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UNITED STATES PATENT OFFICE. 
JOHN M. CORN ELL, OF NEW YORK, N. Y. 

CONSTRUCTION OF BUILDINGS. 

SPECIFICATION forming part of Letters Patent No. 523,425, dated July 24, 1894. 
Application filed May 12, 1894, Serial No. 51034 (No model.). 

To all, whom it may concern: 
Beitknown that I, JOHN M. CORNELL, a citi 

Zen of the United States of America, and a resi 
dent of New York, in the State of New York, 
have invented a new and useful Improvement 
in the Construction of Buildings, of which the 
following is a specification. 
This invention relates to the construction of 

the metallic frame-work of tall buildings as 
now commonly built with iron or steel girders 
Supported wholly or in part by metallic col 
lumns, and the object of the invention is to . 
interlock such girders and columns with each 
other so as to render the angles which they 
form perfectly rigid, and thus to prevent the 
SWaying of tall buildings or their getting out 
of plumb. , . 
The present invention consists in notching 

the flanges of I-beam girders and bolting the 
girders and columns tightly together at each 
intersection so as to lock the columns in ver 
tical position, with or without provision at the 
notches for rendering the columns plumb by 
Wedging where such adjustment or correction 
is required. 

Five sheets of drawings accompany this 
specification as part thereof. 
The figures on Sheet 1 represent the com 

bination of a pair of I-beam girders with a 
triple I-beam column; Figure I being an ele 
vation, Figs. IIand III respectively a sectional 
elevation and a sectional plan projected from 
Fig. I, and Fig. IV a perspective view of a 
notched girder-end. The figures on Sheet 2 
represent the combination of a pair of I-beam 
girders with a double I-beam column; Fig. 
V being an elevation, Figs. WI and WII re 
spectively a sectional elevation and a sec 
tional plan projected from Fig. V, and Fig. 
VIII a perspective view of a notched girder 
end. Figs. IX, X and XI, Sheet 3, represent, 
in connection with said Fig. VIII, the combi 
nation of a pair of I-beam girders with a sin 
gle I-beam column, Fig. IX being an eleva 

45 tion, and Figs. X and XI respectively a sec 
tional plan and a sectional elevation projected 
from Fig. IX; and Figs. XII and XIII are per 
spective views representing the combination 
of pairs of I-beam girders with columns of 
other descriptions, as hereinafter set forth. 
Figs. XIV to XVII inclusive, Sheet 4, are per 

each joint. 

combination of pairs of I-beam girders with 
metallic columns of other descriptions, as 
hereinafter specified; the dotted lines in Fig. 
XV representing an additional modification 
hereinafter described. Figs. XVIII, XIX and 
XX, Sheet 5, are perspective views illustrat ing respectively the provision for rendering 
columns true by wedging hereinbefore men 
tioned, a modified mode of notching the gir 
ders, and the employment of composite gir 
ders, as hereinafter more particularly de 
scribed. 
Like letters and numbers refer to like parts 

in all the figures. 
For the purposes of this invention the me 

tallic columns, represented at Ain the accom 
panying drawings, may be of any approved 
material and construction, provided they have 
laterally projecting flanges or are substan 
tially rectangular in cross-section; and the 
I-beam girders, represented at Bin the draw 
ings, may be of iron or steel, and either solid 
or composite. In each of the various em 
bodiments of the invention represented by 
the drawings, the column A is provided With 
a bracket a fixedly attached thereto by riv 
ets or rivets and tap-bolts where the Column 
is of wrought iron or steel, as in Figs. Ito XIV 
and XVII to XX, or cast thereon in the case 
of cast-iron columns, Figs. XV and XVI; and 
the lateral flanges of each of the girders Bare 
provided with notches b to interlock with the 
column or with vertical flanges thereon as 
hereinafter more particularly set forth; and 
the columns and girders are further connected 
by horizontal screw-bolts c; cast-iron separa 
tors d being interposed in line with the bolts 
where the column is of wrought iron or steel, 
in customary manner. 
In the arrangement represented by Figs. I 

to IV inclusive as above, the column A is com 
posed of three I-beams 1, in beam-lengths, 
connected by knees 2 and splice-plates 3 riv 
eted fast to the outermost beam-Webs and 
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their flanges and to an interposed plate 4 at 
In the erection of each length of 

