ends in the 
grooves 3 in the end faces of the block. 
These longitudinal passages are formed to 
receive metal tie rods, as will be herein 
after explained. I have shown the block 
as being provided with eight such passages, 
but it will be obvious that the number of 
passages may be increased or decreased, as 
desired. Where eight passages are pro 
vided, four of the same will preferably be 
located adjacent, the corners of the block, 
and the other four opposite the middle 
points of the sides of the block. The end 
faces of the block may be provided with 
additional cross grooves 6 connecting these 
intermediate passages. The through pas 
sages in the block leave the same with a 
solid central core, and the marginal and 
cross grooves 3 and 6 in the end faces of 
the block leave projecting lugs 7, the end 
faces of which are preferably flush with the 
marginal seating faces 4, so as to provide 
additional seating surfaces at the ends of 
the block. 

Referring to Figures 1 and 2, the column 
8 shown therein is formed by arranging ???...» 

blocks 2 side by side to form a column 
having a depth and width equal to the width 
of two blocks, and the blocks are Superposed 
in end to end relationship one upon the 
other to build the column up to the desired 
height. It will be apparent that where 
the column has a section of four blocks as 
shown, there will be four vertical series of 
blocks forming the column. The blocks in 
each vertical series will have the tie rod 
receiving passages 5 thereof in alignment. 
At every joint in the column, a reinforcing 

second course and tie rods 

1,508,82 

tie rod or frame 9 will preferably be in 
serted in the grooves 3 in the end faces of 
the blocks, in order to tie the four ver 
tical series of blocks together at the joints. 
After a column has been built up to the 

desired height, shores are erected and gird 
ei's 10 formed by aligning series of blocks 
on the shores and placing these series of 
blocks side by side and One upon the other 
to form girders of the desired section. In 
Figures 1 and 2 I have shown the girders 
as having a section consisting of four blocks 
arranged side by side. At the joints re 
inforcing frames 9 may be placed as in the 
column construction, and for the same pull 
pose, that is, to tie together the series of 
blocks forming the girders. At the inter 
section of the column with the girders, 
blocks 11 of shorter length than the blocks 
2 may be employed. The blocks 2 will 
preferably be made of a size so as to have 
a weight to be conveniently handled by a 
workman. A block in the form of a twelve 
inch cube is a convenient size and Will 
weigh approximately 125 pounds, more or 
less. Where eight through holes are formed, 
the distance between the corner holes will 
be approximately six inches for a twelve 
inch block. This enables me to employ at 
the intersection of the column with the gir 
ders a block 11 Of half the length of the 
blocks 2. After the girders have been 
formed as described, reinforcing tie rods 
12 may be inserted through the aligned 
passages 5 in the lower portion of the bot 
tom series of blocks of the girders. These 
rods will extend across the top of the col 
umn, and will be located in the grooves 3 in 
the end faces of the blocks 13 at the top 
of the column. It will be obvious that it 
will be necessary to chip out the blocks, 
as at 14 in Figure 11, in order to accom 
modate these tie rods. It will also be nec 
essary to chip out the blocks in order to 
accommodate the reinforcing frames 9. Af 
ter the tie rods 12 have been inserted, half 
blocks 11 may be placed on top of the blocks 
13 at the top of the column, and then other 
reinforcing rods 15 inserted through the 
aligned passages in the upper portion of 
the lower series of aligned blocks of the girders. 
A second course of half blocks may then 

be placed upon the first course and tie rods 
16 inserted through the aligned passages 
in the lower portion of the upper series of 
blocks of the girders. Then another course 
of half blocks may be superposed on the 