the column, the middle beam is first set up, 
with a bracket a riveted fast thereto; the 
girders B having notches bat both sides, as 
in Fig. IV, are supported upon the bracket, 
and interlocked with the flanges of said mid 

spective views illustrating respectively the Idle beam; the two outer beams, with knees 2 
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riveted fast thereon, are then erected, and the 
bracket a riveted thereto; the bracket being 
SO proportioned as to project laterally beyond 
the Outer flanges of said outer beams; and 
the bolts c are then inserted and tightened; 
the Separators d having been put in position 
and the bolt-holes drilled in the beams in cus 
tomary manner. Before the next length is 
erected, preliminarily drilled splice-plates 3 
and an interposed plate 4 are put in position, 
and the former are riveted fast to the upper 
end of the lower length of the column. The 
construction of the column then proceeds as 
above. 

In the arrangement represented by Figs. W 
to VIII inclusive, the column A, like the one 
above described, is composed of I-beams 1, 
knees 2, splice-plates 3, and interposed plates 
4, With two beams side by side in each sec 
tion. In this arrangement more than one 
length of the column can be completed before 
placing the girders in position, if this is de 
sired. The columns are erected without the 
brackets a, which are then attached to the 
inner flanges of the beams 1 by tap-bolts and 
to their outer flanges in like manner, or by 
rivets, as in Figs. W and VI. The girders B, 
provided with notches b at their inner sides, 
are then placed upon the bracket a, and in 
terlocked by said notches b with the outer 
flanges of said beams 1, and the bolts c are 
then inserted and tightened, the separators d 
having been placed in position and the bolt 
holes drilled in customary manner. 

In the arrangement represented by Figs. 
VIII to XI, the column Ais composed of like 
I-beams 1, knees 2, splice-plates 3, and inter 
posed plates 4, with a single beam to each 
length, and the girders B are or may be iden 

4o tical With those employed in connection with 
double I-beam columns as above. In this 
case, however, the bracket a may be attached 
before the column is erected. In order to at 
tach the same by a sufficient number of riv 

45 ets to support the pair of girders, the bracket 
is conveniently reinforced and practically 
elongated along the beam by a knee 5 of T 
iron, which is riveted fast, together with the 
bracket and a washer-plate 6, as in Figs. IX 

5o and X. 
In the arrangement represented by Fig. XII, 

the column A is composed of channel-beams 
7 and flat plates 8, together with suitable 
splicing or joint-pieces, including knees 2, and 

55 is erected with said knees and its bracket or 
brackets a, in position; after which the gird 
ers B, notched as in Fig. VIII, are interlocked 
by their notches b with the flanges formed by 
those of the channel-beams together with the 

6o plate edges riveted thereto, and are then 
bolted fast, as represented by the bolt-holes 
at 9 in Fig. XII. 

In the arrangement represented by Fig. 
XIII, each length of the column A is com 

65 posed of four Z-irons 10 and a center-bar 11, 
together with splicing or joint pieces, repre 
sented by knees 2, and is provided with a 
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bracket a riveted fast as above; and the gird 
ers B, notched as in Fig. VIII, are interlocked 
by their notches b with the outer flanges of 
said Z-irons 10, and are then bolted fast, as 
represented by bolt-holes at 9. 

In the arrangement represented by Fig. 
XIV, each length of the column A is com 
posed of four side-plates 12 and four augle 
irons 13, in connection with suitable splicing 
or joint pieces, represented by knees 2, and 
is provided with a bracket a riveted fast as 
above; and the girders B, notched as in Fig. 
VIII, are interlocked by their notches b with 
the outer flanges of the angle-irons and the 
plate-edges riveted fast to said outer flanges, 
and then bolted fast, as represented by the 
bolt-holes at 9. 
In the arrangement represented by full 

lines in Fig. XV, a flanged cast-iron column 
A, having a bracket a cast thereon as above, 
is interlocked by its flanges with a pair of 
girders B, notched as in Fig. VIII, and bolted 
fast, as represented by the bolt-holes at 9. 
The dotted lines are referred to in connection 
with a figure subsequently described. The 
successive column lengths, portions of which 
are shown in the figure, are bolted together 
at 14 in customary manner. 