17 inserted 
through the aligned passages in the upper 
portion of the upper series of blocks of the 
girders. After this has been done, cement 
or grout may be pou red through chipped 
Out Openings iS in the uppel' faces of the 
girders at the joints to ill the longitudi 
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nal passages and embed the reinforcing 
rods and to fill the grooves in the meeting 
end faces of the blocks and embed the re 
inforcing frames 9 therein. After this ce 
ment or grout has set, the blocks constitut 
ing the girders will be united into a mono 
lithic structure. 
After the girders have been constructed 

as described, the column may be continued 
on up to any desired height, and then re 
inforcing rods 19 may be dropped into the 
aligned passages in the series of blocks, and 
then cement or grout poured into these pas 
sages to fill the same and also to grooves 
in the meeting end faces of the blocks and 
embed the tie rods and reinforcing frames. 
After this cement or grout has set, the blocks 
constituting the column will also have be 
come united into a monolithic structure. 
While I have described the column as hav 

ing a section equal to four blocks, and the 
girders also as having a section equal to 
four blocks, it will be understood that the 
column and girders may have a section of 
one block or of a plurality of blocks, de 
pending upon the load to be supported 
thereby. It will be seen that this method of 
uniting columns and girders does not requir 
any special blocks at the intersection of the 
column and girders, except blocks of reduced 
length. The purpose of using half blocks is 
merely to permit additional reinforcing tie 
rods 15 and 17 to be used in the girders. If 
these tie rods were omitted, full length 

s blocks could be employed at the intersection. 
This method of construction also obviates 
the necessity for employing special bracket 
blocks at the intersection between the column 
and girders. I have found by actual test 
that when a girder and column are con 
nected in the manner illustrated in Figures 1 
and 2, and the tie rods embedded in rich ce 
ment or grout in the manner shown, these tie 
rods will develop their full strength in shear, 
and that the cement or grout forms such a 
strong bond between the rods and the blocks 
that the rods will shear without showing any 
relative longitudinal movement between the 
rods and the blocks. This method of con 
struction also obviates any necessity for 
field concrete work at the intersections of the 
girders and columns, thereby reducing the 
cost of construction by eliminating the 
forms required for such work. 

If desired, the girders shown in Figure 1 
could be formed on the ground and hoisted 
into position by a crane or the like. In this 
case, however, the reinforcing tie rods 12, 
15, 16 and 17 would not extend continuously 
through the column, but these tie rods in 
each girder Would terminate at a point ae 
over the center of the column. Each girder 
would be formed into a monolithic structure 
on the ground and half blocks 11 inserted 
between the projecting ends of the tie rods. 
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Then these girders would be lifted into posi 
tion and the erection of the column com 
pleted in the manner previously described. 
This modified form of construction would 
obviously eliminate the expense of erecting 
the shores for supporting the girders while 
being constructed. 

In Figures 3 and 4 there is illustrated a 
modification in which a column 20 is first 
built up to the desired height and then a 
girder 21 is constructed to extend continu 
ously over the top of the column, and there 
after the construction of the column con 
tinued above the girder. In other words, 
in the form of construction shown in Figures 
1 and 2, the column extends continuously 

: through the girder, whereas in the construc 
tion shown in Figures 3 and 4 the girder ex 
tends continuously through the column. 
The method of constructing the column and 
girder, as shown in Figures 3 and 4, is sub 
stantially the same as the method of con 
structing the girder and column shown in 
Figures 1 and 2, except that in Figures 3 
and 4 full length blocks are employed at the 
intersection of the 
stead of half blocks. - 

In Figures 3 and 4 I have also shown a 
beam 22 intersecting and connected to the 
girder. This beam, as shown, is constructed 
of a single series of aligned blocks having 
the reinforcing tie rods extending longitudi 
nally therethrough, so that the cross sec 
tional area of the beam is equal to the cross 
Sectional area of a single block. Obviously, 
however, the beam might be constructed so 
as to have a cross sectional area equal to the 
cross sectional area of a plurality of blocks. 
The beam extends continuously through the 
two upper courses of the girder 21, and is 
supported upon the lower courses of said 
girder. By reference to Figure 5 it will be 
seen that reinforcing tie rods 23 of the two 
upper courses of blocks in the girder 21 ex 
tend between meeting end faces of blocks 24, 
25 and 26 of the beam. Figure 5 also illus 
trates clearly the manner of tying together 
the four blocks, of which the cross section 
of the girder is composed, by means of a 
reinforcing frame 9 positioned in the 
grooves 3 in the end faces of the blocks. It 
will be noted that the blocks are chipped out 
at 14, as previously explained, to accommo 
date such frame. - 

In Figure 6 there is illustrated a further 
modification of column and girder construc 
tion. For constructing the column and 
girder shown in Figures 3 and 4, it is neces 
sary to erect shores for supporting the girder 
while being erected. The girders 27, shown 
in Figure 6, may be formed into a mono 
lithic structure on the ground and then 
hoisted into position and connected to the 
column 28. It will be noted that each girder 
terminates in half blocks 29, and that rein 
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forcing rods 30 are positioned between the 
meeting end faces of these half blocks and 
the adjacent full length blocks 31 in the 
girders. These reinforcing rods 30 project 
above and below the upper and lower faces 
of the girders, so that when the girders are 
hoisted into position, the lower projecting 
ends of these rods may be inserted in cer. 
talin of the vertical tie rod receiving pas 
sagés in the column 28, whereby the girders 
are effectively tied to the column. In con 
tinuing the construction of the column above 
the gir’ders, the upper projecting ends of the 
rods 30 will extend into certain of the tie rod 
receiving passages in the lower portion of 
the column above the girders, thereby effec 
tively tying the column above the girde's 
to the girders. 

Figure 7 shows a column 32 whose section 
is composed of four blocks and which has 
four girders 33, 34, 35 and 36 connected 
thereto and abutting against the four sides 
of the column. The girders 33 and 34 are 
shown as having a width equal to the width 
of two blocks, the same as the width of the 
column. The girder's 35 and 36, on the 
other hand, have a width equal to the width 
of one block only. It will be noted that 
girder 35 abuts against a side of the column. 
so as to have one longitudinal face of the 
girder flush with a side of the column, 
whereas girder 36 abuts against a side of the 
column so as to be positioned centrally of 
such side. This illustrates the flexibility of 
my method of construction. 

Figure 8 shows a section through a girder 
having a width equal to the width of a 
single block and a depth equal to the depth 
of two blocks, the section being taken at a 
joint in the girder to illustrate the method 
of tying the upper and lower courses of the 
girder together by means of reinforcing 
frames 37 similar to the reinforcing frames 
9 previously described. 
E. 9 and 10 illustrate a modified 

method of girder and beam construction. 
In Figure 4 I have shown the beam as being 
continuous through the upper courses of the 
girder. In the construction shown in Fig 
ures 9 and 10, the upper courses of the gir 
der 38 are continuous, and the beams 39 
and 40 abut at their ends against the op 
posite side faces of the girder. Half blocks 
41 may be employed in the upper courses of 
the girder at the intersection between the 
girder and the beams, and the reinforcing 
rods 42 of the beams may extend between 
the meeting end faces of these half blocks 
41 and the adjacent full length blocks 43. 
While my invention is particularly con 

cerned with the use of concrete as the ma 
terial from which the blocks Will be formed 
at the central plant, it will be understood 
that the invention is not limited to the use 
of this particular material, as the blocks 
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may be formed of other suitable materials. 
The advantages of my improved system of 

construction. Will be apparent. By construc 
ting columns, girders and beams from pre 
formed blocks and extending the reinforc 
ing tie rods of a girder, for example, be 
tween meeting end faces of certain of the 
blocks of a column at the intersection be 
tween the girder and column. I am enabled 
to utilize blocks of the same structure 
throughout the construction. Field con 
crete work and the expensive forms there 
for are entirely eliminated, and the amount 
of skilled labor required at the point of 
erection is reduced to a minimum. No 
special bracket blocks are required at the 
intersections between columns and girders 
and girders and beams, and unit blocks may 
be employed of a weight to be conveniently 
handled by a workman. Any desired sec 
tion of column or of girder or of beam may 
be obtained, as my method of construction 
enables the columns, girders and beams to 
be constructed in courses, and these courses 
tied together at the joints and united into 8, 
monolithic structure. 
I claim: 
1. Building construction, comprising two 

members extending at an angle to and in 
tersecting each other and each comprising 
blocks arranged end to end in series, One of 
said members having reinforcing means ex 
tending longitudinally of and tying to 
gether its series of blocks, said reinforcing 
means extending between meeting end faces 
of certain of the series of blocks of the 
other of said members, Substantially as de 
Scribed. 