In the arrangement represented by Fig. 
XVI, the flat sides of another pattern of cast 
iron column A interlock with notches b, as, 
broad as may be required, in the inner flanges 
of the girders B, which are Supported on a 
bracket a cast fast on the column as above, 
and bolted to the sides of the column, as rep 
resented by the bolt-holes at 9. Flanges 15, 
cast on the column-lengths, and drilled for 
bolts, provide for bolting the column-lengths 
together in a customary way. 
In Fig. XVII, A represents an ordinary lat 
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tice-column provided with a bracket a, and . 
knees 2 as above, and combined with a pair 
of girders B having broad notches b in their 
inner flanges fitted to the flat sides of the col 
umn, and bolted against said flat sides as rep 
resented by bolt-holes at 9. 
For rendering the columns true by wedging 

in case they are not exactly plumb, as above, 
the notches b are cut larger than the width 
of the column or the thickness of its flanges 
may require, and vertical hook-wedges e are 
introduced between column and girder within 
the notches, as in Fig. XVIII, and tapped 
respectively until the column is true. The 
girders are then fastened by means of the 
bolts c, as represented by the bolt-holes at 9. 
Otherwise the column and girders shown in 
Fig. XVIII are those represented by Figs. W 
to VIII, and the species thus represented is 
selected for my specific claims herein. 
Where it is desirable to avoid extending 

the girders beyond the backs of the columns, 
as in Fig. XIX, a single notch b, in eachinner 
flange of the girders, engaged by a laterally 
projecting flange on the column, may suffice 
to lock the column and girders together in 
connection with through-bolts as above, which 
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are represented by the bolt-holes at 9. Other 
wise the arrangement represented by Fig. 
XIX is the one above described with refer 
ence to said Figs. W to VIII inclusive. If 
the flanged column be of cast-iron, as in Fig. 
XV, the rear flanges may conveniently be ex 
tended across the ends of the girders, as rep 
resented in dotted lines at 16 in the figure 
last referred to. 
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When composite girders B are employed, 
as in Fig. XX, their top and bottom plates 17 
18 may be notched to admit the whole side of 
the column, whatever its shape may be, to a 
sufficient extent to bring the vertical flanges 
of the inner angle-irons 19 into contact with 
the sides of the column or with the laterally 
projecting flanges of the column-beams1. The 
composite beams are bolted fast in the same 
manner as the ordinary or solid beams shown 
in the other figures, as represented by bolt 
holes at 9. The particular column represented 
at A in Fig. XX is the double I-beam column 
common to Figs. V to VII and Figs. XVIII 
and XIX. 
The girders B are preferably employed in 

pairs in all cases, as shown in the accompa 
nying drawings, but one or three girders may 
be interlocked with a double-beam column, 
or four girders instead of two with a triple I 
beam column, by obvious modifications of the 
arrangement represented by Eigs. I to IV; in 
either of these modifications there may be but 
one notchin each girder-flange if preferred, as 
above described with reference to Fig. XIX; 

and other like modifications will suggest them 
selves to those skilled in the art. 
Having thus described the said improve 

ment, I claim as my invention and desire to 
patent under this specification 

1. The combination with metallic columns 
of I-beam girders having notches in their lat 
eral flanges, interlocked by said notches with 
the columns or with lateral flanges thereon, 
and bolted to the columns by through-bolts, 
substantially as hereinbefore specified. 

2. The combination, substantially as here 
inbefore specified, of metallic columns pro 
vided with brackets, I-beam girders supported 
upon said brackets and provided with notches 
in their lateral flanges to interlock with the 
columns or with flanges thereon, and vertical 
correcting wedges interposed between column 
and girder within said notches. 

3. The combination of a metallic column having laterally projecting longitudinal 
flanges and provided with a bracket project 
ing laterally beyond said flanges, and a pair 
of I-beam girders supported beneath by Said 
brackets, having notches in their inner flanges 
to interlock with said flanges of the column, 
and drawn togetherby bolts extending through 
girders and column, substantially as herein 
before specified. - 

JOHN M. CORNELL. 
Witnesses: 

LEWIS M. SWEET, 
EDWIN MARSHALL. 
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