2. Building construction, comprising two 
members extending at an angle to and inter 
Secting each other and each comprising 
blocks arranged end to end in series, One 
of said members having reinforcing means 
extending longitudinally of and tying to 
gether its series of blocks, said reinforcing 
means extending between meeting end faces 
of certain of the series of blocks of the other 
of said members, said meeting end faces be 
ing grooved to receive said reinforcing 
means, substantially as described. 

3. Building construction, comprising two 
members extending at an angle to and inter 
secting each other, one of said members Com 
prising concrete blocks arranged in series 
end to end and united into a monolithic 
mass, the other of said members comprising 
concrete blocks arranged end to end in series 
and united into a monolithic mass and hav 
ing reinforcing means extending there 
through and completely surrounded by the 
material of said blocks, said reinforcing 
means extending between meeting end faces 
of certain of the series of blocks of the first 
member, substantially as described. 

4. Building construction, comprising twin 
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members extending at an angle to and in 
tersecting each other and each comprising 
blocks arranged end to end in series, each 
of said members having reinforcing means 
extending longitudinally through its series 
of blocks, the said reinforcing means of one 
of said members extending between meeting 
end faces of certain of the series of blocks 
of the other of said members, substantially 
as described. 

5. Building construction, comprising two 
members extending at an angle to and in 
tersecting each other and each comprising 
blocks arranged end to end in series, the 
said series of blocks of one of said members 
having grooves in their end faces spaced 
in Wardly from the sides of the blocks, grout 
ing filling said grooves and uniting said 
blocks into a monolithic mass, and reinforc 
ing means extending longitudinally through 
said blocks and between meeting end faces 
of certain of the series of blocks of the 
other of said members, substantially as de 
scribed. 

6. Building construction, comprising two 
members extending at an angle to and in 
tersecting each other and each comprising 
blocks arranged end to end in series, one 
of said members abutting at one end against 
a side of the other of said members and 
having reinforcing means extending longi 
tudinally through its series of blocks and 
between meeting end faces of certain of the 
series of blocks of the other of said mem 
bers, substantially as described. 

7. Building construction, comprising a 
member having blocks arranged end to end 
in series, two aligned members having their 
adjacent ends in abutting relationship with 
opposite sides of the first mentioned member 
and each comprising blocks arranged end to 
end in series, and reinforcing means extend 
ing longitudinally through the series of 
blocks of said aligned members and between 
meeting end faces of certain of the series of 
blocks of said first mentioned member, sub 
stantially as described. 

5 

8. Building construction, comprising two 
members extending at an angle to and inter 
secting each other and each comprising 
blocks arranged end to end in series, one 
of said members abutting at one end against 
a side of the other of said members and 
havingreinforcing means extending longi 
tudinally through and tying together its se 
ries of blocks, said reinforcing means ex 
tending between meeting end faces of cer 
tain of the series of blocks of the other of 
said members and constituting substantially 
the sole means for taking the shear at the 
joint between said members, substantially as 
described. 

9. Building construction, comprising two 
connected members extending at an angle to 
and intersecting each other, each of said 
members comprising blocks arranged end to 
end in series and tied together by reinforc 
ing means extending longitudinally there 
through, all of said blocks of said members 
being of the same form and having the 
passages for receiving the reinforcing means 
extending in one direction therethrough 
Only, substantially as described. 

10. Building construction, comprising two 
members extending at an angle to and in 
tersecting each other, one of said members 
comprising blocks arranged end to end in 
Series and the other of said members com 
prising a plurality of courses of blocks 
placed side by side, the blocks in each course 
being arranged end to end in series and tied 
together by reinforcing means extending lon 
gitudinally therethrough, and reinforcing 
means tying said courses together at the 
joints between the meeting end faces of the 
blocks, at least a portion of the longitudi 
nally extending reinforcing means of one 
of said members extending between meeting 
end faces of certain of the blocks of the 
other of said members for tying said mem 
bers together, substantially as described. 

In testimony whereof I have hereunto set 
my hand. 

ALBERT HENDERSON. 
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